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INTRODUCTION

The values in these tables, based upon sbsolute electrical units, were developed by the National Bureay of
Standerds during 1971 and 1972 as required by the international adoption In 1968 of & revised International
Temperature Scale {LP.T.S. 68} These revisions also refiect the internaticnal sgreerment on composition changes
in the positive thermoelements of the types R and § thermocouples, and provided an opporiunity to refine and
smooth all the temperature-em{ relationships. The tables also appear in N.B.S. monograph 125 as well as ASTM
standard E230-72,

Earlier Calibrations _
For 1 P. T 1848 Temperature - emf conversion tables, see Manual 60-357. Most instrumants built before
1973 are catibrated to those valuss.

IDENTIFICATION OF THERMOCQUPLE TYPES
The letter symbols identifying each referenca table are those recognized in American National Standard
C38.1. These symbais identify the following thermocoupls calibrations.
TYPE B - Platinum 30% rhodium (+) versus platinum 6% rhodium {—}
TYPE E - Nickel-Chromium {+} versus constantan {—} {See Notes 1 & 2}
TYPE J- lron (+} versus constantan (—) {See Note 1}
TYPE K - Nickel-Chromium {+} versus nickel-aluminum {—) {See Note 3{
TYPE & - Platinum-13% rhodium {+) versus platinum (-~
TYPE S - Platinum-10% rhodium {+) versus platinum {—}
TYPE T - Coppar {+) versus constantan {—) {See Note 1)
NOTE 10 Reference tables in other publications may refer to constantan as copper-nickel
NOTE 2 Originally Chromal vs Constantan
NOTE 3: Originally Chromel vs Alumel {Chromel and Alumet are trademarks of Hoskins Mfg. Co.)

REFERENCE JUNCTION
All thermocoupla tables in this handbook are based upon a reference junction temperature of 32°F (0°C);
therefore, direct conversion from the tables can be made only when an ice bath is used at the reference junction.
If it is not possible to maintain the reference junction temperature at 32°F (0°C), a correction factor must be
apptied to the millivoit values shown in the thermaocouple tables. Note that the millivoltage produced by a given
thermocouple is decreased when the temperature differsnce between the measuring junction and the reference
junction is decreased, Correct for reference junction temperatures other than 32°F {0°C) as described below.
A.  Converting Millivoltage to Equivalent Temperature
To apply the refarence junction correction factor 1o a given potentiometar millivoltage reading, proceed as
follows:
1. From the appropriate thermocouple table, obtain the millivoltage (based upon a 32°F (0°0) reference
junction} corresponding to the actual temperature of the thermocouple reference junction.
2. Add algebraically the value obtained in step 1, above, 10 the millivoltage read on the potentiometer.
3. The corrected milfivoltage may then be converted into terms of temperature directly from the same
tabla,



Exampla 1

A potentiometer indicates a value of 13.012 m.v. whan connected 1o a Type T thermacoupte, and it is desired 1o
convert this vatue to its equivaient temperature. The actual tf@rmomr'alﬂ reference junction temperature as
determined by an accurate mercury-in-glass thermomater, is 68°F. From the Tvpe T table, 658°F = 0.789 My,
based upon a 32°F reference | junction. Adding Eh:s vatue to the potentiometer reading, 13.013 + 0,789 = 13.807
my which is the corrected value based upon a 37°F reference | junction. From Tyoe T table, 13.802 mv = 5397,

Example 2

A Type T thermocouple under steady operating conditions causes g poientiometer raadirg of -3.370 mwv. The

actual thermocounle refersnce 3ur‘c=;on temparature is 70°F. From the Type T table, 70°F = 0.834 mv based

deE" a reference junction of 32°F. Adding these two millivoitage algebraically, —3.370 + 0.834 = —2 548 mv =
—58°F.

B. Converting Temperature to Equivalent Millivoltage
To determine the proper millivolt input required to check the calibration of an instrument, proceed as
foliows:
1. From the appropriate table, obtain the mi! Hivoltage based upon & 32°F reference junction correspanding
to the actual ternperature at the input terminals of the instrument 1o be checked
2. From the same table, obtain the millivoltage based upon a 32°F reference junction for the temperature
1o be checked.
3. Subtract algebraically the value obtained in step 2, sbove, fram the vaius obtained in step 2.

Example 1

It is desired to check the calibration of an instrument at 300°F. The instrument has & scale graduated in degress
Fahrenheit for Type T thermoeouple. The actual femperature at the .nput termingls of the instrument to b
checked, as determined by an accurate mercury-ingiass thermometar, is 70°E. From the ?ype T tabis, 70° F =

0.834 mv and 300°F = 6.6547 mv based upen & reference junction femperature of 32°F. Subtracting, the
corrected miliivoltage input required on the basis of a 70°F reference junction is 6.647 — 0.834 =5.813 mv.

Example 2

it s desrred to determine the correst millivoltage input reguired to check the calibration of an instrument at
—200°F. The instrument scale is graduated in degrees ?ahrmhe:t for a Type T mﬂrmocoume The actual
temperature at the input terminals of the instrument is 82°F. From the Type T tahle, 68°F = 0,789 and —200°F
= 4,149 mv based upon a 32°F reference junction. Subtracting algebraically, the corracted millivalt input on the
basis of a 68°F reference junction is —4.149 — 0.789 = —4 938 mv.

Interpolation

Whenever you seek a value that fails between two given values, you follow the same. procedurss of | interpola-

tion, Let us describe the methods by example:

You have s type £ rhermOf‘oupEe and you wish to determine the correct millivolt output at 23°E. The nearest
adjacent values given are at 20°F and 30°F:

+20°F = —0.385 mv

+23°%F = 7 v

+30°F = ~-0.065 v
sO your equivalent EMF lies somawhere between ~0.389 my and 0,085 mv. Use this fact as a guide, should vou
make & mathematical error with the sign of a number.
Now observe that from +20°F o +30°F there is a difference of 10° L and from 20°F 10 23°F the difference is 3°
ar 3/10 of the way from 20°F towards 30°. Mathematically thisis 23° = 3/10 (30 — 20° V207,
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Therefore the equivalent EMF is also 3/10 of the way between the equivalent of 20°F and the equivalent of 30°F
or:
equivalent EMF 0f 23°F = 3/10 [ value of 30° — value of value of 20°] + value of 20°
= 3/10 [ (-0.065) - {~0.389) ] + {—0.389)
= 3/10 (+0.324) — 0.388
= +0.0972 - 0.386
= ~0.292 ({rounded}
This says the value 3/10 of the way from ~0.38% toward ~-0.065 is ~0.202: so 23°F = —0.292 mv. The method
works the same way starting with an EMF value and determining temperature:
You have an EMF of -0.944 mv, determina temperature. The table gives us  2°F = —0.982 mv
7°F = —0.944 mv
3°F = —0.931 mv

s¢ putiing all the above steps into one eguation (but determining °F rather than EMF)

temperature = [ 0.863 mv — (-0.944 mv) 1(3°F - 2°F) +2°F
-0963 mv — {-0.831 mv}

]

0963 mv+ 0844 mv (1°F) +2°F
0963 mv+ 0831 mv

it

-0.19 {(1°F) + 2°F = 0694°F + 2°F = 2 BO4°F =2.6°F  lrounded)

-(.32
In Brief

To interpolate between two given values, add algebraically to the smal

er value g proportional part of the
difference between the two printed values:

Given: A= X

Value between: B=7

Given: C=7Z

To find value: /A - B {(Z-X)+ X
A-C



LIMITS OF ERROR FOR THERMOCOUPLES

TEMP. RANGE LIMITS OF ERROR (Notes)
TYPE | DEG. F Standard Premium
-300to - 75 - 1%
T -150 to - 75 + 29 .-
- 7510 + 200 1 1/2% +3/4°F
+200.10 + 700 + 3/4% +3/8%
| Oto 800 +4°F .
) 800 to 1400 +1/2% -
Ot 600 - +2°F,
600 10 1000 .- +1/3%
E Oto 600 +3°F .-
) 600 1o 1000 *1/2% .-
K Dto 530 +4°F +2°F
530 to 2300 +3/4% T 3/8%
0 t0 1200 +3°F .-
RorS
? 1200 to 2700 * 1/4% .
1600 to 3100 +1/2%

Notes:

1.

When tha limit of error is given in %, the percentage applies to the wemperature being measured,
not the range.

The fimits of error for each type of thermocouple apply only over the temperature range for
which the wire size in question is recommended,

Also, these limits apply only to standard stoek wire sizes.

Note that limits of error apply to thermocouples as supplied. The calibration of a thermocouple

may change during use. The magnitude of the change depends upon such Tactors as termperature,
the iength of time, and the conditions under which it was used,



LIMITS OF ERROR FOR EXTENSION WIRE

TEMP.LIMITS LIMITS OF ERROR
TYPE OF TYPE OF 19F} {Note 2}
THERMOCOUPLE EXTENSION WIRE {Note 1) REG. GRADFE PREM. GRADE
{Nots 3} -75 to + 200 + 3/4% +1/2%

T TX or ar
+11/2°F *3/4°F
+1 1/4% +3/4%

J JX 010 400 or or

: = 4°F #2°F

E EX 010 400 2%

or -
= 3°F
K KX 0 to 400 +2-1/2% +1-1/2%
or or
+4°F +2°F
Ror$ SX 750400 +1-1/2%
or
£5°F
4-Conductor 75 10 400 +6%
Cable or
£9°F
75 10 400 . £1-1/2% [Note 4}
or
£2.1/2% (Note 5}
Notes: 1. Limits apply to temperature at connection head and rafersnce junction.

Z. When the limit of error is given in percent, the percentage applies 1o the tempersture differencial
hetween temperatures at the connaction head and the reference iunction, Use the figure whan
smailer than the degree Fahr, fimit.

3. For measuring junction temperstures below 0°F, limits of error for regular grade may be +2%; for
premium grade, £ 1 1/4% of the tsmperature differential,

4, Applies onty when used with Type R thermocouples.
5. Applies only when used with Type S thermocouples.



COLOR CODING AND RESISTANCE DATA
FOR STANDARD THERMOCOUPLE EXTENSION WIRE

THERMOCOUPLE EXTENSION WIRE DATA
ANSI ANSH CONDUCTOR COLOR RESISTANCE IN
SYMBOL SYMBOL MATERIAL CODING (3) OHMS PER DOUBLE FOOT
POSITIVE | NEGATIVE POS | OVERALLIH# 14 GAF 16 GA 18 GAKF 20 GA
J JX Iron Constantan White Black(4} .09 0.147 — 3,360
K KX Nickel Nickel Yellow] Yellow 01501 0.235] - 0.600
Chromium Aluminum
WX fron Cupronel Green | White(3) — 0.078] — —
R&S SX Copper Coppet- Black | Green(3) — 00087 — —
nickeal
atloy
T TX Copper Constartan Blue Blue{4} -~ 1 0.122] 0.193] 0300
E EX Nickel Constantan Purple | Purple - | o370 — 0.703
Chromium :
B DATA NOT OFFICIALLY ESTABLISHED:
COPPER WIRE ACCEPTABLE EOR
TEMPERATURES UP TO 200°F,

{
{
{
{

1)
2)
3
4}

*ANSI = American Nationsl Standards Institute

With Thermocouple extension wire red is always negative.
Except for lead or armar covered axtension wire,
Except for lead or rubber coverad sxtension wire,
Except for rubber covered extension wire.



TEMPERATURES IN

DEG F

ig0
110
120
130
140

156G
1éo0
17o
180
190

200
]
220
230
240

250
260
270
280
290

3090
310
320
3o
347

350
380
370
380
390

400
416
420
430
440

45
460
470
480
490

300
510
520
530
540

550
560
570
580
590

500

DEG F

L 3
* CONVERTEQ FROM DEGREES CIIPTS 1968} e

o

0.806
0+004
0.002
0.000
-0,001

“0.002
0,002
~04003
~a002
~0e002

=0.001
T.000
0.002
0004
0+006

G.00%
D.012
01015
L.019
0.023

0027
0.032
0s037
04043
Talhy

0058
Ca061
0.068
0075
D083

04090
04093
0.107
0+116
44125

04135
Oulés
G.153
0. 165
Oai78

0,187
0.199
0210
0,223
0.235

Ged4l
0.261
0,275
0.288
24303

Ce317
Ga332
0.347
D.362
G.378

Ge394
Qe51G
Ta27
Oy 4l
0. 4062

Qe479

o

DEGREES

1

0+006
Te 0G4
0002
04000
~3.001

—TeG0Z
~0e002
=G e 003
-0.052
=002

~0e 001
Ge D00
Ga002
G.004
0006

Oa00%
Ce12
04016
0s+01%
Q023

0.028
c.033
G038
Qel43
G+049

04055
0062
G062
0.075
0.083

0.091
04099
0108
0317
Quallb

D136
Jelbs
0al56
Geltb
D.177

C.188
0.3200
V4212
0224
Ge236

G249
Te262
Je276
0290
G304

0e318
0+333
Ca348
T304
J.380

Ga39%6
Qa2
De529
Gedis
Tab63

0481

TYPE 8 THERMOCOUPLES

Fox REFERENCE JUNCTION AT 32 DEGREES F.
2 3 4 5 3 7 ] ¢ 10 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

0005 04006 Qa0058 0,085  ©.005 0.005 04004 Ca004 0,004 o
04003 0.003 Gs003 0,003 0.003 0,002 04002 04002 04002 10
$4002  ¢apol CeCCl 04001  0.G01 0,001 4001 0.000 0,000 20
0880 ~0.000 ~0.000 =0.000 =-0.001 =~0.001 =0.061 “0a001 -0.001 30
»0e003 -0,0061 —0.001 ~0,001 —0.002 ~0.002 «0.002 ~0e002 ~5.002 40
04002 ~0.002 ~0e002 ~0,002 ~-0.002 -0.002 “0eB02 =0,002 ~0.002 50
T0e002 ~0.003  ~0,003 =0,003 ~0.003 -0.003 ~0,003 -0.003 -0.083 &0
~04003  ~04003  ~0.003 0,003 ~0.002 ~0,002 -0.002 =0.002  ~0.002 70
04002 ~04002 ~04002 -0,002 ~0.00Z =0.002 -0.002 ~0.,002 0002 &0
“0+8002 —0.002 ~04002 ~0.003 ~0.,001 =-0.00F ~0.001 =0.001 ~0eG01 90
“0#001  =0.001 ~0.000 —0.000 =0,000 -0,000 C+000  0.000  0.000 100
02001 0.p01 GaC01 04061 0,501 01001 Ga002 04062 0,002 110
Ce002  g.002 04003 04003 0.503 0s003 0a003 04004  0a004 126
04004 0,005 04005  0.005  0.005 0,005 0006 04006 0,008 130
0s007  B.007 04007 0.007 0,008 0.008 04008 0.009  0.009 140
Ca00% 0,010 Us010 0.018 04011  0.011 04011  0.012  §.012 150
0013 Ce0l3 0e013 9.014 GuOia Gella Oel15 Ua015 C+015 160
84016 $u016 04017 04017  0.017  0.018 0s018  040L%  0.019 170
Cal20 84020 04021 04021 0.021 0.022 Ga022  0.023 g.023 180
0:024 Qen24 04025 04025 0,026  0s026 04027 04027  0.027 190
0+028 029 Ga029 0,030  0.030  0.931 04031 04032  0.032 200
04033 g.534 o034 0035 0.035 0,038 02036  0.037  §.037 216
0+036  gen39 04039 §.040 D,041 0041 Cal42  $ab%2 8.043 220
04064 GaD4s Qa045  0.046  0.046  0.047 Ge047  0eB4B (0,049 230
eGS0 QapS0 04051 0052  0.052  0.053 0e053 0054  0.055 240
0056 04057 G057 04058 04058 04059  0.060 0.060  0.06] 250
G+062 0063 Galb4%  (.064%  0.065 040568 02067 04067  0.088 260
0069  0.070 04071 0.071  0.072  0.073 0074  D.074 (4075 270
D077 Za077 04078 04079  0.080  0.080 0«08l  0.082  ¢.083 280
Cu0B4  Qe0B85 0086 0086 0,087 0.088 0e08% 04090  0.090 290
0092 pa093 G094 0.096 0,095 0,094 0097 04098 0,099 360
0al100  palol 0el02  6.103 0 104 0,104 0105 0106 (.107 310
0.109 0,110 Oulll  Delll  G.112 0,113 0214 0115 (.116 326
0+11B  0.119 0+120 04120 G.221 0.122 0123 (4124 (325 335
Gul27  gal28 04329 04130 0,131  0.132 0s133 04134 00135 349
Dald? Oas138 Os138 Tel39 Gels0 Daldl Cala2 Q143 Jelak 35¢
Ts148 Dals7 Oulss Calag Cuib1 Telb2 Ga153 0+154 Qs 155 360
04157  g,158 0el59 g.lel  G.161 0162 04163 04164 (0,165 370
0el67  Oer68 Q4169 0.171 6,172 04173 04174 0.175  g.176 380
G.i78 Cal79 0.180 G182 0.183 Jel84 Oelis Jal86 O+1B7 390
0s18% 0,191 04192 C.193  Cu194 0,195 04196 0,197  g.199 400
0e201 pez02 04203 04208 Ca206 0,207 04208 04209 D210 410
04213 Qe214 0a213 04217 0,218  0.21% 04220 $.221  Qe223 420
04225  0.226 Qe228 04229 0,230 0.231 04233 04234 0.235 43¢
0.238 0,239 0a240 042642 0,243  D.244 04245 £.247 0.208 440
0e251 pe252 08233 04254 0,256  (.257 Ge258 D.260  §.261 450
CelZb4 (4268 0e266 00268 0,269  0.271 Be272 D273 §.275 460
04277 0279 04280 04281 0,283  0.284 00286  0.Z87  g.288 470
C.2%1 04293 CGe294 04295 0297 0.298 04300 04301  (.303 480
0.305 03067 0e308 0,310 G.311 0a313 de3la 0e315 0«317 4590
G4320 0432} 0u323 0,324 04326  0.327  0o.329  G.330  0.332 500
04338 0.336 04338 0,339 0,341  §.342 Cedd4h  Da345 04347 510
G350  0.351 04353 0.355  0.356 0,258  0.359 0.36] 04362 520
0365 04367 Ca369 04370  0.372  0.373 04375 04376 4378 53¢
Qa3Bl  ¢.383 Qe384 04386 0,288  0.389 04391 0,392 0.394 540
04397 0,399 0a401 0,402 04404  (.405 0s407  De409  Gedlon 550
Oeblé 04415 CahlT  0esl¥ 0u420  Des2p Os4246  0.425  (u427 560
Qe43l Q432 D434 04436 0,437 0439 Oubbdl 0,442  0.444 570
Vel 0,469 Oe&51 04453 0,455 0,456 Cut88 04460 g.462 580
Qabb5  G.5667 CabbT  0uAT0  QubT2Z DukTh 04476 GekTT 04T 590
0483 0,485 Qat86 0,488 0,490 0,492 OetsG4  0e495  (a497 600

4 5 & 7 8 k4 ig DEG F

H




TYPE & THERMOCOUPLES

TEMPERATURES IN DEGREES Faw REFERENCE JUNCTION AT 32 DEGREES .
DEG F a 1 F3 3 4 ] [ 7 B & i0 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

600 QeB78 0,481 Ge483 0,485  Qu486  D.488 0,43Q 0,492 D.494  QL45S Gas87 600
610 0897 04499 04501 04503 0.504 0506  0.5¢8 0.510 0.512  0.514 D515 &lg
620 04815 04517 04519  g,521 04523 0.525  0.527 0528 04530 G.532  0.534 620
630 0334 Q.536 0538  g.540 04542 0,544 0,545 0547 04549 0,551 04553 630
549 0e5353 04555 04557 0,559 (.58l Ca563 0,585 Cu566 04568  (0.570C 0a572 640
5658 0e3T2 0,574 04576  (.578 04580  0.582 0.584 0s5388 04588  0.590 02552 850
660 Da592 0594 0598 0,598 0,400 0.602 04604 0.606 (608 G.410 Tebl2 aby
57¢ Uab12  0u624 04616  0a618 04620 0.622 G624 0ab26 04628  0.630 §.632 &10
§80 04632  0.634  0.&38 g§,838 0ub40 Du642 U.644 Cubst 04648 0650 Ge652 680
690 0652  0ab54 04656  §5,659 el 0s863 0,865 02667 (4669  0.671 G673 490
700 04673 04875 0e677 04679 0,682 0e5B4  0.586 Q4688 0650  0.592 G696 700
710 04694 0+696 D699 0s701 CeT03 0+ 705 0.707 Qe 709 0.711 G.71la 0.716 1g
720 0716 DLT18 0,720 0.722 Ja724 0.727 0729 04731 04733 0,735 Gel3% 720
Tag 0737 0. 740 De7h2 T Tht Os7ab 0.748 C.751 0.753 04735 0. 757 Gs759 730
750 Ce759  0u762  0.76& 0.766 OaT68 G771 0,772 04775 0777 0.780 p.782 140
750 04782 ©.784  0.786 0,789 04791 0793 0.795 0.798 04800 (0.802 04804 750
750 04804 Q.87 04809  0u811 04814  0.816 0.818 04821 $.823  0.825 9,827 750
170 04827  G.830 CuB32  §.834 0837 04839 0,851 w844  0.B&E  {(.B48 0e851 770
T80 04851 0.852  0.855  g,858 0eB60 D862 0,885 0.867 0,870 0.872 0.874 780
790 0.874 04877 04879  D.881 Oel8%  0.B86  0.889  0.891  0.893 0.896 0.898 750
800 0.898  0.901  0.903 0,905 0s938  £.510  f.913 Ge®13 04918  Q.¥20 S.922 8GO
81p 0.922 Ta925 G927 04930 02932 0935 0.937 04539 VaF42 0 Gy G947 a10
azp CeB4T 0,949 0,952 0.954 0,957  G.959 0,962 0a564 04967 0969 0.972 B20
830 0.972 04974 04977 04979 G982 1331 J.987 0.98%9 0,992 T.994 0.997 83g
840 04997 04999 14002  1.004 14007 1,009  1.012 1.0k  1.817  1.020 l1.022 840
850 1,022 14025 14027 1.030 1l.032 14035 14037 14040  1e043 14043 1048 850
860 1.048 1+050 l.053 1e056 la058 leG6L 1.063 1,066 le059 1.071 1.074 B&g
870 14074 1076 14079  1l.p82 1.084 1.087 1.090 14092 1.095  1.097 Lel08 870
480 laloo 1,103 1.195 1s108 lalll 1.113 1,116 1e119  1el2l  1.124 1.127 88¢
290 1,127 1129 24132 1.13% 1,137 lei40 1,143 1,045  la148 1,151 1a153 8590
$00 3.153 3el58 1.159  1l.162 lalss Iel67 1,170 1a272 1u175 14178 ta181 900
910 1,181 1,183  1.186 1,189 lal%2 1.1%94 1,197 1.200 1.203  3.20% 1.208 9ig
220 1.208 1,211 1.2%4 1,216 1,219 1,222 1.225 le228 1,230 1.233 14236 320
930 1,236 14239 1,241 1e244 1.247 1.250 1.253 1255  1.258  l.261 Le264 930
940 l.264 14267  1#270 14272 14275 1.278 l.291 1+2B4  1.287 l.289 1.292 940
950 1,292 1,295 1.298 l.301 1304 14307  1.309 1.312 1,315  1.318 Ba32% 950
960 1,321 1e324 1,327 1,330 1,332 14335 1a338 1e38) 1,384  1.347 14350 960
90 1.350 14353  1.356 14359 1l.361 1e3646 1,367 12370 14373 1.37e 1.37% 97¢
980 1,379 1.382 1.38% 1,388 la391 le394 1,397 1400 1a403  1.408 1.489 ELT:
990 1409 la4il Is4614  1.417 lak20 14423 let2é 1.42%  1.432 1,435 1,438 995
1,000 1,438 Tadal 14484 1,447 1,450 14483 1,488 Let59  1u462  1.465 la468 1,000
1,010 1,468 1e471 Le@74 1,477 1,480 1.483  1.487 14490 1,483 1,498 14499 1,010

1,020 1,499 1502 1.505 1508 la311 1eb14 1,517 1.520 14523 1.528 Le529 Lvl20
1030 1,529 1.532 1.536 14539 Led42 1545 1548 1.551 la554 LaB57 1l+580 11030
39040 1,360 1563 l+5686 14370 14373 1.576 1579 1582 l.585 l.588 1.591 11040

1y0350 145931 14595 1598 1.601 1.604 la&07 1,610 1.613 o817 l.620 l.623 1s050
1,860 l.623 Teb26 l.629 1.632 L6386 1.839 1,642 1a645 leb48 l.652 14635 1s060
1,070 iab55 le658 lei5} lyb64 1.668 1.871 1674 1677 14680 1.684 1a687 1070
1080 14687 14650 let93 Leb%6 12700 1.703 1706 1709 1713 14716 1.719% 1:080

i:0%0 1.71% let22 1.726 14729 le732 1.735 1,739 174z 14745 12748 le752 140%0
1300 1.752 14755 Ie758 14762 1,765 1.768 1.771 1.77% 1778 1.781 1.+785 Ls10g

Isllo 1.78% le788 1a791 14795 1.798 14801 le804 1.808 1eB31 11814 1+818 1silg
1,120 - 1,818 Tel21 1.824 1.828 l.831 14834 1,838 1a84) LaB44 14848 1485} 1yi20
14130 1,851 1838 leB58 14881 14865 1.8588 1,871 1.875 LeB878 1.882 1.885 1x130
19140 1.885 1.888 l+892 1,895 1.8%8 1.502 1.905 1.509 1e912 1.915 1919 bri4s
L2150 1.919 la922 1,925 1.929 la933 1.938 1.939 le943 14946 1950 1953 isd50
1»180 1,953 1,957 iaG60 14963 1967 1370 1,974 L.977 1.981 1+985 1,988 13160

1sl70 1.%988 1.99% le99a 1.998 2.002 2.005 2.009 2.012 24013 2e019 24022 14370
1+180 2,022 2a028 2029 2033 24038 2040 2e043 2e007 2e551 24054 2058 15380
15190 2.058 Ze061 2065 2e068 24072 2075 2.079 Z2.082 24086 %4089 2093 15190

12200 2,093 2095 22100 24104 2elo¥ 2.111 241314 22118 22121 24125 2s.128 12200

DEG F Q 1 4 3 4 5 & 7 ] ¥ 10 DEG F
* CONVERTED FROM DEGREES CLIPTS 1968).
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TYPE B THERMOCOUPLES

TEMPERATURES IN DEGREES Fu¥ REFERENCE JUNCTION AT 32 DEGREES Fa
DEG F Q i 2 3 4 5 & 7 8 e 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1,200 2.093 2.056 Z.100 20104 24107 22111 24114 2ella 24121 2125 2+ 128 14200
1s210 Za128 2132 Z2ek36 2413% 24143 2+ 146 2.150 24154 2e187 24161 2albn 1210
1220 Zelbd 24168 24172 24175 24179 2+182 2.186 24190 24193 24197 2201 14229
14230 2.201 2204 22208 24251 24215 22219 2,222 2,226 2.230 24233 2,237 15230
Ta240 24237 2eZ41 24284 24248 24232 ZaZ55 24259 2,263 2a266 2270 Za2T4 11240

12250 24274 2277 2.281 ZaZ85 24288 24292 24296 2,299 24303 24307 24312 la250
1y280 24311 22314 Ze318 Ze322 Z2a325 24329 24333 24337 22345 Za344 24348 15268
1278 2348 24351 2.355 24359 24363 2e366 2.270 2e374 24378 24381 2.385 1270
1s280 24385 Z.389 24393 24396 24400 2404 2a008 244)2 24415 Ze4l% 24423 14283
1+290 Za423 24427 24430 24034 2e438 2eb4Z 2ol 24849 24453 Zeh5T 2e461 11290

1a300 2eb61 2465 2a469 2as72 24476 Ze480 2ohd4 24488 Ze491 Za495 24499 1s300
1,310 24499 2,503 24507 24511 2315 Z.B18B 2,522 24526 24530 24534 2.538 1,510
1,320 2+538  2.342 24585 2,549 2,553 24557 Z,58)1  2.565 2563 2,573 2,576 13320
1,330 24576  Za%B80 24584 24588 2,562 24596 2,660 2.608 2.608 2,412 2615 13330
134G 2.61% 2,819 20623 24627 24631 24635 2,639  2.643 2e647 24651  2.65% 19340

143590 Zab55 24559 21663 28667 24670 24574 24478 2.682 22588 24690 24594 1,350
1¢360 22694 Z.598 24702 24706 2,710 2e714 2.718 24722 24726 24730 Le T34 l1i+3eg
1+370 2e 734 Z«738 20742 2748 2750 221854 2,758 2aTH2 2.766 2770 20774 13379
1,280 2,774 24778 2,782 24786 2,790 22794 2.798 Ze802 2806 24810 2eBlA 1,380
11390 2.8%4 24818 2.822 24826 24830 2835 Z2.839 24843 2e847 2+852 22855 1390

15400 2,858 24859 24863 28867 24871 24875 2,879 2,883 24887 24892 Z2.896 1,800
13410 24896 24900 2.904 24908 22912 2.218 2.920 2,924 2528 2,933 2.937 ls4l0
1r42¢ 24937 2941 2+945 24949 24953 2.957 2.961 24966 24978 2974 24978 1420
Let3Q 22978 2.982 22986 22990 2.995 24999 3.003 3,087 34011 3.015 3a019 1430
1yé0 3.01¢% 34024 3.028 3.032 3.:036 32040 34045 3.04%9 3s053 34057 3.061 1r4a4g

13450 3.061 340565 3.070 EXY N 3.078 3.082 3.088 3,091 3,093 3.099 3.103 1459
I1460 3,103 3,107 34132 3.116 3.120 3el24 3,129 2.133 4137 3161 3,146 Lshép
15470 3. 146 3.150 34154 3.3i58 3,363 3.187 3,171 3.178 3e180 3. 184 3.188 147G
latB0 3.188 34192 3197 3,201 3205 3.209 3.21% 3.218 3e222 34227 3.231 Lsh8y
1ra9g 3.231 3.235 3.23% XYLty 32248 3.252 3,257 3.261 3a2685 3,269 2,274 1re90

14500 3,274 1.278 3.282 34287 3.291 3.295 3.2¢00 3304 3.308 3313 34317 1500
1510 34337 3321 34326 34330 34334 3.33% 3,343 3.347 34552 54356 34361 19530
14520 3.361 3365 34369 34374 34378 3382 3,387 34391 32395 3,400 3404 1:520
12530 EPLLES 54409 3,413 34417 3422 34426 3,431 3,435 3439 Balrtesy 34448 1530
12540 Y] 34453 3457 EXLY-3) Jalbt 34470 3475 Ja479 32484 Ba4B8 34492 La549

14550 3432 34497 34501 3506 3a518 2.515 3,519 34523 34528 3,532 3.537 1550
1560 3.537 3e54} 34548 3.550 32585 34559 3.564 34568 34573 3377 3aH81 145460
1+570 3,581 3.586 345%0 34595 24559 34604 3.608 34613 3.617 3.622 3eb26 1s570
14580 3,626 3,631 2u635 Babsg 3ebbi 34649 3.653 3658 2662 320667 3.8672 ls580
1390 Je6T2 3678 3.681 34685 34630 3e695 3,699 34703 3,798 3.712 BNTET 1590

14600 34717 3,721 3726 3.731 3.735 3.740 3. T4k 34749 34753 3,758 3eT62 15600
13610 3.762 34767 34712 3+770 3,781 3.785 3,750 3.795 Fa79% 34804 3808 I1610
1s620 3.808 24813 3.818 3.822 34827 3.831 3,836 CRy: 51 FaB45 3.850 2a854 11620
1s620 3.854 3.859 3884 24868 34872 3877 3,882 EFS-1-0 34891 3.8%8 3.901 13630
14640 3.901 3905 3a910 34915 34915 3.924 3,929 34933 3.938 32943 34947 11640

1850 34947 34952 34957 34961 30966 32971 2,975 3.980 3.985 34989 34994 1+830
1,660 34,594 34999 Aa003 4eg0t 44013 44017 4.022 402V 4eQ3l 40386 %e041 1y660
11870 4a041 4eOLS 44050 480565 44060 4004 4,069 4074 44079 4e0B3 44088 1670
1s680 42088 42093 4098 44102 44107 44112 44117 Aal2) 4a126 4131 44136 168
146%0 44136 Helu0 4el45 44150 5elB5 44159 4.164 4169 4elTh 44178 4183 14690

14700 44183 44188 44193 4el98 40202 44207 4,212 44257 %6221 be226 4,231 13100
1-7T10 5,231 45236 EEY-L b Zh5 48250 4a255 44260 4e2p0 4269 %elT4 54279 LaTlg
1,720 b 279 49284 4e289 48294 42258 4,303 4,308 4313 4e338 4323 he327 1720
1+730 4,327 44332 4e357 b4eB452 443647 44352 #4357 4e361 42366 44371 44376 12730
L2740 44376 44381 44386 44391 4s395 44400 44405 4allQ 44415 4e420 beb25 1 ThG

1750 A 425 4e530 4ett35 Hal39 4elrhiy ba4? 4 454 4a45% balibh bakb hakeTh 1s+73¢
1760 by hT4H GutTH Getls 4483 44493 by 498 44503 44508 4a513 44518 4eB23 La788
1770 5a523 4,528 44533 44538 42543 44548 4,582 44557 4eb82 4e367 44572 1770
14780 EF- ) 44577 4a582 445B7 42592 44597 4.602 44607 4e612 4a6LT 4622 1+780
15790 4e622 44627 4632 4a637 GeBAZ 4aba? 4852 habBT 426582 4o b8BT 4+672 14799

1s800 ba672 4e6TT 4e£82 44687 Lab%Z 4697 4702 4e707 4aT12 haTLT 4a722 L+800

DEG F & 1 2z 3 4 5 6 7 8 2 10 DEG F
* CONVERTED FROM DEGREES C{IPTS 1968).
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TYPE B THERMOCOQUPLES

MPERATURES IN DEGRELS Fo¥ REFERENCE JUNCTION AY 37 DEGREES Fa
DEG F 0 1 Z 3 it 5 & 7 8 Ed 10 LEG £

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1+8GC0 a,672 4a6TT 4eB82 Ge87 4a692 4e697 4.702 4707 G712 42717 4722 1sBGQ
L2810 4o 127 4aT27 Ga7322 4,737 GaT42 L.T87 4,752 4757 G762 Gal87 4772 LeB 10
1s820 4,772 Ge 777 GeT782 4,787 4e 792 4797 beB5Z 4. 807 heBl2 4aB17 4823 La820
1,830 4,823 haBZE 4833 4838 Gy 843 Gedul 44853 44858 54883 44868 44873 1s830
1s840 4,873 44578 4,883 4,888 4y 8Y6 4899 4,904 4509 G314 L.l 4e924 1300
12850 G524 Ga929 44934 44939 ba945 44556 fha955 Ga380 42965 &a3T0 44975 1+850
I1.860 4,975 4a D80 4a5585 4a991 4,396 5,001 5.006 S5.011 54016 D021 54027 11860
1870 SL027 5a032 54037 Se(1h2 Se47 54052 54057 5.063 Se068 5.073 S.078 11870
1+350 S.078 5.08% S.088 Se0%4 Sa (9 S.104 S.i0% Galls 3.119 5125 5130 1880
14890 50130 5.135 S.140 Seibs 5a156G H.156 5,161 Selbs 54171 S4176 SelbZ 1:890
12500 5.182 5.187 24192 5,197 54202 Se208 5.213 5.21%4 5223 Se229 D234 14900
14536 94234 539 Zeddy Selb9 He25% Sed60 5e265 S.270 54276 54281 5286 1910
1.920 5.28a 54291 54297 5.302 94307 5.312 3.318 5.323 54328 5.333 5.335 1:92¢
1,930 5,339 S a3 fa345 54354 52380 G365 $.370 54370 54381 54386 54391 193¢0
La940 F391 54397 5402 54437 Satl3 SeblB Se423 Da428 Daada 5.439 Batiitly 13540
14350 Sahbl 5445040 Tat5h LYY EXLY-I Haail 5.476 5.482 Seth87 5492 La4G97 12950
12960 5,497 54503 G508 54513 5.519 5524 E.B29 54535 56540 Sab45 SeB51 1960
1+370 S.551 54556 S.561 Basa¥ 54572 5.578 54583 54588 5594 5. 599 54804 14970
1580 Sa604 54610 S.61% 54620 S5.8Z6 S.631 S.637 5642 LRY-T 5.653 Sabb8 1+980
LG50 5.558 52663 S5e66% S ¥4 Se680 5.58% 5e650 5.69 5+701 54747 54712 1990
2»000 SeTIZ2 5.T17 5.723 54728 5a724 54739 5aT44 5.750 54755 Sa761 54766 2,000
2400 3766 5.771 5. 777 5.782 G.788 5,793 5.79% 5.804 54810 ZuB8l5 SeB20 23010
24020 54820 5.826 54831 BaG37 SeB472 5.848 D853 5.859 Se 864 34869 54875 21020
24036 5.87% S.880 4886 54891 5897 54902 5.908 5,913 52919 5.924 5,930 23030
2240 .70 5.935 Sa54] 5946 54951 5,957 5.982 5,968 5.973 54979 5eFB4 2040
2»050 5,984 5.950 5995 &e0D1 6006 64012 5,017 6,023 54028 64034, 62039 2,050
22050 5039 64045 6.051 6e8158 54062 Ga067 6,073 6.078 &+ GES 6,089 £40%3 23060
2,070 6,095 &= 100 64106 6411l aa117 b.122 64128 64134 &e339 S 145 54150 24070
2080 54150 6a156 Galol 54187 64172 64178 Gelda 6al89 4e195 5+200 4206 2380
2390 6206 HaZ1l G4217 0.223 be2lh Gel34 64239 &a245 54250 He256 Gedb2 23090
25100 ba2b2 6267 64273 64278 Ha284 belB0 64295 $301 64306 6.312 64318 25100
24110 R 5¢323 62329 64334 £4340 6a346 5.351] 64357 6e362 64368 be374 29118
23120 ba37T4 61379 62385 64391 58390 54402 L4408 befl3 Hedl? BaaZy beh30 2rl20
25130 £e430 Gat36 Gated] bttt 7 Eath3 L4458 G.484 G470 G5 SehB EeaBT 23130
2D bahB7 Gat92 bel 38 64504 44509 HeD15 04521 64524 62332 54535 643543 29140
24150 G543 54549 6.595 64560 BaS66 6572 6577 54583 64589 64594 52600 2150
2y 160 Ga500 6e5608 fa612 6a617 Geb23 6629 6,634 S4640 6+ 644 LTSS 5,657 24160
24170 64657 Heb63 54565 84674 4680 6.6B8 5.692 54697 5703 5,709 G.114 2¥1i70
21180 Gaili 5720 6el28 Se132 64737 HeT83 6e749 He7558 5760 64 T06 G772 21180
25120 [P G778 6,783 &e 789 &a735 5¢801 b.806 bafl2 64818 Ga 824 64829 22190
24250 6,829 6,835 HaB4] &oB4T Gl.852 64858 6884 G870 6.8786 64,881 &.887 25200
25210 £4887 £.893 &L 899 6a904 6e910 Ha91E 5.922 5,928 59323 6939 baFab 25210
22220 ba945 6.951 £u957 6u962 54968 5978 6,980 6,786 64991 £a997 7003 23220
23230 7.003 T«00% Ta015 Tenil Taliz6 T«032 7.038 Telbh 74050 7035 74061 23230
29340 7.061 Te06T T+073 T40T79 Ta085 T20%0 T«096 Ta102 T+108 Telis T+120 Zel4ag
A2250 Te120 TelZe T+131 Tel3d7 Tals3 Teltd 74155 Telsl Talb? Ted72 7178 2250
22260 T« 178 Tells T+190 Tel96 Te202 7208 Te213 Ta219 Ta225 Ta231 ta237 24260
24270 14237 Ta243 Ta24% 142588 T80 Ta266 Ta272 T«278 14284 T«2%0 T«296 22270
23280 74296 T3062 T.308 Ta31la 74319 14325 14331 T+337 Tu343 Fadud Te335 Z328¢
22290 T+355 Te361 Te367 T.373 Ta378 Ta3B4 Ta390 T«394 TettG2 Te408 Totik 3290
24300 Tattls Tenll) Tak2t Teu32 T 4438 Tetttets Tad50 Teths Tehbl Tatts7 TehT3 23300
2v310 Tab713 Tet7T TelBE Tet91 Tass7 TeH03 T+509 TaB15 Ta521 Ted27 74533 21310
2320 T533 T.539 Tus45 Te551 Tab5s7 Te563 74569 Tad75 T+581 Ta587 74592 23320
2330 Tar92 TaG58 Teb04 Tee10 7W616 Tab22 Te628 Tab34 Teb40 Tabhte Tab52 22330
Z+340 Tab32 Ta658 T4664 Ts670 Ta6786 T.682 T.588 Te69a T+T00 TL708 TeT12 Z2340
24350 TLT12 Te718 Tal24 Te720 7736 TeTs2 EERLY:] Te754 Ta760 T+ 788G TeT72 24350
21360 Tui72 Ta778 TaTE4 7790 72796 T.802 7.808 TeBla TuB20 TeB827 7833 23360
2+370 7833 74829 Ta8a5 TaB31 Te837 ToH63 L8469 7875 T«881 7.887 Ta893 29370
21380 T.E93 72899 T.P05 74911 Te917 74923 Te929 7.935 Te 341 Ta87 T,953 23380
23390 74553 Ta289 T.966 Te972 Te978 Ta984 74990 T«996 84002 3.GQ8 BaOl# 293390
2y400 84054 8e020 84026 4.032 8.038 BalObis 8,051 8,057 B.063 B89 8,078 23400
BEG F G 1 2 3 &4 5 & T 8 £l 10 DEG F

* CONVERTED FROM DEGREES C{IPT5 19681,
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TYPE B THERMOCOUPLES

TEMPERATURES [N DEGHREES Fa® REFERENCE JUNCTION AT 32 DEGREES Fa
DEG F G 1 Z 3 4 5 & T & g e DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

22400 4034 Be020 8,026 Ea032 §a038 Balbd 8.051 8.047 d.083 84069 Ba75 24400
Za410 E.075 Bal81 B.087 80053 84399 Ba.l05 8,111 Ba.lls Bal2b 8.130 8.136 23410
21420 B4138 Galb? f.la8 Ja154 Bal60 Ba166 8,172 84179 34185 3.1931 84197 22425
24430 84197 8.203 8.20% 2,215 Be221 8.227 8.234 5.240 Ba245 8.252 8.258 29430
22440 B.258 BeZbn 5,270 84276 84283 He28% 8,295 84341 84307 8,313 8.319 FAT L

24550 54319 Be326 823322 338 Badid B.330 8,356 G4362 8,359 84375 8,381 24450
22450 8,381 Ea.387 8.393 £e39% G405 8.412 8,418 524 da430 Be436 8442 23060

247G Babil Bebad Balbb Be461 Bean7 Batt73 B.4T9 B.4B6 8,492 8.498 84504 25470
Z+4B0 84504 8,510 B4516 8.523 84529 D535 8.541 2547 Bu554 84569 568 24480
24590 8.586 de572 8.578 £+585 84391 84597 8.603 E.609 Bab16 B.822 8.628 25490
21500 8.628 8835 Ba840 FalitT G.653 G.659 Bebb5 Ba.671 Bs67E .684 846%0 24309
29510 8.650 8.696 84702 B 709 BaTLS g.721 8.727 Ba4733 BeTa0 LT B.752 21510
22520 B.752 BaT58 Sa765 84771 BaTTT 8.763 8,790 H.796 B.302 3,808 Ga8la 21520
2145306 gE.8L4 BaB21 B.827 2,833 8,839 8.846 8.852 He858 Ba884 8.871 B.BT7 21530
215400 8,877 8.883 B.58%9 B 096 8,902 §45GE B.914 8.921 84927 8,933 8.93% 22540
25550 B.939 Be48 £.942 84958 BeGb4 8,971 g.977 8.983 8.989 4,996 9002 24550
24560 9,002 $.008 9.015 Yep2l 9ac27 F.033 F4040 W04 Fs052 G.058 94065 29560
25570 Fa065 3,071 F.077 Ga084 94090 G.0986 Fal62 9.109 Faild 94121 9,128 29579
25580 9,128 T 134 9150 Feitt 94153 Fal59 Fele5 FelT2 9178 9.184 F.191 231589
235%0 9.191 Gal%7 Y4203 9209 Fe216 FuZ222 F.228 Q.235 Falhl PeZaT Fa254 23590
25600 92254 94260 Y.266 Ga273 9.279 G285 9,291 Q.298 Fa30H 24310 $a317 24600
21610 94317 G323 Pe329 G330 PaBbZ LY 9,355 Fa361 94367 94374 §a380 22610
21620 9 3H0 G386 G393 EFEENS T 405 et Y418 Faldl Feddl Geh3T Pates3 29620
29630 Fabded Fa b0 Fallh Detb2 ERET GeaT5 F.481 EREE:1:] Pk GG 94500 Feb07T 24630
23440 fe507 9313 F.519 Gab26 FaD32 Fa538 E-RY- 2,551 4558 .85 9,570 23640
23650 G570 G577 Fa.5863 94589 94896 Fa60Z hpE Fablh Feb21 9.627 P 634 21650
23480 Feb3t Gabsd S -L 94553 F.05Y Fubbb b2 678 P.685 9ab51 Ga657 ET-1:1d]
23670 G697 9. T04 PeTi0 94717 94723 S.T23 Q.T36 FaTE2 FeTud G755 F.761 21670
23680 G, 761 F.768 YaTTa Fa780 F.THT G.T23 F.800 Y.804 F.812 Ga819 9.825 231680
23690 Ge82% 9.831 YaB3E EXS-LT Fe851 Fe857 9,863 9.87G G+ 8TH 94583 F.88% 21690
21730 G« 889 F+895 F+202 9.3508 Fu51% GaG21 F.327 G I34 G 94l F.947 94953 247006

2710 TeIB3 92959 ERS 211 .92 $4979 TeTBS F.991 D998 10.00% 10.0GL1 104017 235710
22720 134017 10.023 10,030 104036 104043  10.049 104696 104062 10.068 104075 1Q.081 2+720
25730 104081 104088 104096 104160 104107 10,113 104120 104126 104133 10.139 104145 Z3730
2+ T4H0 10145 104152 104158 104165 104171 10.179 10.1B4 10.190 104197 10.203 10.210 FENEI

22750 10210 10210 104223 10,229 104235 104242 10,248 104255 104261 104268 104274 25750
24760 10a274 104280 104287 104293 104300 104306 10,313 104319 104325 10.332 10.338 Zy780
2yTT0 100338 10345 104351 10,358 10364 104371 10,377 10,383 104390 10.396 10.4403 2770
2780 164403 164409 104436 104422 104429 10.425 10,641 104448 10.454 10.%61  10.467 29780
22740 04467 104474 104480 104487 104493 12.500 10,506 194512 10.451% 10.525 l0.332 23790

22800 104522 106538  L0.5465 10,351 10,5358 10,564 104571 10,577 10.584 L0590 10.5%6 25800
2,810 10,596 104603 104609 10,616 104622 104629 10,635 104642 10.645 104655 104661 281y
23820 10,561 10.668 10.676 10,680 10.6B7 10,693 10.760 10.706 10+713 10.71%  10.726 23820
2,830 10,726 104732 104739 10,745 10,752 1047586 104765 104771 10778 10.784 10.790 25830
24840 10790 10.797 10803 104810 104816 1o0.823 10,829 104836 104842 10.849 10.B4S 23840

24850 10,855  10.862 10.868 10,873 10,8BL 10,888 10,854 104991 104907 10.914 10.%20 29850
21850 10920 104926 104932 10,939 10,946 104952 10,959 104965 10.%72 10.978  10.985% 23860
25870 10385 10,992 10.998 11,004 11,011 11,07 11.024 131.03C 11.037 11l.043 11.05C z+870
22880 11.850  11.056 1la063 11.06% 11,076 131.082 11.08% 11.09% 1L.102 11.108 11.11% Zs830
24890 11115 1341231 X1.3128 114134 11,141 1le1647 11,154 11,160 1l.366 11.173 11,179 21890

24500 112179 11,186 3114192 11.199 14285 11212 11.218 11.225 31231 114238 11l.244 21900
2510 11e264 1142531 114257 11.26% 114270 114277 114283 114290 1l.296 11.302 11.3069 22910
24920 11309 11.336 314322 114529 11335 1314342 11,348 11,385 31.351 11.368 11,374 29320
2330 1162374 11,281 114387 11,394 11,400 114407 134413 114420 314626 114433 1l.439% 73930
2940 11,439 114445 114457 11,459 114465 114472 11,678 11,485 1L44%1 11.498 11.50+ 24940

Z,950 Pla304 114511 11537 11.%24 114530 114537 11.5643 11.4550 114556 114563 1i.569 2950
24950 11565 11.576 11582 11.58% 11.595 114862 11,608 114615 11,6217 114628 1i.634 23960
2570 11e634 114641 114647 1146504 114680 1le567 11.673 11.680 13.6886 114693 11,5899 24970
74330 114699 114706 11712 11.71% 314725 114732 11.738 114745 11,751 11.758 11.764 25980
2,990 11e764 114771 11777 11.784 11,790 1:.797 11,803 1l.8l0 11.8:& 11.823 11.829 2:9%0

32000 11.829 11.B36 114842 11.849% 11.855% 114862 11,868 11.875 114881 11.888 1:1.894 3000

LEG # o 1 2 El 4
* CONVERTED FROM DEGREES C{IPTS 156831,
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TEMPERAYURES

UEG § &

3,000 11.829
3,010 11.894
2,020 11,959
3,030 124824
3040 1Z,08¢9
3:050 124154
3:068 12.219
3,070 12,284
3,080 3124349
3,090 124413
3100 12,478
39110 124543
3129 12,508
3,130 124872
3140 12.737
3s150 12.6801
33160 12.866
3,178 12,930
35180 12.99%
34150 i3.059
3.200 13,424
32210 13.188
34220 13,252
3,230 13,316
32240 13.380
34250 13,4644
3,260 13.508
32270 13,572
2,280 12,635
3,290 13,699
3,300 13,763
DEG ¥ G

IN

TYPE B THERMOCOUPLES

DEGREES Fo REFERENCE JSUNCTION AT 52 PEGREES Fa
I 2 3 4 ] & 7 a 2 14 DEG F
THERMOELECTRIC vOLTAGE 1IN ABSOLUTE MILLIVOLTS

114836 11,842 11,869 11,855 11.862 11.868 11.8Y5 11.881 11.888 1le894 3,000
114901 114927 11.91& 1l.970 114927 11933 11.940  11.940  1i.9%3 11,959 39010
114966 114972 11,979 1i,9as 114992 11,998 12.00% 12,011 1Z.0i4 1d.024 ERY M)
12,03F  12.037 17.p44 12.050 12.0%7 12,063  12.070 12.074 12.083 12,089 3,030
12,096 12,102 12.109 F2al15 0 124321 lz.izB 12.1%4 12.141 124187 12,354 31040

124160 124167 12,173 172,189 1243186 12,193
124225 124232 12,238 12,245 12.251
12,290 124297 12,303 1z.310 l2.316 1da330 124342 1Z.349 24070
124355 174362 17.365 12.374 1a+381 lz 12.40G 124407 1z.013 EXTs 1)
122420 124426 17.433% 17,439 1204486 12,452 12,459 12.485 12,472 12.474 3,090

t2s20¢ 12.212 1z.21% 3sUSY
Y24271 124277 12,284 3060

12,685 12,491 12,498 12.304 120511 12,5317 12.923 L[2.530 12.5%6 124543 3elCo
124549 12,556 12,562 12,549 124575 12,582 124588 12,595 12.601 124608 3sliQ
1246148 124621 12,627 17,633 12,640 12.646 124653 12.859 124656 1Z.672 3120
124579 124685 12,692 12.698 124705 12,711 12,718 12.724 2730 12.737 3,130
L2743 12,750 12,756 17.763 124769 12,776 12.782 12.74% 12.795 12,801 FsléQ

12,808 12.81l4 12,821 12.827 124834 12,840 12,847 12.853% 12.84Q 12866 3y 15Q
124872 12.879 12.885 12,892 L2.898 12,905 12.911 1549185 12.924 lz.930 31060
124937 124943 12,950 12,958 L2.963 12,989 12.97% 12.987 172.9%8 12,958 3y170
134001 13,008 13,514 13.02] 124027 13,034 13,040 13.046 134053 13.039 34189
134066 134072 13,079 13,085 12,091 13,098 13.104  13.111 13,117 13,124 231590

13.330 130136 13,143 13,149 134156 13,162 13.15% 13.17% 13418} 13.148 3200
Sel9s 13,201 13,207 13,213 134220 13,226 13,7233 13.239 13.246 13.252 3s210
13,258 13.265% 13,771 134278 13.284 13,250 13,297 13,303 13.314 13.318 3a220
134322 13,329 13,335 13,342 134348 13,384 13,361  13.367 13.9%4 134380 3,239
13.387 134393  13.39% 13,406 13a412  i3.438 13.43% 13,431 L3.498 13a8444 31240

134450 13,457 13,463 13,470 134876 13,482 13,489 13,495 13,502 l3.508 32250
134516 134521 13,527 134533 134540 13.546 13,553 1345239 13,565 13,572 39260
134578 134585 13,591 13.597 12604 13,610 132.606 134623 13,629 134635 34270
13,642 13.648 13,655 13,861 134667 13,674 13,680 132,686 13,663 2699 3s28g
134706 134712 13,718 13,725 12,731 13,737 13,744 3aTH0 13,7586 12,783 3a290

13,769 13.775 13,782 13.788 134794 13,801 33.807 13.814 Fe300

1 2 3 & 3 & T 8 2 16 DEG F

* CONVERTED FROM DEGREES CIIPTS 1948).




TEMPERATURES 1IN

DEG F

450

iy
—430
=420
-410
-4 G0

-390
-380
-370
~3&0G
~350

—-340
-330
~320
-310
-300

~-290
-280
~270
-260
«254

~Z &0
~230
—-220
=210
-200

-190
~18¢0
-175
~160
-159

=140
«130
~120
-110
~-16¢

-90
R:1ed
70

-50

e
=30
g0
~10

0

DEG F

1 2
* CONVERTED FROM DEGREES CULIPTS 1948).

0

-%.830

-9.80%
«9aTTH
~FaT29
-9,672
~Fe 604

~9.526
-9, 437
~Fa338
~2.229
~3e112

-B.98¢
~8.852
~8.730
~8.561
=B 404

~8.240
-B3,06%
-7.8%9L
72707
~Tu516

~Tu31G
~Telilé
~64907
~6eE92
wGahT1

~6e 245
~6e013
~5.776
«5,534
~5.287

“5,034
4777
~4,515
wiy 248
~3,976

=3 TQ0
~3.519
~3.134
22845
~245562

~20254
“le953
~1leb48
~1,339
~1:026

G

TYPE £ THEAMOCOUPLES

DEGREES Fao* REFERENCE JUNCTION AT 37 DEGREES F.
1 2 3 4 5 & 7 8 9 0 DEG F

THERMOELECTRIC VOLTAGE [N ABSOLUTE MILLIVOLTS

~%2832 -94833 ~9.834 -9,835 ~45Q
~9.812 -9.814 -9.B17 -9,819 -9.821 =~9.823 -9.825 ~9.827 -9,829 ~%,830 ~4h(
=82779  ~9.783 ~9.786 94790 -0.793 -%.797 -~9.800 =%1803 -%.806 ~9.809 ~43Q
=9a734 ~9.739 ~G VAL ~PuT4F  ~9.753  5,T5E  ~9,767 =92T767 ~G,77L -9.775 =420
~Fe6T78  »9.604 -F,690 ~9.696 —9.T02 -9.708 =9.713 ~Fe719 <9 T4 ~9.729 ~4l0
“9e6Ll w9ebIY  -946Z6 ~Fab33 —94639 -9,646 -9,653 -9,659 ~F.B66 -9.67T2 ~400
=9p53h =9.542  =9,550 ~G,558 ~9,566 -9.574 ~$.532 9,589 =9.507 ~Fs6la ~39¢
~Fabhb  wFeb55  —G,464 ~9.473 ~9.482 «9,491 ~9.900 ~3450% =9.517 -9.526 ~38g
“Fe348  ~9.358 ~9u388 ~94378  —9.388 -9,398 -9.408 -9.418 ~9.427 —-9e437 ~-37Q
~HeZhl  ~F.252  ~9.283 -~942T4 -9.285 -9,296 -9,30¢ ~%a317 =9,327 -%,338 ~360
92124 -9.136 —9.148 ~94160 «9,172 -Y,184 ~9.195 ~Se207 «P.,218 -9.229 =350
TB.99%  ~F,012 ~%.005 ~94038 -—9.050 -9.063 -9.075 -9.088 -9.100 -9.,112 ~340
"8a866 -84880 -8.893 -B.907 84920 ~8.,934 -B.947 -8.960 ~B.97% ~0.986 ~33¢
=84TZ5  ~8,739 ~B4754 ~B4768 ~BeT82 ~8,796 -8.810 -8,824 ~8,838 —f,852 ~320
“Be576  ~BaB59] -Bu606 ~B4621 «Bu636 ~B.651 -8,666 =~B.681 ~B8.896 «B,T7ip ~-310
“8eb20 84836 wBe452 -8e46B -Beh83 8,499 —8,514 ~8.530 =By 545  -3,561 ~300
84257 -84273  ~8,290 —B.306 -—8,323 -B.339 —08,355 ~8,372 ~B.388 ~8ea(4 290
~8e086  ~8.104 -8,121 84138 -B.155 ~B.172 ~B8,189 -8,206 ~B,223 “Ba24D ~28Q
=Ta929 7,927 ~T,945 —T4983 =7,981 ~7.999 —B,016 =Be034  «8,051 ~8.069 ~27g
~TeT26  ~TaThh  wT4763 ~TaT8B] =74800 =T.818 ~7.837 =7,855 ~7,873 —T7.891 -269
=753 wTe555  ~To5Th  =TuB93  ~7.612 ~Te6831 «7+650 -T.669 ~T.688 ~Ta707 “254
~T2339  =T4359 —T4379 -7.399 —Tu418 ~T 438 ~Tu458 =7.477 wT 497 ~7.516 w240
~TelB3T  ~T4157 ~T41T8  ~74198 —TuZI8 ~T.239 ~Te259 ~Te279 «T4259 ~T.319 —~230
w6e928  ~64949 -64970 64991 ~T.012 ~7,033 7,054 -T.075 ~Tal95 -7.1il6 —220
=6e71k  =6.735 wE4T5T =HaTT9 «64800 ~6.822 -6,843 64866 -b.884 «54907 -210
~hahSh 64516 ~6453F  ~6e560 ~5.582 ~5.608 ~b.6lE ~b.548 ~6.b6T0  ~E.692 ~200
“EaZ88  —~6a291 —6a314  —64336  w5.359 m0,382 640G =B 42T  =b.449 ~bsbT1 -1%0
=6403T —64060 ~64084 ~64107 =64130 w6.153 ~B.1T6 m62199 w64222 ~—654245 ~-L8c
~3.8G0 ~54824 5,848 ~B5.872 ~5.896 5,919 -5.%43 =5.957 5,990 —6.013 ~}70
52559 ~B.583 «5.607 —5,632 -5,656 <-5.880 5,704 ~5¢728 ~5.752 -B.T76 ~LéG
=5e312 ~5337 ~5,362 543856 5,411 -5,436 —5,460 ~5.485 =5.510 ~5.534 ~150
*Fa060 —54085 —5,111 ~5,136 5,161 5,186 ~5,217 =5.237 wB.262 ~5.087 ~140
—4aB803 44829 —4.B5F  ~4.BE0  ~he906 ~H,932 w4.958 ~4.983 ~5,00F o5 ok ~13g
—haBhl wLhaBAT  —8.594  —8.620 —heG86 —4.BT2  ~hi 8699 ~44 T2  =4.T51 —~alPTT ~120
~he2lh  ~4u301 «4a32B  —44355 —443B2 —4.408 —ha435 wha462 ~h 4BB ~ha 515 -110
—4eQ03  ~44031 wb 058 42085 —G4312 —4,139 4,167 ~6el94 ~4.221 —h 748 =140
=34728  -3.755 w34783 w3481l —3.838 -3,866 -—3.894 =32 921 mBLFHT  —3.976 ~3¢
=3eb4T  =Be4TH 34508 =34532 w3,560 =3.588 <3,616 ~3abhk ~3.672 -3.700 80
=32163  —3,192 3,220 3,249 -3.277 ~3.305 34334 34363 3,391 w3419 -7¢
~2aB8T4  ~24903 w24932 -Za961 -2.590 ~3.019 ~3.048 -3.,077 “34206 34134 —=50
w2e38L  ~24611 24640 ~246T0 —24699 «2,728 ~2.758 24787 -2.816 ~Z o« B45 =50
24284 —2e31h ~2eB4h 20378 w2808 w2 483 -Ru4853 ~2.493 2,522 —2.552 —40
~14983  ~2,014 -2.086 ~2407T& ~2,106 —2,134 <2,164 ~221%4 =R.224 2,254 ~3p
~lefiB —1470%  —1a?40  ~1aTT0 w214801 ~1.881 ~1.B62 —1.892 ~1,.923 wl.953 -a0
=1e370 w1401 -14432 ~1a463 —1,494 ~1,525 ~1.555 wl.586 =1.617 ~1ab48 ~10
<14057 =1.089 wlal20 ~14151 ~14183 -1.214 -1.245 =1.276 ~1.308 ~1+339 Q

3 4 5 & T 8 9 18 bEG F

16




TEMPERATURES IN

DEG F

19¢

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
HZO
430
440

450
460
470
4840
430

500
510
520
530
540

550
560
570
580
590

600

DEG F

G

~1.026
~0s T0OY
~0s 389
—0,068

0262

64591
0.524
1.25%
1,597
1.937

2.281
24627
2.977
3.329
3,683

4,041
4,401
by 164
5,130
50498

5.869
6e242
64618
64996
1277

ToT60
8,345
B.532
Ba922
9.314

G708
104203
10,501
18.901
11,302

11,706
12.111
12.518
12.926
13.336

13,748
14,161
14,576
14,992
15,4190

15.829
164249
16,670
17.093
174517

174942
18,368
18,795
19,223
319.653

204083
204514
204947
21,380
21.814

224248

9

TYPE E THERMOCOUPLES

DEGREES Fa¥* REFERENCE JUNCTION AT 32 DEGREES F.
1 2 3 & ] & 7 B El 1lg DEG F

THERMOELECTRIC VOLTAGE 1N ABSOLUTE MILLIVOLTS

~DaFPh «04F63  ~5s93] ~04908 -0.888 -0.8386 0,805 «0,773 «0.741 ~0.709 G
~0a&TT —0G+645 —p.HIT —0aBBL1  ~0.54% 0,517 ~0.485 <D.453 ~3.421 -0.38Y 1¢
=0a357 =0a3Z4 —De292 -04280 -0a227 -0.19% =04163 ~04130 «0.098 -0.065 2¢
~0a033  0.000 0033 04065 G.098 Cal31 Q.163  0.196 G.229 Qa262 3G
Ga29% Ga327 $a360 02393 Oas26 0.n89 G.492 0a525 0.558 0591 4“0

Gub2h 0.658 04691 GaT24 0757 G730 T84 0+857 o890 0+924 59

Ga957 G990 lag2s 140587 1.091 lel2h 1.158 la192 1.22% 1.259 -1

1e292 1326 1.380 la3%94 14427 1,461 Led®5 1.529 14583 Le597 79

1.63] 1,665 1,669  :.733 1.767 l.8p1 1.835  1.869 1.903 1.937 80

1.972 2.,006 2.040  2.075 24109 2143 2178 2212 24247 2.283 ED]

2.316 24350 24385 24419 Z.454 2,489 22523 2.558 24593 24627 100

24667 24697 20732 24767 2802 2.837 2.872 2.907 2.942 2.977 115

3.012 3.047 34082 341317 3.152 3,187 3.223 3,258 3.293 3.325 12¢

3,364 3,399 3435 34470 3,506 3,541 3.577  3.612 3,548 34683 13¢

3,719 3,755 3,790 3.826  3.862 3.8%8 34933 3.969  4.005 4eG41 148

44077 4all3 44145 Gal85 Ge221 44257 44293 4329 4e365 LTI 155

Get3T  LHu4T4H 4,510 4,546 4,582 £,61%  H.655 44691 4.728 4. 764 160

44BOL 44837 bu8T4 4e910 b R4e7 4,98% 520206 54056 5.093 5130 176

Balbé 5.203 54240 5277 5a314 5,350 5a3287 S4h2G 5461 5.498 180

5453% 5.572 Se60%  Sa646  5.683 5,720 5757 5,794 5,832 54869 194

52906 52943 54981 6.018 6055 6092 &a130 6.167 64205 54242 200

6280 64317 64255 6,392 6e430 Ea467 £.505 64543 64580 64618 216

64656 645693 652731 64769 64807 6,845 54882 6920 5.958 64996 220

Ta03% Ta072 Ts110 Talfd TaiB6 Te224 Tedbz 74300 74339 Ta377 230

Tettls Tati53 7409l T+530 Te558 1,606 Teb45 T«683 7a721 Ta760 244

7.798  7.837 Ts875 T.914  T.952 T.931 8,029 B.068 8,106 84145 25¢

BelB4 8,222 8s.261 84300 84338 8,377 Feble 84455 B.494 8.532 260

84571 84610 Bebaf 8.56688 84727 8.768 8.805 B.844 8.883 84922 270

8.961 %4000 94039 G078 9+118 F.157 FalG8 Y235 FeiTa Q314 280

9353 Fa392 Fes32 FalT71 G510 P50 P 589 Feb29 9868 FaT08 290

9. T47 G787 F+826 EXY:1-13) F.905 Fa 985 P984 104024 10.064 104103 300

10.143 104183 10,223 104262 104302 10,342 10,382 10.421 10.461 104501 310
10e541 104581 10,521 104661 10,701 104741 104781 10.821 1048861 104501 320
104941 10.981 114021 114061 114103 11,142 11,182 1l1e222 114282 11.3Q02 330
114343 124383 114423 lle464 11,506 11584 114585 11.625 114665 11.706 340
11.746  11.T87 114827 11,868 11.908 11.949 11.989 12.030 1Z.070 12,111 i5p
124152 124192 12,233 1Z4273 124314 12355 124396 12,436 1244977 12.518 360
124589 12,399 124640 12.681 12,722 12.763 12.804 12.844 12,885 12,926 iTg
124967 13,008 12.04% 13,090 134131 13.172 13.213 13.25& 13.295 13,334 380
13,378 3134419 13.480 134301 134542 13,583 134624 13.666 13.707 13.748 390
13,789 134831 134872 13,913 13.95% 13,996 14.037 14079 14,3120 14.161 %00
144203 1he284 144286 144327 3144368 144410 144451 14.493 14,534 14,576 41
144618 144659 14470l 1l4eTHZ 164784 14,826 16,867 144909 14.950 14,992 420
154034 15.076 154117 15159 15,201 15,263 15.284 134326 15.368 15.410 430
35451 154493 154535 15.577 15,619 15,661 15,703 15.745 15.787 15.829 440
I54871 154912 154954 154996 164038 16,080 16.123 164165 1684207 164249 450
164291 164333 164375 164417 164459 16,501 164548 1645B6 164828 164670 480
16712 164755 164797 164839 164881 164526 164966 17,008 17.051 17.093 479
172135 174178 174220 174262 174305 17,347 17.%89 17432 17.474 17.517 480
174559 17.602 17,644 17,687 17.72% 17.772 17814 17.887 17.899 17.942 490
174984 18,027 184070 18.112 184155 18,197 18.240 16,283 184325 18,368 500
184411 18,453 18,496 184539 18.581 19,624 18.667 18.710 18,752 18.79% 510
18,838 18.88]1 184924 184966 19.009% 19,052 1%.0%5% 19,138 19181 19.223 520
394,266 194309 194352 194395 19.438 19.481 1%.524 19.567 194610 19.653 530
19,696 194739 19.782 194825 19.868 19.911 19.95& 19.997 20.040 20.083 544
2G41256 204169 204212 202256 204299 20.342 20.385 20.428 Z0.471  20.514 559
20550 204601 20644 204687 20.730 20,774 204817 204860 204903 20,947 360
204990 214033 Z1lagTe 214120 234163 21,206 21.250 21.293 21,3386 21.380 570
Zha423 214466 214510 214883 214897 21.640 21.683 21.727 21.770 21.814 580
214857 21301 21a944 214987 22.031 22,074 224118 224161 225205 22.248 530
224292 22336 224379 224423 224466 22,510 224553 22.597 272.640 224584 £00
2 3 4 5 6 7 8 9 1o DEG F

# CONVERTED FROM DEGREIES ceIPTS 196804




TEMPERATURES IN DEGREES F.*

DEG F

&G0
610
620
6390
H40

650
660
[
680
490

700
110
720
T30
ThO

750
760
176
T8O
790

860
810
8240
830
840

850
850
870
889
890G

H00
310
920
930
940

930
SE0
%70
s80
390

120060
15010
1s020
1030
12040

1050
Ls060
12070
14080
15090

1,100
1110
1s120
iyl30
11140

1,150
isl60
1+17¢
11180
1s190

12200

DEG F

2
* CONVERTED FROM DEGREES C{IPTS 1968}

9

224248
22,684
23.120
Z3.558
23.996

24,434
24.873
25,313
25,754
264195

264637
27.079
274522
27,9685
2B %09

¢B, 854
294299
29, T4k
30.190
30.634

31,082
31.529
31,976
32.423
32.871

33319
33.767
34,215
I ubbhs
354113

35.562
36.011
364460
364909
37.358

37.808
384257
38,707
39.157
39.606

40,056
404505
40,955
414404
GLe853

42,303
42,752
434201
43,650
44,098

44,547
44,998
55,443
45,891
k6a339

ahe 186
574234
4T587
48,127
48,574

492,020

o

1

22.2%92
Zz.728
232184
23.601
24,039

244478
244917
284357
254798
264239

264681
27.124
27. 566
284010
284554

284898
294343
z9,788
304234
304680

31.127
31573
32.020
3Z2.468
324918

33.364
33.812
3ha260
34,709
354157

354606
364656
364505
364954
374503

37.833
38,302
3g.52
39.202
394651

404101
4eB50
431000
414449
41a.8%8

4274348
A2.797
434248
432694
Gl e 143

k552
45,040
45,488
454936
464384

46a 831
47.278
47eT25
48,172
484618

494065

1

2

THERMOELECTRIC VOLTAGE [N ABSOLUTE MILLIYOLTS

224335
224771
234208
234645
244083

244522
244961
Zh4401
254842
264283

264725
2741568
274811
28,054
284498

28,943
2%.388
29.833
I0.275
30725

3l.371
Al.6l8
324865
32,513
32,960

33.408
334857
34,305
34,754
354202

354651
364100
364550
364959
374448

37.898
384347
38,797
392247
39.6%4

204146
50.595
4lefob
4l alSh
4l a543

424392
42,842
432290
434739
4L4.188

bbyudb
45,085
454533
454981
4&6.45248

464876
47,323
47470
48,217
48,5663

494309

3

2243719
224815
234252
234689
24.127

244566
254005
254445
25.888
264328

26.T70
274212
274658
28,099
2845473

28,987
2%a432
29.878
20,323
30169

31.216
314663
324110
324557
334005

334453
33.901
344350
34,798
354247

35.6%4
36elad
364595
37 e0044
374493

374943
384392
38eB42
39.291%
3% 741

50191
R
41e090
414539
41e988

G2aH3T
424886
434335
43,780
G4 4233

G4 4681
454130
454578
4640758
Gett¥3

464921
4Ta368
57,815
48,761
48,708

494154

3

TYPE £ THERMOCOUPLES

4

224423
ZZ.85%9
23.2935
23,733
244371

244610
254049
254450
25.930
25,372

264814
274256
274695
ZB4143
28,587

294032
294477
25,922
304368
30a814

3laZel
3r.707
32.155
324502
334050

33,499
334946
34,395
34,843
354252

354741
364190
364649
37089
374538

37,988
38,437
28.887
394336
3594786

404236
4G 685
41a134
41584
424033

424082
424931
434380
43,829
4haZ2T8

444726
554174
45,622
464070
46a 518

464965
4744312
474859
484306
4854752

494198

]

22 466
22.502
23.339
230777
24,215

24 eb56
25.093
25,534
254974
ELTE S

264558
27,301
27a 744
284187
28632

2%.074
294521
29,967
30.412
30.859

31,4365
31.752
324199
EXaY-2ai
33.095

334543
32.991
34 e b40
34.888
35,337

35.78e
36e235
364684
374134
37583

384033
38.482
3B.932
39.381
39.83]

404280
40. 730
41179
41629
424078

424527
424576
430425
43,874
444322

Gha 7T
45,219
45,667
464115
464563

47.014
47,457
47,904
48,331
48,797

494243

i8

&

22.510
22,944
231,383
23,820
244259

24,598
28,137
25,578
26,019
26,460

26,9p2
274345
27,788
28.232
28.676

29,121
29,566
30.0:1
30,457
30.9¢3

3l.350
3la797
32,244
32.69¢
EEFS RN

33.588
34,036
34,4840
34,933
35,382

35,831
36.280
36,729
37,175
37.628

34,078
38,527
38,577
39,426
3%.874

40,325
40.775
4l.z224
41,674
42,123

42,572
43.021
43,470
43.919
b4 ,367

44,816
45,264
45,712
464160
48,607

47,655
#7,502
57,945
48,3495
48,842

49,288

REFERENCE JUNCTION AT

7

224553
224589
23 .428
23.864
24,302

FLPS Y
254181
294822
26,063
26.504

26,947
2743879
£7.832
28.278
284720

2Fe365
29416
304058
30,002
30,948

3143595
3le8462
32.289
324736
334584

33,632
34.G81
4,524
34.978
35.427

35,876
364325
365,774
3T.224
37,673

38.123
38.572
3%.022
39.471
39,921

4043740
404820
414269
414719
424168

4Z2a617
43,066
43,515
434564
Al 412

44,861
45,369
45,757
464205
464652

L7.C9%
47548
47,993
484440
48,886

49 ¢332

8

224597
23.0353
23.470
224908
2443586

24,786
254225
2heb666
264107
254549

264991
276434
21877
Z8.321
2B.7465

294210
294655
3C.1Q0
30e546
324993

3leazd
314886
324334
32.781
334229

33.677
344126
3aa574

5a023
354472

354921
36.37C
364819
3T. 289
374718

384168
384617
39.067
39216
3945656

404415
40,865
4la3le
414784
42213

4leb62
434111
434560
G4aB08
Ghe 57

444905
454354
454BG2
464249
460697
4Tl bk
474591
48,038
48484
484933

4% 4377

9

2Zwb640
23,077
23,514
23.552
24,350

264829
254269
254710
26.151
264593

274035
ZT.478
2T7.921
284365
2848086

2%.2%4
29.65%
30,145
304591

3L.037

ER -1
31931
32,378
32,828
334274

33,722
344170
344819
35.06E
39,517

35,966
364415
EL-FY-1-T1
37.314
37.763

3B.213
38,662
39.112
39,568}
5Q0a011

404080
400910
41,359
41,808
424258

az.l07
43,156
434605
444053
4i, G07

G4a950
45,398
45,846
454294
45474642

47+ 189
474638
48083
48,525
48,975

490421

32 DEGREES F.

10

222684
234120
23.558
23.996
24484340

244873
254313
25754
76.198
264537

21.079
27522
274964
284409
284854

T 299
294744
30.190
30.638
31.082

314529
21576
324423
324571
3343819

33,767
344215
3hebbd
35,113
354362

304011
364,460
364509
37.358
37,808

384257
384707
394157
39.606
404056

40WH0%
44955
41 etGHh
4% a852
624303

HZa792
4342901
434650
444098
444567

444995
45443
454891
464335
464786

GTe2E4
274581
48.127
484574
434020

494466

13

DEG F

600
Gig
620
839
&40

550
560
670
[:3:1
L%y

ioe

Bap

850
860
a7y
840
90

00
9ig
920
930
Gag

F50
el
270
EL-D
990

1,000
1y01l0
14020
11650
11040

1s5¢
1s06g
107G
1080
1090

islao
1alig
ir12g
12130
11140

1alog
Leldn
Lyi70

rl80
irlog

12200

DEG F



TYPE E THERMOCOUPLES

TEMPERATURES IN DEGREES F.* REFERENCE JUNCTION AT 32 DEGREES Fa.
DEG F o 1 2 3 4 5 [ T 8 g 19 DEG F
THERMOELECTRIC YOLTAGE IN ABSOLUTE MILLIVOLTS

1y200 494920 49,065 494109 49,154 49,198 49,743 49,288 494332 494377 09.421 49,468 1:200
1210 490666 490510 49.555 49,600 49.644 49.689 49,733 49,778 49,822 49.867 49,911 1,215
1,229 490911 494956 504001 504045 50.090 50134 50,179 504223 50.268 50.312 504357 Le220
122390 504357 304401 5044848 50490 50.535 50+579 50,624 504668 504713 504757 50,802 19230
Ls240 504802 3048485 504891 50.935 50,980 Sle024 51,089 514113 514157 514202 51l.24& 1240

1,250 Le46 514291 514335 51,380 51.424 51,469 51.513 514557 514602 51.646 51.69] 14250
la260 51,691 B1.735 51.780 51,824 51,868 61,913 514557 524002 52.046 52,090 52.135 L1260
1,270 52,135 524179 524223 52,268 52,312 57.357 52,401 524445 52.490 52.534 52.578 14270
1:280 52578 524623 524667 52.711 52.756 52.800 52.844 52.88% 52,933 52,977 53,022 L.280
14290 33,022 534066 53,110 534185 53,199 53.243 53.288 53,332 53.376 53,420 53.465 1.290

14309 534565 534909 53.553 53,597 53,642 53.686 53,730 33.774 534819 53.863 53,907 I+300
1,310 53,5907 334951 9349986 54,040 54,085 54,128 S4+1T3 B44217 544261 54.305 544349 1e310
E4320 54,3489 56,394 34,438 54,657 54,536 54,570 54,615 544659 54,703 54,747 54,793 is320
I»330 54,791 54,835 54,880 54,924 54,968 55,012 55,056 55,100 55%.145 55,189 55,3233 14330
xR 594233 554277 534321 55,385 55,409 55653 55,498 55,542 55,8586 55,630 55,674 14340

14350 5567« 55,718 55,762 55,806 55.850 55,894 55,938 55.982 55.026 56.07L 56,115 12350
14360 564115 55,159 55,207 56,247 56,291 58,335 564379 564423 564467 56,511 56.555 1380
14370 566555  56.599 5H.043 56,687 564731 56.775 564819 564863 564907 564951 56.995 L3370
14380 56,995 57.039  57.083 857,127 5T.171 57.715 57,259 57,303 57.366 57.390 57.434 La280
1,390 STa%34  5T.478 5TaB522 574566 574610 57.654 57,698 574742 57.786 57,830 57,873 19390

12400 STeBY3 57,917 57,941 58,005 58,049 58,003 58,137 5B.18L 58.224 5B.268 58,312 1500
12431G 584312 584356 584400 504444 584487 5B.531 S5B,57% 58.619 58.663 5B.707 58.750 lyulo
1s6290 58.750 584794 58,838 58,882 58,928 58,969 59,013 594057 59.101 59.144 59,188 13420
1530 39,188 59,737 59.27&6 59,319 S59.383 59,407 59,451 59,4%4 59,538 59,982 59,626 1430
1840 554626 594669 594713 59,757 99.800 59,844 59.888 59,932 59,975 50,019 604063 1440

1458 6C.063 604106 404150 604194 504237 60.281 60,325 604368 604412 60,455 604,499 Led50
1460 602499 604543 604586 604630 &Ua6Th 806717 60.761 604804 AG«848 604892 50.935 lydéQ
14570 60,935 604979 6la022 614066 614109 61.153 614197 BL.240 614284 £1.327 51,371 148470
14480 61,371 61,414 BLl.45H  £1,501 61.545% 51,588 681.632 81,675 6L.T19 £1.762 61,806 LytBg
I2450 61,806 651.849 514893 51,536 61,980 67,023 62.067 624110 624154 624197 62,240 14490

1,500 524240 62,284 624327 §2.371  62.414 674458 624501 624544 524588 H2.631 £7.675 12560
1510 62,875 62,718 824761 62,805 £2.,848 67,892 62,935 62,979 63.022 63,085 63.108 1s3ig
14520 634108 634157 63.195 £3.238 53,282 £7.325 63.368 634412 634455 £3.498 53,542 1328
14520 63,542 634585 834628 634571 63,715 634758 63,801 634544 634888 53.931 £3.974 1s530
14540 534974  H4.017 644061 64.106 64,147 64,100 6442356 644277 644320 644363 64,406 12540

14330 042406 b4 4650 644493 64,556 b4.BTI  H4.522 4,665 64,709 644752 54.T95 64,838 12550
14260 40838 BALABL 54,924 54,957 65,011 65,054 65,097 65140 554183 55,226 £5.269 1560
1:37¢ 65,269 654312 654355 55.398 654441 65.484 65,528 85571 65.51% 6548657 65.700 12370
ls580 654 70G 65,743 65,786 £5.829 65,872 65,915 65,958 66,001 664044 66,087 65,130 14580
12590 664130 664173 66.216 664259 564302 664345 66,387 664430 6564473 66,516 66,559 15990

14606 664309 66,607 664645 66,688 664731 66.774 66,817 66,859 66,902 66,945 656.988 Le&Q0
14610 65,988 87,031 67.074 $7.117 674159 67,202 67,245 67.288 67,331 67.3Th 67.416 Lyblg
14620 £T.44106 67459 87.502 &7,545 67.588 67.630 87,673 674716 674755 474801 67.844 14620
1630 B7uBAs BTL88T 87,4930 67,972 684010 68,058 68,101 684143 684186 68,229 68,271 13630
1256430 BB.2T1  68.314 6B.357 68,399 654442 68,485 58,527 6B.5T0 6B.613 68.655 §B.595 11840

15650 68,698 68,740 68,783 68,826 68,868 68,911 68,953 6£B.9%8 69,039 569,081 59.124 1650
18560 6%, 124 695,186 69,209 569,251 59,294 69,337 69,379 694422 694464 69.507 694549 Lrasa
1.670 69,549 694592 6%9.634 69,677 594719 59.767 69,804 6F.847 69,889 £9.931 69.974 1s&70
1,680 63974 104016 T0L05Y 704101 TOaikh 704186 T0L22B  70.271  T0.313 704256 104398 Ls680
1,690 TC.398  TOL440 70,483 70,525 70.567 0610 70,852 TQ.6%5 70,737 70.779  70.821 1690

12700 T0.821  TOLBE64  TOW906 70948 0901 T1e033  71.075 Tle118 TIW160  T1.202 Tl.244 1+ 700
1,710 The244  T14287 714329 714371 Theal3 T1.456 71,4958 T1.540 714582 Ti.624 7Tl.667 1s7i0
12720 Tl.667 11,709 14750 71,793 T1.835 T1.878 71.920 71.963 T2a00% T2.046 72,088 Le 720
1,730 72,088 T2.130 724173 724215 T2.257 72.299 72.34] T2.383 72,425 T2.467 72,509 Ls730
1740 T2.509 124551 F2.5%3 Y2635 72,478 T2.720 T2.762 T24804 724846 T2.888 TZ.93p 12740

1:750 T2.930 V24972 134016 Td.086 T3.098 Ti.140 T3.182 734224 V3.266 T3.368 734350 14750
1,760 734350 734392 T3.454 V3,475 T3.517 73,6549 T3.601  73.643  T3.685 73,727 73.769 12760
L7770 734759 73,811 V3.853 73,895 T3.936 73,978 T4a020  Tha062  T4,104 T4.146 74,188 1779
1,780 Ta 1BE  Tao229 T4.271 74,313 T4 355 74,397 Tho 439 THGBE  T8.522 74,564 TH606 1+789
1,790 Taa806 Tha648 T4u0B9  ThH,T31 T4,7732 T4.815 THhLB5T  ThaB898  T4.940 T4.982 75,024 1s79Q

12800 75,026 75,065 75,107 75.349 75,191 75,232 75,274  15.316 T5.357 754399 T75.441 1800
1,810 The4sl YELLBY VBLS2L TH U566 TH.608  Thes4d T5.591 754723 75.774  75.816 75.858 1810
14820 T75.888  TH5.B9Y  TH.941  TH GBI  Te.024 T640066  TEHL108  THLI48F V64191  T6.233 T&.274 1sB2C
1,830 Toa2T4 T6431& TH,358 1830

DEE F o 1 H 3 4 5 3 H g -9 10 DEG §
* CONVERTED FRGM DEGREES C{IPTS 19631.




TEMPERATURES IN DEGREES Fu*
BEG F & 1 z 3 &
~350 -8.137
=340 -B.030 -8.041 -8.432 -8B,p&3 -H.074
=330 74915 ~Te927 ~Ta938 -7.950 ~7.982
~3720 =Ta T3l =7.803 ~T48l6 =~7.829 ~7.+841
-31p =T 653F  =TubT2 =T4688 ~7.699 ~7.712
~-300 =7.519  ~TuB33  ~T,.548 =7.582 ~7,574&
=290 =T,372  ~7.387 -7.402 -7.417 ~T.432
~280 ~Ty218  -7,234 ~TL.250 -7T,265 -7.281
~270 =105T  ~T.0T4  —7.090 -T,106 =-T7.122
-260 6890 “8.907 ~£.924 ~6,941 —£,9%8
-250 =$4716  -Bu?36 ~H5.TH51  -6,769 ~£.786
~-260 605336 ~6.554 —~6.5T2  -5,591 ~6,609
=230 -6.350  -5.36% —6,388 ~6.407 -6,425
~-220 =H5.189  =6,178 =6.198 6,217 -64236
=216 ~5,967  -5.982 ~6.002 -£,002 ~6.061
—29340 ~54760 ~5,780 ~5,801 ~5,821 ~5,841
~-190 ~34553  ~5.5T4 ~5.594 -5,615 -%,63%
=180 »5,341 «5.362 ~5.383 5,408 ~0,426
=170 -5.3256  ~5.148 -5,.168 ~5,190 ~5.212
~160 =6,903  ~4.925 ~4.94B ~4,970  «4,992
~150 -8,6T8  ~4.T00  ~4,.723  -4.T46 —~4.768
“LA0 -4, A48 —h.8TL =4 .594  —4,517 ~4.540
~130 ~44215 -4 238 ~4,262 =4,285 ~4,309
~120 “«54978 4,001 ~4.025 4,047 ~4,073
~110 =3, 737 -~3.761 -3.785 3,809 ~3,833
~1G0 =3.492  =3,517 ~3,%41 -3,566 =3,590
30 3265 ~3.270 ~3.296 =3.319 -3,344
“B0  ~2,994  ~3.019 =3.046 ~3,p69 «3,094
-Tg =2, T80 ~2,765 ~2.T9L  -2.81& =72.842
=60 <2.483  -2.509 -2.534 =2,560 —2.58%5
-50 24223 w2a289  ~Z2W2T5 WP 301 ~2.327
-4 =~1.960 ~1,987 ~2.013 -2,03% 2,066
-39 -1.69%5  ~1,722 ~1e775 ~1.802
~20 w1l,428  «1,45%% -1.508  -1,.3535
~10 ~1,158 -1.185 14239 -1.286
© =0.885 -—g.913 -0.967 ~0.995
Q “0.88% 0,858 ~0.831 ~3,803 =0.774
io “0,611 0,583 ~D.556 ~034528 -0.501
20 ~0a384  w04307 —0.279 ~0.751 -0.222
30 -0.056 -0.028 0.000  0.028 C.0588
40 C.224 Q4253 2«281 0.309 0.337
50 ¢.507 04535 0.563 04592 0628
60 0.791 0.819 Ge848  0.876 0,905
10 1.076 14105 lai3s 1.162 lal9l
&0 1.363 1.392 1a021 1.550 12479
90 1.652 1.681 1.71¢ 14739 1768
100 1.942 1.971 2.000 24029 2.058
1ig 24233 24263 24292 24321 24350
120 2,526 24555 Z.585 2.614 2ebhh
130 2.B20 2,849 2.879 2.908 2,938
140 3,115 F. 145 34174 A0 204 34233
150 Fetll Faa4l Baa¥g 24500 3.530
160 3,708 3a738 3.758 3.798 Fe827
170 4,006 42036  Lu0bh A4yp%8 44126
ep 4,305 44335 4365 4,395 44426
1%0 44605 44635 G aGBED o695 4aT25
200 4,906 44936 L.B66 4,996 5,026
210 5,207 B.238 54268 51298 54328
220 5,509 543540 5,570 S4600 5,630
230 5.812 54843 5.873 54933 Ba@34
240 Gal16 6aldE  Ha1T6  £,207 654237
250 64420 &a B0 6a.481 £.511 [5-1-3 1
260 b T34 G755 6785 &.816 [-XY-1-2-)
27¢ 7.029 7.060 T.090 T.121 Tei5L
280 7.335 Te365 T+396 Teb25 Tatd7
29g Tebhl TubT1 T.702 Ta¥32 T.763
DEG F g %5 i

4
* CONMVERTED FROM DEGREES C{IPTS 19481

THERMOFLFCTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

TYPE  THERMOCOUPLES

5

-84085
-T«973
~Te854
~7.726
-T.290

=Ta447
~T.296
~Ta13%
~6a9T4
-5.804

~be627
~babtsG
~6He285
~4: 061
-5.881

~5.657
5,447
5,233
-5 .01k
~4,791

~4,563
e 332
~4.097
~3+883
~3.615

-3.369
=3.120
~2.867
~2e612
~2.353

~2.092
-1.828
~1.562
~1.292
~1.022

~0.748
~0e473
~0.195
0.084
G365

L4648
0.933
1.220
1.507
1.797

2.088
24380
24673
24567
54263

3.560
3.857
4el56
4455
haTB5

34057
54358
5.661
5.964
be268

&a572
64877
T.182
T.488
7,794

5
20

&

~8.09e
~7.985
-7.866
~7.73%
~Ta604

~Teltt]
~T4311
-T.15%
~64991
~6,821

~babab
wbobb2
-4.274
~5.081
~5,882

~5,678
-5 468
~5,255
5,036
~4,813

~4, 5884
~4.355
~hel2G
-3.882
-3.639

-3,394
=3.145
~2,892
~24637
~2.379

-Z.,118
~L.855
~1l.589
~1.320
-1.049

~0.721
=0ty
~0.168
G.112
T.394

Gu8iT
o962
1a248
1,536
L8265

24117
2409
Z.702
2997
3.293

3.589
3,687
44186
4,485
4,786

5.087
54389
5.691
5,994
6.298

G602
6,907
T.212
Ta518
T2

&

REFERENCE JUNCTION AT 32 DEGREES F.

7

~8.106
~7.996
-7.878
-T.752
~TeB18

~T.475
-7.327
~Te171
=7.008
=& 4,838

~6.663
~6,481
~5a293
-6 100
-5.902

-5 .598
BRI
~5.276
~5.058
=4 838

—4 4 &09
—4,373
—hylbh
3,936
—~3abb4

~3.418
-3.170
~2.918
—2 o tiB3
-2a405

-2 it
~1.88]
~1laB15
~14347
~1e078

~0e64
~Da%18
~Delsd
Telko
U422

[
0.990
le277
1.+565
1.85%

Zai06
24438
24732
3026
3.322

3.619
L9177
40216
4.515
GaB16

S.117
50419
5.721
£.025
£u328

5633
&.938
Te243
Te549
74835

P

8

~-84117
~8.008
~T4B90
~Ta165
~Ta631

=T 490
~Te342
~7+187
~Ts024
~Ha. 856

-b.680
~be899
~64+312
~6e120
~Ha922

~-54719
~5.511
~-5.298
-5.080
~4 4858

~4.6132
ry
~5.168
~3.930
~3.688

=3 ebh3
~3al95
—2e943
~2.689
~2e43]

~2.171
~Lla Q08
~les4?
~le3 T4
~1el03

—0.566
-0+ 390
~0a112
Culbd
Ges50

D734
1.019
l.306
1.594
l.Ba4

24175
2ahb?
Ze7861
3.056
3352

3,649
3.947
Ga2lh
44545
4.Bus

SulaT
5af 49
5752
5.055
£.35%

aab63
6+968
Te274
T+5379
7.885

9

-B.127
~3.019
-7.903
-7.778
~T+845

=T.50%
-7,.357
-T.202
-1.041
—64873

-6.698
-6.518
mH.331
-5.139
~5.942

-5.739
-5.532
-5.319
-5.102
44881

w5655
b 425
44191
-3.%54
-3.712

~3,468
34220
~24968
-2 014
—2.457

~24 197
~1+93%
~1.669
~1l.401
~1.131

~4639
~}e362
~0« 084
0.1%6
O 478

Q.762
1.048
1335
1.623
1.913

o204
2ak7
2+791
3.085
3.381

3.678
3.976
4275
44578
44BTH

54177
5.479
5.782
6.085
6.389

54694
65,999
Tu304
Teb10
T+916

i

i0

~8,137
~Ba030
~Ta%L%
~Ta19L
~7eb59

~7.519
~7.372
~T.218
~74057
64890

~6a+ 16
-544936
~64350
~5e 159
~5.962

~% e 700
~5e55%
~5e34]
~54124
~4 4903

4678
—4a 4B
~4w2l5
~34978
-3.737

~3+492
~34245
~2.9%94
~2 e 140
~Z w483

~2+223
~la980
~1.6595
-lea28
~l«1b8

~0ebil
~Cw 33
~CaG56
Bel24
Ga507

Q.791
1.078
le363
le652
1,942

24233
2526
24820
3el15
3ehll

24708
L4008
42305
4 o600
4e906

5.207
5.5G9
5.812
6a118
LYl

GaT24
1029
7a335
Ta641
TaaT

149

DEG F

=350

-340
~330
~320
~310
~300

~2990
~280
=270
~260
-294

=240
~-230
=22G
~210
-200

-1%p
-l89
=170
~16G
~150

~140
~130
-120
-110
~100

-390
80
..-70
-60
-5

=40
-30
.,.20
—i0

g
20
L
40

50
&0
70
8¢
9¢

100
Tl
1290
i3g
140

15¢G
160
170
180G
i90

200
2ig
229
239
243

250
260
270
280
2990

DEG F




TYPE J THERMOCOUPLES

TEMPERATURES IN DEGREES F.¥ REFERENCE JUNCTION AT 32 DEGREES F.
DEG F o 1 2 3 4 5 6 T 8 Kl Lo DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

300 7.947  T.9TT  8.008 8.039  8.069 8,100 8,131 8.161 8,192  8.223 8,253 300
310 B,253 842684 8.315 8,345 g.376 B.407 8,437 Ba468 8,499 8.539 8.5560 31Q
320 8,560 g.591 8.5622 B.652 84683 BaT1% 8,765 84775 B.808 B.837 B.867 320
kY] B.B8567 8,898 B.929 84960 8.990 F.021 F.052 9.083 9.113 P lhs PelT5 339
350 G176 9a2068 Fe236 Gad67T F.298 P.329 9,359 F.350 Fa421 94562 Fata83 340
350 9483 513 Feb4u4 9,575 Fe604 F.636 F.687 9.698 Fe729 9,760 Q. 790 350
360 9790 9.821 9.852 9,883 FePlh  9a948 9,975 1040056 10,037 10.068 10.098 360
370 10,098 10.12% 10,160 10.191 iD,222 104282 104283 104314 104345 10.376 10.407 370
380 10407 104437 10,458 10,499 104530 104561 10,592 18,627 10.653 10,684  10.715 380
390 104715 10.748  10.T77 104897 102828 10.869 10,900 i¢.931 104962 10.992 11,023 a9
400 11,023 11,054 11,685 1l.116 11ala? 116177 11,208 11,239 11.270 11.301 11.332 400
413 114332 114363 11393 114624 11.455 1].486 114517 114548 11.578 11.609 118640 410
429 114640 1148671 11,702 11,733 11,764 11.794 11,825 11.B56 114887 11518 11.949 420
430 11.9589  11.980 124030 124041 12.072 12.10% 12,134 124185 124196 124226 12.257 430
440 12257 12,288 12.31% 12.350 12.381 12411 12,442 12.473 12,504 124535 12.566 LX)
450 12,566 12.597 12,827 12,658 12,689 12.720 12,751 124782 12.813 12843 12.874 450
460 124874 12,905 12,936 12.967 12,998 13.029 13,059 13.090 134121 134157 13.183 460
470 130183 13,214 13,244 13,275 13,306 13.337 13,263 13,399 134430 | 13,460 13.491 470
480 13,491 134,522 13.353 13,584 134615 12,645 12,676 13,707 13.738 13,769 13.800 480
499 13.800 13,830 13.881 13,892 134923 13,954 13,985 14.01% 14,046 14,077 14,108 490
500 144308 144139 144170 1644200 144231 16.262 14,293 14,324 16,355 14,385 164.416 500
s5la 14,416 1644447 144678 14,509 14,539 14.570 14.60) 144632 18.663 15.696 144724 510
524 144726 14,755 144786 14,817 14.858 14,878 14,909 1449460 144971 15.002 15,632 320
530 15,032 15.063 15,094 15.125 154156 15,186 15.217 15,248 15.279 15,310 15.340 530
540 154340 15.37F 15,402 15,433 18,464 15.404 15,525 185.556 12,587 154617 15.648 540
550 15,648 15,679 1S5.710 15,741 15,771 1%5.802 15.833  15.864 15,894 15,925 15,956 550
560 15,956 15,987 16,018 16,048 164079 16.310 164141 164171 164202 164233 164264 560
570 164264 164294 16,325 16,356 16,387 164417 16,448 16.479 164510 162540 16.571 570
580 164571 16,602 164533 16,663 16,694 16.725 16,756 16.7B48 164817 16.848 16.879 289
590 160879 164909 16.940 164971 17.001 174032 17,063 17.094 17,124 $7.153 17.186 590
600 174386 174217 174247  17.278 17,309 17.339 17,370 17,401 17,432 17,462 17.493 460
610 174493 17,526 1745546 317.585 17,616 17648 17,677 17708 174739 17.769 17.800 610
620 174800 174821 17.861 17.892 17.923 17.953 17.984 18,0315 18.046 18.076 18.107 620
6§30 18,107 18,138 18.168 18,199 18,230 18.260 18,291 18.322 18,352 18.383% 18.414 634
540 184414 18.464 18,475 18,506 18,537 18.567 18,598 18.629 18,559 18,690 18,721 640
650 18,721 18.751 IB.782 18.813 18,843 18,874 18,905 18.935 18.966 18.997 19.027 &30
&80 19,027 19,058 19.08% 19,119 19,150 19,180 19,231 19,242 19.272  19.203 19,334 660
&70 19.334 19,364 19,395 10,426 159.456 19487 19.518 194548 19.379 15.610 19,640 &70
&89 19640 19,67r  19.702 19.732 19.763 19.793 19,824 19.855 19,885 19.916 19,947 &80
590 19.547 194977 204008 20.03% 204069 20.100 20,131 20.161 20,192 20.222 20.253 690
700 20,253 20,284 204314 20,345 20,376 202406 20,437 20,467 20,498 20.529% 20.55% 700
710 20.55%  Z0.590 204621 20,651 20,682 204713 20,743 20.774 20,804 20.835 20,868 110
120 20,866 204896 204927 20.958 20,988 21.019 21,049 21.0B0 21.111 21.181 21.172 720
130 210372 21,203 21,233 21,264 214295 21.325 21,3586 21.386 21417 21,6848 21,478 T30
740 2Le478 214509 214540 214570 214601 214631 21,662 21,693 21.723  21.75% z21.78% Ta0
750 21785 21,815 21.846 214877 21.907 21.928 21.968 Z1.999 22,030 22.060 22.091 750
T60 22,091 22,122 22,152 224183 22,214  22.264 22,275 22.30% 224336 224367 22.357 Tag
770 22,397 22,428 224459  22.489 22,520 22.551 22.581 22612 224443 22.673 22.704 e
T80 22,704 224735 22.76% 22,796 22.826 22,857 22,888 27.91a 2Z2.349 22,980 23.010 78¢
190 23,010 234041 23.072 23,102 23.133 23,164 23.194 23,225 23,256 23.286 23.317 190
8¢y 23,317 23,348 23.378 23,409 23.440 23,571 23,501 23.532 23,563 23.593 23.62%4 800
810 23,624 23,655 23,885 23,716 23,747 23,777 23,808 23.839 23,870 23.900 23,931 810
820 23,931 23,962 23,992 24,023 24,054 24,085 244115 244,046 244377 264207 244238 820
430 244238 26,269 26,300 244330 244361 24,392 24,423 24,453 24,484 24,515 24,545 830
840 24,546 24,576 Z6.HCT 244638 244669 24.699 24,730 26,761 24,797 26.822 24853 840
850 26,853 744884 24,913  24.946 264976 25,007 25,038 25,069 25.099 25,130 25,16l 85q
860 25,161 25,192 25,223 25,254 25,284 25,315 25,346 254377 25.408 25,438 25,469 860
870 25,469 254500 25.531 25,562 25.593 25.423 25.654 254685 25,716 25.747 25.778 870
280 25,778 25,809 25,840 25,870 25.501 25.932 25,963 25,994 264025 26.656 26,087 :3:5)
850 264087 264118 26,148 26,179 264,210 764241 264272 262303 264334 2643565 26.3%6 89¢
%00 26,396 264427 20,558 26,489 26,520 26,551 26,582 264,613 264644 26,675 26,7705 %00
1o 6,705 26736 26,767 26,198 26,829 26.860 26,891 264922 264955 26,985 27.016 %ig
920 274016 27,047 27,078  27.10% 274160 27171 37,202 27.233 27265 274295 27.326 520
930 2743267 Z7.357 27.388 ZT.kiﬁ 279450 27,482 274518 272544 274575 27.606 27.637 §30
S40 2T4837 27,668 27,699  ZT.T31 27,762 27,793 27,824 27,855 27.886 27.917 27.949 940
DEG F o 1 4 5 & ki g g 1e DEG F

2 3
* CONVERTED FROM DEGREES CrIPTS 19681,
21




TYPE & THERMOCOUPLES +
TEMPERATURES IN DEGREES F.¥ REFERENCE JUNCTION AT 32 DEGREES F.
DEG F 2 1 2 3 & 5 & 1 8 9 10 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

950 27.949 27,980 28.011 28.042 2B.0T3  28.10% 2B,136 28,167 28.19B 28.230 8,261 250
960 28,261 28.292 28,373 28.35% PB.386 P8.417 2B.448 28.480 284511 28.542 28,573 g&0
] 28,573 ZB.605  2B.63&  28.667 2B.699 28.730 2B_.751 38.793 28,824 28,855 28.887 870
980 28,887 28.918 28.950 28.981 29,0612 29.044 29,075 29.107 29.128 29.189 2%.201 980
99g 29,20%  29.232 29.264 29,295 29,327 29,158 29,390 29.421 29.452  29.484 29,515 990

12000 29,515 29,547 29,578 29,610 29.642 29,673 29,705 29.736 29.T6B  29.799 29.831 1000
1+010 29,831 29,862 29.894 29.926 29,957 29.989 30.020 304032 30.084 3G.115 30,347 1,010
1,020 304147 304179 30.210 30.257 30,274 30.385 30,337 30,369 30400 304432 30464 11020
14030 3Ce464 20496 30527 30.55%  3G,591  30.623 30,654 30,606 30718  30.750 30.782 1.030
1,040 30.782 30.813 304845 30,877 30,909 30,941 30,973 31,005 31.036 31.0668 31.100 14040

14050 31,100 31,122 31,164 31,196 314228 31,260 31,297 31.324 31,356 31.388 3l.420 1050
14060 31.420  31.452 31,484 31.916 31,548 31,580 31,612 31.644 31e8676 31.708 31.740 1,060
1,070 31,740 31,772 31.804 31.83¢ 31.868 31,901 31,933 31.965 31,997 32.029 32.061 14070
14080 32,061 32,094 32,126 324158 32,190 32,2227 32.255 32,287 32,319 32,351 32,384 14080
1,090 324384 324416 32,448 32,880 32.513 32.545 37.577 324510 32.642 32.674 32.7G7 109G

11100 32,707 32,739 3Z.TT2  32.804 32,836 37.869 32,901 32.934 32,986 32.99% 33.031 Is100
13120 33,031 23,064 33.096 33,129 33,181 33,194 33,276 33.239 334291 33,324 33.3%¢ 1yllo
1,120 33,336 33,389 33,422 33,45 33,487 33,519 33,552 33,585 334617 33.850 33,683 1,120
12130 33,683 33,715 33.748 33,78 33.814 33,846 33,879 33,912 33,945 33.977  34.010 14130
1a140 344010 34,043 34,076 34,109 34.141 34,174 34,207 34,240 340273 34.306 344339 1at4p

14150 344339 3443772 34440% 34,437 14.470 34,503 30,536 344569 36,602 34.635 34,668 1s150
14160 34,668 34,701 344734 234,767 34,801 34.834 34.BET 34.900 F4.933 34,966 54,999 l1sleQ
1¢170 34,999 35,032 35,065 35,099 35,122 35.165 35,198 35.231 35.265 35,298 35.331 15170
1s18¢ 35,331 35.365 35,398 35.431 35,464 395,498 35.531 354564 35.5%98 3%.631 3%5.864 15180
14150 35.664 35.698 35,731 35.764 35,798 35,831 35.865 35.898 35,932 3%.96% 35,999 14190

14200 354999 364032 36.066 36,099 364133 35.166 36,200 36,233 364267 36,301 364334 14200
14210 364334 35,368 364401 36,435 36.469 35,502 36,516 36.570 364803 364637 364671 Ledic
12220 364671 354705 36,738 364772 36806 364840 36,873 36,907 364941 364975 37.009 1220
1s230 37,009 37.043 37.076 374110 37.144 37,178 37,212 37,246 37.280 37.316¢ 37,348 1+230
1s240 374348 374382 37.416 374450 37.4B84 37,518 37,557 37T.5B86 37.62C 37.654 137,688 14240

1,250 37,688 37,727 37.756 37,790 3T7.82% 37.859 37.891 37.927 37,961 37.995 38,030 14250
14260 384030 38.066 38,098 238,132 38,167 38,201 38,235 38,269 38,304 38.338 38,372 Ly260
1+270 38,372 38,407 28,441 38,475 3B.510 38,544 38,578 38.613 384647 38,682 38,718 L1270
1+28¢ 38,716 '38.751 38,785 38.819 3B.854 38,888 38,9273 38.957 38.992 39,027 39.961 1s280
1:250 39.0561 39,096 39.130  39.165 39,199 39.234 39,260 39.303 394338 39.373  39.407 14290

1300 39,407 39,442 39.477 39,511 39.546 39,581 39,615 39,650 39.685 39.T20 3954754 1:300
14310 39,754 39,789 39,824 39,859 39,894 39,928 39,953 39.993 404033 40.068 40.103 1310
14320 40,102 404138 40,3172 40,207 404242 40,277 40,312 40,347 404382 40417 4G.452 1+320
1,330 400452 L0.487 40.522 404557 40.592 404627 40,667 A0.697 40.T732 40.767 40.802 19330
1-340 400802 402837 40.872 404908 4G.943 40,978 41,013 41.068 41,083 41,118 41,154 Ly34¢

1:350 410154 41.18% 414224 414259 41,294 41.329 41,365 41,400 4L.436 414870 Al.506 1+350
1,360 414506 41.541 51,576 414611 41,647 41,682 41,717 41,753 41.788 41,823 41.859 14360
1y370 41,859 41,894 41,929 41,965 42,000 42,035 42,07) 42,106 42.142 42.177 524212 14370
1.380 424212 42,248 H2.283  42.319 42,356 AZ.300 42,425 42,460 42.456 42.531 424567 1,380
14350 424567 42,6027 A24638 474673 424709 42.Ta4 42,780 542.815 42.851 42.886 424922 1,380

1400 424922 424957 424993 43,029 43,064 43.100 43,135 43,171 43,207 43,242 43.278 LyaGO
lstiQ 43,278 43,313 43,349 43,385 43,420 43,4586 63,492 43.527 63.563 43,599 43.635 Irdl0
l1y420 434635 43,670 43,706 43,742 43,777 43,813 43,849 43,885 43.921 43,956 43,992 14420
14430 83,992 44,028 46,064 464099 04,135 46,371 64,207 G4.243  G4.279  44.314 44350 1430
1akd0 444350 544386 4608227 444458 H4.496 46,529 44,565 L4.6D1 h5.687 464673 444 709 Lasa0

15650 46,709 44 745 44,78C 4&.316! 444852  44,BBB 48,924 4G.960 L4996 45,037 4£5.067 15450
1,460 45,067 45,103 45,139 45,175 45,211 45,267 45.283 45.315 45,355 45,391 45,426 1,460
1.470 45,426 45,462 45,498 45,534 45,570 45.606 45,642 45,678 45.716 45,749 45,785 1,470
1+680 45,785 454821 454857 654893 45,929 45,965 46,001 46,037 46.072 46.108 46,144 11480
10490 46,144 464180 46,216 464252 4642BB 464324 46,359 46,395 566,431 46.467 56.503 1,490

145300 464503 46,539 464575 46,610 464645 46.687 S6.TLE 46,754 450790 46.825 46.8&L 1,500
1,510 464861 46,897 46,933 66,969 47.005 4T.G40 47,076 47,112 4T.148 4T7.183 47,719 14510
1,520 47,219 AT4255 4TW291 474327 47,362 47.398 47,434 47,470 47,505 47.541 47,577 11520
1e530  &7,577 47,612 4T.648 47.68% 47,720 47,755 67,791 474827 47,862 &7.898 47.9%4 1,530
12340 47,934 47.969 48,005 48,041 48,076 48.112 68,347 48,183 48,219 48,254 48,290 1,540

11350 48,290 48,325 48,361 48,397 48,432 48,468 48,503 48,539 48,574 4B.610 48,645 145350
11560 4BLGAS 4B.6B1  4B.T16  4B.T52  S8.TET LB.BRE 40,858 48,894 £8.929 4B.96%  49.000 14560
15370 49,000 49,036 49,071 494107 49,142 49,177 49,213 69.248 49,283 49,319 49.354 1s570
11580 492354 49,390 494425 49.460 49,496 49,531 49,566 49,601 49,637 4F.672 a49.707 1280
115390 49.T0T  49.743 49,778 494813 49,848 69,883 49,919 49.954 49.989 50.024 50.059 1590

DEG F 8 3 2 3 4 5 6 7 8 g g DEG F
* CONVERTED FROM DEGREES CUIPTS 1988).

+ Values shove 1400°F {T60°C) are extrapolated -
Sen riente on hext page. 2




TEMPERATURES IN

BEG F

14600
1,610
1,620
14630
11640

14650
1+660
Le70
1,680
15650

1+700
1s710
12720
12730
14740

14750
1+760
1,770
11780
1s790

15800
1,810
1+820
1.830
14840

1.85¢0
11860
14870
1:880
1+8%0

11900
1,910
14920
1930
1s940

11950
12940
15970
1,980
1,990

245000
25010
25020
2,030
22340

2,050
2,060
24070
2,080
22090

2100
29110
25120
23130
21140

25150
22160
22170
Z+180
25190

DEG F

o

50.039
50,410
50.761
51.130
514458

51,805
524151
52.4%8
52.840
53.183

53,525
53,865
544205
54,544
54,881

55,218
55,553
55,888
56.221
564554

56,886
574217
7a547
57.876
58,205

58,533
58.860
594187
59,513
53,838

60,163
60,488
60.B12
61,135
61e45%

s1.781
624104
52,426

C e2.748

63,870

63,392
63,713
64,034
644355
640 &7

64,997
65,318
65,638
65.959
66,279

66,600
664920
674240
67,559
67,879

68,198
684517
£8,.838
69,155
694472

o

TYPE J THERMOCOUPLES +

DEGREES Fa* REFERENCE JUNCTION AT 32 OEGREES Fa

1 2 3 4 5 & 7 8 ? 10 BEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

50.095 50,130 504165 504200 504235 50,270 50.%0% 504340 50.376 50.41) 14600
50p446 50,681 80,516 50,4551 50,586 50,621 50.656 50,691 50.726 5Q.781 Is610
50796 504831 50,866 50,901 50.935 50.970  51.00%5 51.040 31.07% 51.1l1p 116290
514145 51,180 51,215 51,249 51.284 51,319 51,354 51e38% 514423 53,458 19630
51,493 514528 51,582 514597 51.632 51,687 51.701 51736 S51.771  51.B05 1640

51.840 51.875 51,909 51,944 51,978 52,013 52.048 57,082 52.117 52,153 14650
524,186 52,220 52,255 52,289 3243246 52,358 52,395 BZ.427 52,462 52.498 1660
524531 52.565 52,400 52.634 53.668 B2.703 524737 S2.772 52.806 52.840 1sb70
52,875 52.909 52,943 52,977 53,012 53.046 53.080 534115 53.14% 53.183 PEY-T:143
33217 53.251 53,286 534320 51,354 53.388  53.422 53,456 53,491 53.525 14650

23455% 53,593 53,627 53,641 53,695 53,729 53,763 53,797 53,831 51,885 Ivl00
534899 53,933 53,967 54,001 544035 54,089 54,103 54,137 54,171 544,205 Ie71lg
56,239 540273 54,307 54.341 She3Th 54,408 54,442 54,476 54,510 She 544 1»720
364577  BL4.61L 544645 54,679 54,712 54,746 54.7B0 54,814 5S4.847 54,881 1730
544915 56,948 54,987 55,018 55.049 55,083 55.117 55.150 55,184 55.218 1 TH{

25251 55.285 55,318 55,352 55,285 55,419 55,453 55,486 55,520 55.553 1+750
P54587 55,620 55,654 55,687 55,720 55,754 55,787 55,871 55,854 55,888 1s760
554921 55,954 55,988 56.021 56,055 56,088 564121 56,155 56.188 56,221 La77Q
864255 56,288 564321 564354 56,388 58,421 56.45% 50.487 S6,.521 56,554 1780
560587 564620 56,656 56,587 564720 56,753 S6.788 56,819 56,853 56,886 1s790

56.919 56,952 58,985 57.018 57,051 57.084 57.118 574151 57,1846 57,217 15800
37.850 57.283 57.316 57.34% 57.382 57415 57448 57,48 57,614 STeB47 1,810
57580 574613 57,646 57.679 57,712 57.743  8T.778  57.810 57.843 57,876 l.820
574909 57.942 57,975 58.008 58.041 58,074 58,106 5B.13% 58,172 58.20% 1,830
58,238 58,271 58,303 58,336 584369 58,402 5B.435 58,467 58.500 58,533 lsB4g

58,566 58,598 58,631 58,664 58,697 BB,729 5B.T62 S8.795 584827 58,860 1,850
584893 5B.926 58,958 584991 59,024 59,056 5%.08% 59.121 59,354 59,1p7 1,860
594219 59.252 69,285 59,317 59,450 59,382 59.415 59,458 59,480 59.513 1+870
594545 59,578 59,610 59,643 59.676 59,708 59,741 59,773 5%.806 5%.838 1,880
59,871 5%.903 59,936 59,9c8 60.001  60.033 60.066 6&0.098 60.131 60,163 1.850

504196 604228 604261 60,293 40,328 60358 604390 604423 £0.455 60.488 1+900
504520 604553 60,585 604817  60.650 604682 &0.715  60.747 60,779 60,812 1+910
E0eB44  B6OLETE  BDLF0F  E0.TAL 60,574 61,006 61.038 61.071 61,103 51.135 1920
10168 514200 614232 614265 6514297 614329 614362 614394 61,426 61459 1,930
1891 £1.323 61,555 61,588 61,620 61,652 61,685 61,717 61.749 81,781 1940

6lo8la  £1.848 81,878 61,910 &1.943 61,975 62.007 £2.03% 62.072 624104 1954
524136 52,168 62,201 624233 62,265 62,297 624330 &Z.362 62.394 624426 l.96g
62.458 624491 62,523 6£2.555 £2.587 62.61% 62,552 62.684 62.716 42.748 1,970
52780 624813 62.845 62,877 62.909 62,941 62.9TH  63.006 63,038 534,470 12980
634102 63,134 §3,167 63,199 63,231 £3.+263 634295 534327 63,359 53,397 1,990

E3.4248 63,456 63,488 63.520 63.552 63,584 63,4617 63.649 63,881 63,713 25000
63,745 63,771 63,809 63,842 63,874 63,956 63,938  63.970 L4002 6h,034 25010
B4a066 64,098 64,131 64,163 64,195 64,227 644259 644291 644323 64355 2,020
640387 644420 B4.852 BhLABE 64,516 E4,548 B4.580 644512 64,548 54,676 2030
GA.TOB  B4.T40 64,773 644805 64,837  £4,869 644901 64,933 644965 64,997 22040

654029 65,061 65,093 65,125 65.158 65,190 65,222 55.254 65,286 65,318 0350
654350 . 65,382 65.416 65.446 65,478 65.510 654542 654574 85,506 65.6438 21060
654671 H5.T703 65,735 65.767 65,7199 63,831 65.B53 654895 65,927 £5.959 2107g
65.991 664023 664055 66.0R7 66.119 66,151 664183 664715 £64.247 65.779 22030
064311 664343 664373 664407 46,439 66472 66,506 664336 664568 56.500 2:0%0

664632 66,664 66,696 E6.TLE 66,760 864792 664824 £6.8556 66.888 66,920 23100
564952 66,784 bT.0lt ET.048 67,080 574112 67.144% 67176 674208 67240 Ze1il0
574272 674304 £7.336 67,368 6£7.400 6TaA32 87,464 67.495 6T 527 6£7.559 2y120
674591 B7,623 87,655 67.687 67.719 6&7.751 674782 £7.815 67,847 467,879 2136
672911 67,943 67,975 &B.OCT 68,039 68,071 684183 65.134 6B.166 63,198 Z1lao

584230 68,262 684294 68,326 68,358 68,390 68,427 684454 68.486 68.517 2515¢Q
8,549 684581 $8.613 6B.64% 68.677 6,709 68741 684772 68.804 58.834 232160
684868  6B.900 68,4932 &84964 68,995 49,027 694059 694091 69.123 69,1585 23170
69,186 £9.218 £9.250 69,282 69,314 69,345 694377 9,409 69.44]1 69,472 24180
694504 694538 2¢190

1 2 3 4 5 & 7 -} E 10 DEG F

* CONVERTED FROM DEGREES CHIPTS 196814

¥ NOTE:

The meximum recommended temperature limit for Type J thermocouples is 1400°F {780°0). The extension of the Type J tables gives
temperature-alectromaotive force data to 2182°F {1200°C). This extension is a mathematical extrapolation based on limited ealibration data
and caution should be exercised in its use, The basis for the extended curve is discussed in N 8.5, Monograph 128,

23



TEMPERATURES

DEG F o
~&50 -G 454
—440) =5+ 447
~430 -6, %31
-420 —6.409
—4310 -5,380
~4G0 —b4344
-3%0 64301
-3B890 ~6s25)
~-370 ~5a195
~360 ~64133
~35g e 0B
~340 -5.98%
~339 -5.508
=320 ~5.822
~310 =5, 730
-390 -5.632
299 ~5.529
-280 ~5ah2]
270 ~5.308
-260 =-5.190
~250 =5,067
-249 4o G39
~230 -4,806
-220 4,669
-210 ~4.527
~200 wiy381
-1%0 -4.230
~180 —~4a075
-170 -3,517%
w160 -3,754
~150 ~3,587
=140 -3.417
-130 ~3.247
-120 ~3,065
-ilg -2,.883
=100 ~2+69%
-90 ~Z+611
~8o -2,320
-10 w?s126
-0 ~—l.929
-5g =-14729
~hG  w1,527
~30 ~1,322
-20 ~lellé
~10 —0.%904
& ~0.652
O =0.692
18 =G.478
20 =(e262
30 —0.D44
40 0.176
50 34297
&0 Te619
70 Gada3
80 l.068
90 1.294
100 1520
110 1.T748
1290 1977
130 2.206
140 24436
150 2,666
160 24896
170 34127
180 3,358

190
DEG F

1 2 3
* CONVERTED FROM DEGREES C{IPTS 1968)a

F.589

o

InN

DEGREES Fa*

1

—&si56

~ba 088
~&+433
“bafill
~6.383
—6.348

~5+306
~64257
~65a201
~6413%
-6.071

~5.997
~5«917
~54531
~54739
~5a64Z

=Bab4l
-5u532
=-5.219
~S.202
—-5.07%

~ha952
~6 4819
~h 4683
— e 54T
—4 4396

4 e 245
~440%1
~3.933
~3.770
—3+604

~3a430
~3.280
~3.082
-2.902
~24717

~2.530
~2.339
—-2.145
-1 3459
~1a749

~Lle5A7
~1le342
-1s135
~0e925
~0e714

=671
~0a437
e Zi0
~0+022
0.198

Oa4idg
[ RY-L
Da865
1.0%0
Le316

LaeB43
14771
28000
2+2729
Ze459

245689
2720
34130
24381
3eb32

2

THERMODELECTRIC VOLTAGE [N ABSOLUTE MILLIVOLTS

—6eis5 T

54649
6,435
6 b1k
~6.386
-64352

~6e310
~6.262
-54207
~&.1a6
-6.278

~6.004
~5925
~5+839
—He748
~5+652

~5aB5G
—S 4443
-5.4331
~5a214
~54092

—4 4,965
~ha833
44697
~4.556
~iea10

—heZ61
~6e107
-3.949
-3 BT
-3.621

RETT -3
-36277
-3.100
-24%20
-2.736

~2 8549
~2.358
~2a165
~1«968
~1e769

—1.567
—le363
-1.156
“JeF46
~Ga725

~Ga650
—04435
~Gua2}8
0000
04220

Dbl
0+604
0.8338
1,113
L+33%

1566
1794
24022
2252
24482

2712
Za9%3
A4173
34404
Fa635

TYPE K THERMOCOUPLES

3

—&et57

~6ak50
643k
~bahle
~64389
~&¢355

~6+315
—64267
—£1213
=6.152
-56.085

=&a012
~54533
—5.848
~5. 758
—Sab2

~5.561
-5ab54
—%,342
~5.226
~5al04

—6u978
~4 846
by 710
~4s570
4,425

—4. 276
~4,122
~2.96%
~3.B03
-34637

~3. 4608
-34295
~3.118
-2.938
-22 754

~Ze567
~Z2+3T7
~2sl84
~La%88
~14789

-l.588
—14383
=L 177
=04 %648
~0a 7586

-0.628
~DaL13
—Ga197
0.022
Ge2bZ

ebb4
0s586
04910
14135
14362

la389
1.817
2045
2e275
24505

24735
2u9B0
34196
32427
32658

4

=658

~Geh51
~6 438
~heil%
~6a392
~6e359

~6He31%
~6.272
~6u21%
~6s158
~he0%2

~bs 020
~5a564]
~5.857
~5.767
~Sab72

~5«571
—5aubHD
~2e384
—5.238
~54116

4.0
=44 B&0
iy 724
~4 4584
il 44 T

—4s291
—4.138
~3,981
~3.819
~debb4

~32%85
~34312
~34136
~24956
2773

~2+588
-Z4397
=2u206%
~2.008
~1.80%

~1.608
~1.404
-1.197
04989
~00TTT

-0.607
~04392
~0+375
Te0h4
Ca264

Oas86
Ga709
Ca933
1.158
14384

ligll
1,839
2068
24296
Za528

2,758
Z2.98%
24220
34450
3681

4

24

5

~6He452
=6 A40
~6.421
~Ga395
~Ha363

“He323
“6e 2717
~b.224
-84185
~5. 9T

~6.0Z7
-5 949
~54B6E
~5.776
~5.682

~5+581
“H a4 TE
~H,365
~5. 249
~5e12%

~5.003
—4, 873
~4.738
~44598
~& s 454

—i 306
w4153
~3,997
~3.836
~3.8671

-3.502
~3.330
=3.154
=237
m2eT91

—Z2.605
24418
~2e223
—2.028
-1.82%

~l.g28
~la42b
~is218
~1.010
-0+ 799

-.585
~0.37C
-0+153
0. 068
D286

0.508
0«731
0955
l.181
1407

Leb34
l.862
24091
2e321
2.551

24781
3.012
3242
B+473
34704

5

&

~B k53
—b.546]
~6ab23
~6.39R
~6.346

~5,328
~6,28¢
6,230
6,171
~6.106

~5.035
~5,95%
~5.874
-5, 784
~5.651

~G.592
~5,487
-5,3786
-%.281
~5,141%

~5.016
-4 886
w4, 52
4,613
o bhT

~4,321
~4.169
~4,012
-3,852
~3,689

~3.519
~3.341
-3.172
~2.992
—2.810

~2.624
—Z2.435
—24243
-24047
~l.859

-1.648
~labtts
~1.239
~1.G31
~0.820

=006
=0.349
~0.121
0.C088
0.308

G.530
G.753
0,978
1,203
1430

1.657
1.885
2,114
24344
24874

2,804
3,035
3,286
3,496
3a727

&

REFERENCE JUNCTION AT 32 DEGREES Fe

7

~Bubhh
~6atti3
~Ga425
~hat]
~6He370

~Ha332
—&e 287
~6.235
~be 177
—6,.113

& (147
~54+965
~5.883
~5+795
=5, 701

~G.602
~5.497
~5.388
~54273
~54323

5029
~4, 859
~baT65
—~&4$27
ELFE Y23

-4 4,336
=4 o186
w4 a(28
-3.868
-3.704

~Je336
~3.363
~3 189
~3.010
-2.528

—2eh43
2 etBh
~2.2b2
~240867
~1.869

~Llebby
~Led85
~1s240
~1a051
“0eBa)

~Ge543
“(e327
~0.1359
O.110
0.231

0a553
0+776
1000
le226
1s452

1680
l.908
24137
24367
24597

24827
3.0%8
3,289
3519
3+750

2

]

6 k54
~by i
-525327
GOk
~6a373

~G4+336
~ba2%2
~Ga24l
~6.183
~56411%

~bs 045
~5.973
~54851
~5e 804
~5.711

-3.612
~54508
~5.399
~5.285
“541865

~5.04]
~4.512
-6, 779
—ha b4l
—bh 4 9B

~4, 351
~44200
—haDhh
-3,884
-3.721

~3.553
~3.382
~34207
-3.029
~Ze 867

~Z.661
-Zau73
~Zy281
~Z 87
~-1.88%

~tab8Y%
~latBe
~1+2B0
“:aQTd
“0a862

~0.521
-0.305
—0.088
Gel22
0.353

Ge575
0798
1.023
i.248
1ets75

1.703
14933
24160
24390
24620

24850
3.081
3.312
3e542
3,773

g

g

~5. 455
T
64429
~64406
6 3TT

64340
—hai%8
LWL S
~6.189
5,126

=64 0587
~S. %81
~5.%00
~5.513
D, T20

—5eb22
-5,519
-5.%10
~5.296
-5,178

~5,054
44926
4,792
4655
~4a512

~4.366
“he21h
~& e 060
-3.901
~3.737

34570
-3.399
-34225
-3.047
~Ze865

“2+880
—24 452
=2,300
~2«10&
~ia%09

-1.739
-la.5g6
1401
~1.093
~Ga 883

-0D4500
~D.2B4
~(4086
Galba
G4375

04597
0e821
1.045
1.271
1.458

14725
Le954
24183
2413
2aba3

2.873
34104
34335
3.566
3.7%96

9

10

~L ko
~5 el
~Gak3]
=6 W07
~& . 3B

e
~6e301
-6.251
~5.1%5
~G4 133

-6+ 064
~5 989
~5.7048
-5.822
-5.730

~5 4632
~5a52%
~b.421
-54308
~54199

~5067
-4 939
-4 406
—~L4aH6HT
-~%a527

4,381
-4, 230
~4.075
~3.917
—~3aT04

~3.587
=3 437
~3e242
~3e065
—2+883

-2 eb99
~2+511
-2.320
-2=326
=1e¥29

~1+729
~1.527
~1.322
~Lally
~04 P00k

~dahTE
~Qa262
~“DeQi4
0+176
0397

Oe619
DeB43
1.G68
1294
1.529

La748
1977
22206
24436
2e668

22896
3al27
34358
BabaY%
3.819%

19

DEG F

100
ilg
12g
139
140

150



. TYPE K THERMOCSOUPLES

TEMPERATURES 1M DEG REFLRENCE JUNCTLION AT 32 DEGREES .

DEG F ] 2 H & 5 & 7 8 k] 10 DEG ¥

¥

THERMOELECTRIC VOLTAGE IM ABSOLUTE MILLIVOLTS

3.842 3.865 3.885 34911 34934 3,957  3.98gQ 4s003 4,026 4.049 z00

4,072 4095 4,118 Galtl 4elb4 49187 44210 44233 4a256 44279 210

44302 4,325 4,348 4,371 4,394 4at17 44439 4462 4y 485 baBOE 220

44531 40854 4uBTT 4,600 4.622 4abih LL668  kaEIL &.TLH 4,737 230

4475G 44782 Yo B0Y 4,828 4aB51 4,873 4.89% 4a919 449472 4.954 246

256G 4464 he9RT 5.010 5403 20585 5+C78 5,101 Sel24 G4 146 5,169 54192 2350
269 Sa1%2 BeZia 54237 54260 SadB2 5.3G5 5,327 5.3%0 543732 3,395 ERTe ] 260
270 54418 B.440 5,463 Sa 435 54508 5.531 5.553 5,578 54598 5.621 5643 213
280 S.643 S.H06 94688 5a7il 5¢733 5,756 5,778 5,801 5.825 5.BkE 5,868 280
2S¢ 3,568 54851 5e913 5,938 5.%58 5580 6,002 64023 &.0a8 64870 $.992 250
3G 6.092 Hal1% 6+137 64160  &.182 &e206 Se227  6.249  6.271 £.2%4%  5.316 380
31 fa316 44338 £.361 52383 4408 Se428 BeBED  £,472 Be4Sh  HJBLT 84539 310
324 54539 g.581 5,583 Bab06  6a628 £.65G 64672 64695 6717 6,738 Lu761 3zp
339 Ea76l 6. T85 65,306 6,828 be850 6.873 B.895 6 9L7 £493%  6.9561 5,984 339
340 62584 TJ 006 7.028 Te050 Ta072 To 04 7.117 0 T.l39 7.161 74183 7,208 340
as¢ T.205 Te228 7.250 Te2T2 74294 7.316 T.338  T.361 74383 Te&05 T,427 350
3860 Tak27 T htS 7.473 Teh9s TaS16 74538 7.560  7.582 Tabos Tab27T 1,649 EEY
370 Ta 649 Te671 74693 74715 74737 74760 T.T782 7,804 Teli2é 74848 7,870 atg
380 787G T893 74935 74937 74959 J.981 8.003  8.026  8.048 B.070  B.092 38n
350 8,092 B.lle Bal37 84159 8,181 84203 8,225  B.248  8.270 8,292 Badly 395
£G6 Ba3l4  Be33p 8,359 4.381 Bak03 gat25 8,448  B.470  B.49% 8.514 8,537 404
410 8,537 8.55%9 8,561 84603 Bsé26 B.648 B.6T0  B.692 8715 8,727 B. 759 410
420 B,75%  g.782 8.804  B.826 8,849 8.871 8,863 8,91s 4,938 84960 B,983 429
430 8,983 94005 .27 34050 S.072 94094 9,117 9.139 9,161 94184 9,206 435
Lac 9,206 Fa229 9e251 9.273  9.29& 9,318 F.34L 9,363 9,385 Fa408 94430 440
450 9,430 9,453 FuATE  Y,498 9,520 $e543 9565 9.5BB %8106 Y633 G.655 450
460 94,655 9,678 2TOO  F.723 9,745 9768 9790 9.813 9.835 2.858  Y.550 460
470 D.BBG 9903 Fe9Z6  Ge94E  9.971 94993 10,016 10038 10.061 104084 16,106 479
480 C.106 104129 104151 104174 164197 10,219 10.247 10,265 104287 102310 10.333 489
455 10333 104355 104378 104401 104423 10,446 10,469 104491 104514 10,537 10+560 49g
300 10,566 104382 104685 184628 104650 104673 10.696 10.719 10.741 1CG.764 10,787 500
ER 10.787 104810 1048353 10.855 10.878 10.901 10,024 10.947 10,969 104992 1i.015 519
520 P1.01% 114036 11.061 11,083 114106 114129 11,152 11,175 11.198 11.221 11.243 520
530 Lle283 314266 11.28% 11,312 214335  L1.358 11,381 1L.408 11.426 1l.44% Yi.a72 555"
547 11,472 114495 114518 31,541 11,564 11,587 11,610 11.623 114656 1l.67% 1l.702 540
550 11,702 114725 1i.748 11,770 14793 114816 11,839 114862 11.885 11.908 11.93] 550
560 L9231 11,954 11977 12,060 124023 12,046 12,069 124092 12.115 12.138 12.361 S&f
57¢ 12,162 124184 12,207 124230 12.2%4 12,277 12,300 124323 12,346 124369 17,392 570
586 12,352 124415 124438 12,461 124%0& 12,507 12,530 124553 124576 124599 17,524 EER]
390 12,623 124646 124669 12,692 124715 12.738 12.761 12.784 124807 12.831  1Z,8%4 596
&Q0 L2854 12,877 12.900 12,923 124946 12.969 12,992 13.016 13,639 13,082 13.08% &£460
610 134085 13,1068 13,131 13,1564 , 134178 13,201 13.226 134247 13270 134293 13.317 610
L20 134317 134345 ¢ 13,386 13,80% 13,433 13,456 13¢479 134502 13.525 134549 L20¢
630 13,549 13,572 134616 134641 13,665 13,688 13.711 13.734 13,757 13.781 636
a4s 130781 134804 13,827 13.B%90 12,874 13.897 13,920 13.943 124967 13.990C  14.013 (2]
£50 162012 144036 144060 14,082 1443106 14129 144253 144176 144199 144222 1he246 450
560 18,246 16,268 ° 14,292 144316 144339 16,362 142385 18.409 144432 14455 14,479 660
&£T70 LTS 14,502 14,525 14,548 14,572 14,595 15,638 14,842 164665 14,688 164712 &7¢
680 144712 14,735 14,758 14,782 144805 14,828 18,850 14.B75 14,898 16,922 14,945 680
690 14e945  144968° 144992 154019 15.028 15,062 15,085 15,108 15,132 154155 15.178 68%g
790 154178 154202 154225 15,248 15,272 194295 15,318 15,342 154365 S.389 i5.412 700
710 15,412 159,435 19,559 15,482 15,50% 15.52% 15,552 154578 1548599 154622 154648 710
iz2a 10.646 16,669 15.692 15,716 15,73% 15,763 15,786 15.810 154833 15.854 15,880 120
730 L8.BBG 15,902 15.927 15,958 15,974 15,997 164020 164044 162067 164091 16.114 129
T40 164114 164138 164161 16,184 164208 164231 16,258 16,278 164302 164325 16,349 740
750 164349 164372 164395 164419 lée%42 Lo.465 164659 164513 164536 164560 164583 750
740 164583 164607 164630 164655 1064677 164700 16,754 16.747 164771 164794 164518 760
770 164818 1564841 164855 164888 164917 36.935 16.95¢ 16.982 17.006 17.029 17,053 170
780 174083 17,076 174100 17,123 174347 174170 17,194 17.217 17241 17.264 17.288 780
796 17.288  17.311 17,335 17,358 17,382 17.406 17,429 17,453 17.476 17,500 17.523 794
8OO 17,523 17,547 17,570 17.594 174617 17.643% 17.666 17.688 17711 17.73% 17.75% a¢0

Blo 17.75%  1T74V82 17,806 174829 17,853 17T.876 174900 374923 174947 17.971 174994 a1
820 17,924 18,018 18,041 18,065 18,088 18,112 18,136 8,159 18,183 18,206 18,230 820
B30 184230 18,253 184277 18,301 184324 184348 18,371 184395 184418 184442 18466 830
BAG  1B.4G66 184489 18,513 184536 184560 184584 18,607 184631 18.654 1B.6T8 18,702 B4g
DEG F g 1 2 3 4 5 & 7 8 9 10 BEG F

# CONVERTED FROM DEGREES CTIIPTS 1968).




TEMPERATURES
DES F G
as5¢ 18,702
860 18,938
870 19274
880 17,410
8%0 19.646
P00 19.883
gig 20120
920 204,358
930 204593
G40 20.830
950 21066
P60 2L.303
370 214540
980 21,777
990 224034
12000 224251
1+0L0 22.488
1,020 22.125
14030 224961
14040 234198
1:050 23.435
1r0&0 23,672
14370 23,908
1.080 24, 145
13090 24,382
1v100 244618
1s110 24,854
1,120 25,091
1:130 25,327
Iylag 25,563
12150 25,799
islb0 26,034
L+170 264270
1,180 264,505
1190 264740
1,200 26975
1s210 27210
1,220 27,445
1230 27.679
1+240 27,914
11250 28a.148
13260 28,382
1276 28.615
1,280 284849
1s290 29.082
14300 294315
14310 29,547
13320 29,780
14330 30,012
La340 304204
1s35¢ 304475
I+360 30.706
1+370 30.937
1+380 314168
13390 31.399
PR 31,629
L4510 31.859
11420 32.088
1,430 32.317
12440 32.548
DEG F a

* CONVERTED FROM DEG

IN DEGREES F.#

1

18.723
184961
19,197
194434
13,670

19.907
204143
204380
2G.618
204853

21.090
Z1.327
214564
214801
22.035

22.274
22,511
22,748
22,9485
23.22:2

234459
234695
23.937
2441469
24 4 405

FLEL Y
24,878
25.114
254350
25.586

254822
26.058
264293
264529
264784

2654999
274234
274468
2T.703
274337

284171
28,405
284639
ZBa.BTZ
29.10%

29338
294570
29,803
30,035
30267

304498
304730
304961
31.191
31,422

3i.652
31.882
32+111
324340
32569

1

2

TYPE K THERMOCOUPLES

3

4

El

&

THERMOELECTRIC WOLTAGE IN ASSOLUTE

18745
18.9485
19,221
19.457
19,694

1924930
204167
20.403
204640
204877

21la114
214351
Z1.587
21.824
22.061

22.298
224535
22.772
23.009
234246

23,482
23.739
23.956
244192
24,429

2hab65
Z4a902
254138
254374
2610

Z5.846
26,081
264317
26,552
264787

274922
274257
274492
27.726
27561

28,155
284428
284462
28,898
29,128

294361
29,594
£9.828
304058
30.29¢

30.521
30.753
30.984

1.23%4
21445

314675
314905
324134
324363
32.592

2
REES CLIPTS

18,772
19.008
194245
194481
19.717

19,954
204130
20427
204664
Z2g.%01

21.137
21la374
21611
21,848
224085

224322
224559
224796
Z3.032
234269

234508
23743
234979
2haZ216
Z4ety53

244689
264925
254161
254397
254633

25,869
2balnh
26,4340
264576
264811

274045
274281
27.515
27.750
Z2Ta984

28,218
28,457
284585
284919
294152

294384
294617
29849
304061
30,313

204545
304776
31.007
31,237
31,468

314698
314927
324157
324388
326615

3
1968).

184798
13.032
19.268
19,505
194741

19.978
EGa2la
20a451
20,688
2045924

21.161
214358
21835
214872
224109

224346
224582
22.819
23,058
234293

234530
23.768
244003
244240
ZhyuTh

244713
242949
254185
254421
2540657

254893
264128
Z6a364
264599
2628346

27.069
274304
274539
274773
28,407

28.24])
28.475
284709
284942
294175

ZFe 408
29 ¢ 64
29.872
306104
3043386

3a56E
30a799
31036
31.260
Alat9l

3l.721
31a950
37.180
32.49%
32.638

184820
190566
19,292
19.528
19.765

20.001
20.238
L0670
204711
204948

Zl.18%
21e422
21,559
21.895
224132

2243569
22,606
22,843
Z3.080
234317

23.553
23.790
24,027
2h4263
24,500

2h4eT36
24.972
25,209
25,445
254681

25.916
264152
26.387
264623
Z&.B58

274093
27,328
27.542
27,797
28,031

282265
i8.498
28,732
28,965
29,198

294431
294663
25,896
3C.128
304359

Q591
30.5822
314053
31.283
Ji.514

31.744
314973
32,203
320432
324661

26

i8.8643
19.379
19,316
19.552
19,788

20.025
20a281
20,498
20,735
2G.972

2l.208
21,445
214687
21,919
22,154

22,393
224630
22,867
23,104
23,340

23,577
23.814
24,050
24,247
24,523

24,7580
24,996
25,232
23,468
25,704

25,540
6,176
26,411
284646
264881

274116
274353
27,586
27,820
28,054

28,288
28,522
284755
28,988
29.271

294454
29,687
29,919
304151
3¢.383

30,014
30.845
31,076
3ie3g8
3la537

31,787
31.996
32,228
32,454
32,683

REFERENCE JUNCTION AT 3z DEGREES T

T

8

MILLIVOLTS

18.867
19.1032
19,339
194576
19.812

204049
F0.285
2045922
204759
20.995

2i.232
21.46%
21.706
21,963
22.180

22a417
2654
22,850
2343127
23,364

23.501
Z23.837
24,074
244313
244547

244 TH3
23,020
254256
254497
25.728

25,964

6el5Y
264435
26670
26+9035

27 4140
274375
LT 4005
274843
ZB.078

284311
284 D45
284713
29,012
294245

294477
29.71g
294947
3CelTh
3044006

304637
30.368
31.0%9
31.329
314560

314790
3Z.019
32,249
3dL4T8
32.706

1B+B90
19,127
19,363
15,593
19.EB36

204072
204309
23. 545
i0e782
21019

214256
214493
2730
21566
22.20%

224049
224877
2Za914
274151
23,388

234624
234861
24098
244334
24571

244807
25,043
25279
254515
254751

25,987
264223
264458
264693
264928

274163
214398
274833
27.867
284101

284335
28.569
ZBeBOZ
294035
29,268

29.501
294733
294965
304197
304429

3045660
304891
31322
31.353
31.583

31.813
3Z.042
32.272
32.501
32.72%

il

184914
19,1580
19,386
19.623
19.859

204 0%6
204332
2Ge565
20.86C8
214043

214280
21.516
214753
21,990
L2427

22 .ty
Z2.701
224938
234175
23.411

23,648
234885
244,121
244358
204594

244831
25,067
254303
25,539
25,775

2640341
26a248
264482
264717
264952

274187
274422
272656
274890
284324

2843548
28.592
2BaB25
23,058
234291

29524
29,756
299G
384220
30452

3oL 683
304918
314145
314376
314606

314838
324063
32,294
324323
32.7152

10

18,938
19,174
1%.410
19.648
19,883

20120
20.358
204593
20« 830
Z1.066

214303
214540
21777
224014
Z2.251

2Z.484
224725
224961
234198
234435

234672
234508
284145
24382
244818

2h BS54
25,091
25.327
254563
Z5.79%9

Z6aD34
26270
264505
264740
264975

274210
27 o 445
2748679
27,914
28, 14y

28,382
284615
284849
29,082
294315

294547
294780
304012
ELEYEE
30475

3Ca 706
30,937
31.1aE
314399
31l.8629

314859
32.088
324317
3245456
324775

DEG F

850
Be0
870
s8¢
890

990
Slg
920
P30
R

950
960
H70
FED
990

1000
11010
1020
1030
11040

G50
14060
1s070
15080
1390

L+18g
Irlic
isl20
Isl3p
Lal4G

14150
Iyleg
I117g
3s180
1190

14200
hdin
14220
14230
rZsa

1:250
L2060
Iy27g0
1s28¢
1s2%0

14300
1+3le
14320
1+330
1s34g

1350
1360
1:37g
1+380
14396

13430
lytigy
1s42g
1430
ERELD]

DEG #



TYPE K THERMOCOUPLES
TEMPERATURES Th DEGREES Fa.#

DEG F Q 1 2 3 4 5

&

REFERENCE JUNCTIGON AT 32 DEGREES Fa

7

8

THEARMQELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1450 324775 32,798 3Z.821 324843 3Z.Bpé  37.889
1,460 33,003 33,026  33.049 33,072 33,094 33,117
1470 33,231 330254 32.277 334300 33,322 33,345
12480 33,459 33,482 323.504  33.527 33,550 33,573
lsa90 33,686 33,709 33.732 33,754 33.717  23.830

1+590 33,913 33,936 334559 33,981 34,006 34,027
1.510 34,160 34,163 344185 34,208 34,231 34,253
11520 34,366 34.389 34,412 34,434 34,457 344480
1,530 34,593 34,615 34.638 34,560 34,683 34,705
13940 34,818 344841 34,863 34,866 34,909 34,931

19550 35,044 35,066 35,089 35,111 35.134 35,156
Lyne0 35,269 35,291 25,314 35,336 35,359 35,381
1570 35,4694 35516 35,539 35,581 35.583 35,606
14589 35.718 25.741 35,763  235.78% 35.808 35,830
14590 35,942 35.965  35.987 36,009 36,032 364054

12650 364166 364188 364211 364233 364256 35.278
1,610 364390 364412 36.434 364457 36,479 364501
14620 364613 364635 364657 364680 36,702 36,724
1630 364836 364858 364880 364907 364925 364947
1,640 374058 374080 37,103 37,12% 37,347 37.189

14650 37,280 37.303  37.325 3Te347 37,389 3T7.391
1,660 374502 374524 374547 374569 37,591 37.613
1670 3TeTak 37.74é 37.768 374790 37.,8l2 37.834
1680 37.949 374967 374985 384011 28.033  38.055
11650 38,166 38.188 38.210 38,232 2B.254 38.276

170G 38,387 384409 38,431 334453 38,475 38.497
is¥10C 38,607 38,629 28,631 384673 328,6%5 38,717
LW 726 38.B27 38.849 3B.B7L 38.893 38,915 385.937
15730 A9.006 39,068 39,000 3%.112 29.134 3%.156
137440 3%.266 39.28B 39.310 394331 39,353 39,375

1,750 3%.485  39.507 39.529  39.550 394572 39.59&
12760 39,703 39,725 39.747 39,769 39,761 39.813
1779 39,922 39,944 39.965  39.987 40.009 40,031
1,789 4Gala0 50.162 404183 40.Z05 404227 404249
1:790 40u358 404379 404401 404423 404445 40,466

1,800 404575 404597 504519 404640 40662 40.684
14810 40,792 404814 404836 40,857 40.8T9 40.901
1,820 61,009 41,031 41,052 41,074 41.096 414117
14B3C 414225 410247 41.76Y 41.29C 41.312  41.354
13840 4leff2  H1.5463 414485 41,506 41,528 41.5%0

1,850 4314657 414679 41,701 41,722 &l.744 41,765
18860 41,BT3 41,895 4l.916 41938 41,959 41,981
1s870 42,088 42,110 424131 42,153 424174 4£2.196
1880 424303 42,325 42.346 424367 GZ.3B9 47,410
1.8%0 42.558 42,539 42,560 42,587 52,603 42.623

14980 A2.T32 42,783 82,775 42,796 42,817 42,839
14330 424946 42,967 42.989 43,010 43,031 43,053
1,520 430158 4AL181 43,202 43,4223 434245 43,266
L+930 634373 463,394 43,815 43,436 434458 43 479
L1346 43585 43,607 43,628 43,649 43.6T7) 43,692

1,95¢ 43,798 43,819 43,841 43,862 43,883 43,904
1,960 444010 44,9033 444053 44.0T4 44,095 H4.11é
1970 4454222 46,243 46,265  4h 4286 44,307 44,328
1580 GhalBh G4 455 L5.4TE 44,497 44,518 444539
1990 44,545 L4.b56 440687 444708 444729 44.750

22000 44,856 B4LBTT 44,898 44,919 64,940 44,961
2010 452066 454087 45,308 45,129 45,150 4&5.171
24020 &54276 45,297 45.318 2e339 48,360 45,38]
25030 45,486 45,507  45.528 45,549 45,570 £.391
22049 454695 45.T16 45,737 45,738 k5,779 45,800

24059 45,904 45,925 45,946  45.967 45.9BB  46.009
23060 464113 464134 LB 155 46,176 484198 48,217
22070 464321 464342 464353 464384 454404 46,425
24080 46529 444850 A6 eSTl 464591 464612 45.633
2+05G 464737 664757 464778 66799 464819 464840

DEG F o 3
¥ CONVERTED FROM DEGREES CUIFTS 19687.
27

32,912
33,140
33,368
33,595
33,823

34,049
34,276
344502
34,728
34,954

35.179
35,404
35.628
35,853
36.077

364300
364524
36,746
36.969
37,191

37,513
37,615
37.857
38.G78
38,298

38,519
38,739
38,959
39,178
394397

39,616
39,835
40,053
40,271
40,438

48.705
40,922
41,139
414355
41,871

43.787
42.002
42,217
42,432
4Zab4b

42,560
43,074
43,287
43,5060
63,713

43,925
44,137
44,349
45,566
44771

54,982
45,192
45,402
45,512
45,521

46,030
46,238
46,446
46 654
46,861

372,935
33,163
33,391
33.618
33.845

34,072
34,299
342525
344751
ELRNE )

35.201
35.426
3545851
35.87%
364099

36.323
364546
364789
364991
37,214

37.436
374657
37.879
384100
38,320

38,541
38.76]
38,981
39,268
39,419

3%.638
319,856
40075
404292
404510

#0727
40944
G1lal6]
4La377
4Le593

41,808
424024
424239
424453
422668

42,887
43,095
434309
43,522
43,734

43 e FuT
44,159
44,370
44582
44,782

45,003
45.213
454423
454633
45,842

4E,05]
464259
LGa0T
4640674
464881

32,958
334186
334413
334641
33.868

34,099
34.321
34e5a?
344773
34,999

35,224
354449
354673
35,897
364121

364345
364548
364791
37«01
374236

3Teus8
37.87%
374901
35.122
384342

384563
384783
39,002
394222
39kl

39,660
39.878
404096
40314
40e532

402 THS
40,966
5lel82
414398
4labla

41,830
420045
424260
424475
424689

424903
452,117
43+330
434543
434756

434558
444180
44,391
444603
44.81%

45,024
45,234
45,445
454655
454863

464071
46280
46488
464695
464902

G

32.980
32.208
33.436
33.664
33,891

34,117
Bihg 3hedy
344570
34,796
35,021

35,244
35.47)
35,696
35,920
A4 bieh

364367
36.590
36813
37.036
37.258

374480
37.702
37.923
3B. 144
3d.3b4

38,585
38.805
39,024
39,244
39.463

39.682
394500
4040118
40,336
404553

40770
40,987
BIa204
4Lefd(
41636

41.801
424067
424282
424496
42.719

A2 924
43538
43,351
43.564
43,777

43,989
444201
44413
b b20
454 835

454045
454455
454465
45,675
45,884

40.0%2
464200
46,508
464716
454923

10

33.003
33.231
334459
33.686
33,913

34,140
3% 365
344593
34,818
35.04%

35,.26%
354494
35,718
35.942
364166

36.390
364513
364836
37.058
37.280

37.502
47,724
374945
3Ba166
38.387

38.607
38,827
39.046
39.266
394485

3%9.703
3%.922
404 140
40.358
404575

40,192
414009
41,225
41,442
414657

41,873
£2.088
424303
424518
424732

42 .946
434159
434373
434585
43,7598

44,010
&k, 222
4h 434
4h a6l
44,855

45066
454276
454486
454695
450904

464113
464321
46529
464737
468944

10

bEG F

11450
1a4b0
L4790
lsa8p
14450

13500
1:510
11520
13530
19560

19550
14560
13570
Ly58g
14350

14680
13610
1829
19630
1540

ir65Q
1660
14670
1.+08Q
1650

1r700
1s7L0
14729
11730
Ly Thg

HNED]
1,750
1y 770
131780
1s7%0

1+800
1.810
1s820
1,830
14840

La850
19860
131870
1888
1.8%g

1900
12910
12920
14930
14540

1,950
119260
Ly979
12980
14990

22000
25016
2020
21030
23040

2030
24060
2+070
22080
Z+090

DEG F



TEMPERATURES IN DEGREFS F.»

BEG F 0 1 7

FHERMOELECTHIC

22100 GbeFlhbh  4H.G54 46,9855
25110 ATel50 474171 47,191
2vi20 472356 HTLBTT 47.39%
22130 4Ta562 47,583 £0%
2140 47767 47,788 47.808

25150 ST.973  &7,9%3 48,013
2160 484177 48,1357 4B,21s
24175 484381 48,401 aB.422
24180 484584 GB.EUS 48,825
Zsi%0 48,787 48,808 48.828

&+200 48,990 49,010 49,031
Zr210 454192 49,212 49,7313
21220 49,354 s9,404 45,434
24230 49,595 4.6 1E 49,535

23240 49.795 49,816 49,834
22250 49,996 50,016 50,036
21260 SCL1%6 BQ.216 30,336
24270 504395 50,415 55,435
Zs2EBO 50,294 30,614 50,533
29290 5U.798 50,512 50,837

24300 504990 53,009 51,02%
25310 51,187 51,207 5i.226
22380 514384 51.403 51,423
29330 51.580 51.459% 31,839
2340 Bl.T76 51,795 53,8154

£2350 51.971 51.9%0 52.0l0
24345 524165 52,185
2y370 52,360 52,379
24280 52,553 972,573
24390 SReTHT 52.T66 57,733

23400 D52.%39  532.95%  52,%7s
2a8l0 530132 53,151 53,170
2y4Z0 334326 534343 53,357
29430 534515 53,530 53,453
EFEYT ) 53.706 53,725 534,744

2v45G 534897 53,%16 53.93%
2460 544087 54,1086 54,125
24470 540277 54,296 Bk, 315
FEEY-h FhA6E 54,488 S4,.504
25490 Sheb36 544675 54,594

2,800 54845

DEG o i 2
* CONVERTED FROM DEGREES C{IPTS

3

474006
674212
BTewlE
4Tebh2k
“Te829

484034
4847235
LYY
4B 645
GELBul

4% et
45,253
b eahy
47 eh5E
59,856

500546
50.256
50,455
504653
504851

51eGa9
SleZbe
DLleb4s
514639
2183y

SZa02%
BZa220
52418
524611
524605

5Z2.997
524189
534383
34072
53762

534954
S54alas
5504340
54,523
Ba,TEz

3
196871

a

T 026
472233
4T ad3%
4T el dy
T BaY

4B 4054
484258
4B es6E
LBeBOH
45869

454071
45,273
90674
Y467
492876

504076
S0.2Ta
504475
SU6T3
20,871

5l.0Ge9
5il.266
Sleté?
514858
51a854

524089
SZe283
52e637

53016
534209
534400
53,592
53.782

53,973
584163
544353
Shabuz
She734

VOLTAGE 1IN

47,047
474253
41,454
47,665

4T BTG

48,075
482279
48,483
48,686
4B.859

45,091
59,293
45 kG5
494655
L4G.895

5G.096
50a296
SGelGi
SGab%3
B0.EST

51.9e8
31.283
3l.452
S1.678
5i.BT3

524068
S2.263
524457
524650
524843

53.80}1

53.992
54.182
Sa .72
S4.upl
Ga.750

28

TYPE K THERMOCOUPLES

&1 BBG
47,888
4748530

48,595
L8,.299
48

52,068
SE.2A2
52,478
L2.06%
524862

53,821

54,011
Shaznl
54,391
Db, BED
4,789

48.
a5,
G827
48a929

A s

[KErger

S
<o
Py

e
&

53,074
53,266

GE.5598
034649
53 .840

B4 o 030
S4a220
54,410
54,559
54788

4710
aie315
47,521
sTa72b
G7.e%3)
%“Bal36

484340
4 aSak

50.355
E0.55q
SGe 757
504350

524127
524321
52.51%
S52. 70
B2av0l

534093
3,285
EENTY ¥
53.666
53.65Y

544 Gay
544239
540529
54.a18
55.807

UL T L

k1

w7130
@Te336
474347
HGlaTaT
474952

484150
ala3E0
blg b
4B TEHT
GE.970

She5Ta
BULTT2
53.870

Lalby
Ladoy
e300
1
4

[ERERC T

«The
-

w

524146
52340
52.
52.727
524920

534113
534304
B3.4%8
S3.087
GE.878

54 w066
544458
ShabhT
54,637
54,826

AT

32 TEGREES Fa

10

474150
A7a85
474362
e Te7
G7a972

Ah.177
484381
SBa5E84
aB.787
4EBe 550

459, 1GE

S14971

54165
524360
52.593
EFPN
52,939

53,132
53,324
Gh.5915
53.706
EERY:- RN

e

54,087
4277
R
EERY-3-1:3
54845

14
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s
e
<
2
i
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TEMPERATURES 1IN

DEG F

20

9

40

39
3]
0
84
70

100
110

139
140

150
180
170
ig0
i1+

200
210
229
230
240

25¢
260
210
284
290

300

350
5ég
570
SEG
3590

DEG F

o

-G.210

~(te 188
—0.16%
“Caif&l
~Geila
“~0.069

~D+08F
~Gal63
-0. G35
=0.006
Ja024

GaD54
T.088
D.i18
Gal50
0.186

Ga218
0s253
De 289
G4326
0,363

G400
Oa435
D478
G.317

0,557

Da298
G639
G081
Da723
GaT6é

0.809
De852
04837
0,941
0,788

l.032
1,077
Lo174
1a170
1,217

1,285
1,313
143861
1,409
1.458

1.508
1,557
1,607
1,637
Y. T08

1.758
1,810
1.861
l.913
1,964

2.017
24069
SFei22
2,175
2.228

2,282
2,335
2,389
Zeih3
2098

q

1
* CONVERTED FROM DEGRE

DEGEEES Fa%

1

“0.212

=0+190
~0s 167
~Oela3d
-0s.118
~TeN92

~0.087
—~¢u 060
~0+032
“0«003
D027

G057
04089
0aiZl
O+184
d.184

D222
0a257
0.293
Ga329
Q306

Ce&04
Dubhd
Ds487
Q4521
Q561

0602
D+643
[-1-1]
0727
G770

0813
4857
U991
Du 946
0.991

1.036
1,082
L.128
14175
le222

le270
1.318
1368
lagla
1.463

1.512
1eB62
labl2
lasé2
1.713

1+764
14815
1,886
l.318
14970

2,022
24074
Zel27
24180
24233

24287
Za341
24395
2e&tg
2503

2

FTHERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

3

—0+214 =~0.216
=0.192 04194
~0+1869 ~g.177
“Ca 165 w01, 148
“0+I2F ~g0e123
~0+895  -0.027
~0.08& -0.082
~04057  ~D.056
-0+029 ~Q.026
0.500 Cu0n3
G030 04033
Ua060 De064
U092 Q095
0+124  @4127
Sel57 Se181
0191 Delgn
Ga225  .229
04251 Ce264
0.296 4300
Ge333 0+337
G370 O3 74
Q2408 4432
PP EY Gatthg
0.488 0,489
0+525 0529
D565 Bab6%
04506 0.510
Da 647 D+651
E.68% 5,593
Da731 0736
CeTTE Q.78
GaB17 D822
4861 OeB86
0e905 Ga9l0
0,958 0,955
0,995 Le00G
1.041 LaD45
1.087 lap9l
1s132 1v138
1+180 1s18s
1227 1e232
1.274 1.279
1.322 14327
4371 1,375
L] 1424
14468 tet73
1,517 leB27
1.367 14572
1e617 1,622
1e867 Te&72
1.718 1a723
1.76% 1,774
1.82¢ 1,825
1.871 1,874
14925 La928
1.978 1.980
24027 22032
24087 24085
24132 241348
2.186 7,191
2239 22244
2.292 2e298
243486 2s+351
2500 2405
24436 2,480
2,50% 2.534
s 3
£S5 C{iPTs
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4

~0.218

~0e197
~Cs174
04150
~0.126
~0+ 100

~0a079
~0.0581
~0.023
S40086
Te036

040867
Ga098
0133
Delb4
Ja.1%8

Da232
De268
Q34
Da340
04378

CGattls
X
Gau93
U533
0.573

Dubis
Geb56
L4697
Da740
Ca783

QeB26
G870
U914
0,953
Leg04

14050
l.098
Talk2
1a189
14234

la284
14332
12380
le&i29
la4478

1a527
1,877
las27
lu&77
1.728

1.779
1.830
l.882
1a933
1.985

2,038
2,090
243432
22196
24269

2+303
24387
Zab1l
2.46%
24520

5
19681,

29

5

~{ia220

-~0«199
~Ga176
~0el53
=128
~0-103

=0.076
~0+049
—0aGR0
G.009
De039

0.070
O.191
Galls
0s167
0201

0.236
De271
04307
Oa 344
Oa381

Qad i
Ou458
D.487
0337
D577

Gabl8
Oeb80
Ga702
DeTak
G.787

G830
Tel874
0919
04964
1.009

1a054
1a101
1,147
laiga
Ta24l

1.289
1,337
1,385
1eb34
1483

LeB532
1.582
1.632
1,682
Ta733

ls7B4
1,835
1.887
1.938
1:991

24043
24595
241438
2.201
2+255

24308
24362
24418
2edT]
24525

5

&

~0.222

—G.201
~04179
~Da 155
~0.131
~0.105

«~0.073
~0.048
-0.017
0,012
0.042

0.073
J.1g5
G.L137
0.171
Cadps

24239%
G.2758
0.311
0,348
0.385

Dvaz3
0,462
0.561
8,541
T 581

Cab22
D.b664
D2.706
SN Y]
D.791

0,835
G.879
G923
0,968
l.013

1,059
14108
o152
l.lgg
1,246

l.29s
1.382
1u390
l.a3g
i.488

L.337
L.587
1,637
1.687
1.758

1e789
1,840
o832
1aQus
1,998

Zo048
Z.101
22154
2,207
2,260

2,314
2,368
Y Y
2ohTe
2,531

&
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7

0224

~Q.202
~0.18}
~Q158
~0a133
~0+108

~3e (71
~Qalis3
~3a015
0.+015
0.045%5

Ge076
0.108
Calk]
0+174
G208

Oe263
0.278
D.315
0.35]
Ga38%

Can27
{468
0+303
04545
D.588

Ca627
0.668
0,710
5,753
0.796

G+839
0,383
C.928
0.973
l.018

1.064
ls1lo
1+156
14203
1.251

1298
1a348
14395
1akdd
L.493

1.542
1,592
l.642
1l.692
La743

14794
1.845
1.897
1,949
2,001

2053
24108
2a159
Za212
2.268

24319
2,373
24427
2.4
2e538

7

B

—0.226

-G.205
-0.183
~(al6d
~Jal36
~0+110

~3e 058
=0.040
~J.012
0.018
Ca0n8

G079
G311
Qela4
Ca1?7
Ge212

02246
G282
Je3]8B
0.355
0393

Gu431
24470
04509
G549
0.590

Je631
0672
Da714
0uT5T
0+800

T Béha
C.888
8.932
De977
l.gzz2

teg68
lelis
leisl
l.208
l.255

1.303
14351
1400
Lagasg
li458

Ta587
1e597
l.647
1.898
1e748

1a799
1.851
1.902
14954
2006

2,059
24111
Zalb4
2.217
2.27%

24325
24378
2e433
2e487
2541

8

9

~04207
~0.185
-0e«162
-0.4138
-G.113

=0+ 0865
—34037
~0+ 009
0a.021
G.05}

Js.082
Oulle
Celat
Oa181
0+215

G+250
0.286
Ga3z22
Q.359
04397

Oe435
0474
0513
0,553
G594

0635
Q.87
Ga719
BeTbl
Ta804

Ca244
04892
04937
G.982
1.027

1.073
ia.11%9
1.166
1.413
L2800

1.308
1,358
lat05
le453
1.503

1.587
1.682
1a652
1.703
1.753

le8p4
1.856
1.907
1.959
24011

2ulbh
24117
24170
26223
2.276

24330
24384
2.438
24492
2y Du7T

¢

1o

~0.210
~34+1B8
—0+165
—GOal4l
=0s118

~0a083
=0.035
~0.006
Te024
0.354

Ge(B6-

C.lla
U150
D184
0.218

Ge253
Ce28%9
J+3268
0363
G400

Cuu39
6078
Da517
0557
C.598

Qeb39
Ga681
0+723
0v 766
0.809

GuB52
J+897
0941
0.986

- le032

1.077
lel2za
1170
1217
1.265

la3i3
1.361
Les09
1s458
1508

1.557
1.607
14657
IaT08
1.758

l+81c
l.851
1.913
1,964
24017

24069
2,122
2+175
24228
Z.282

24335
2+389
2eh43
22438
24552

Lo

DEG F

~4Q
..30
-20
"i(}

ig
29
30
40

50

To
80
¢

100
ilo
120
136
149

159
180
170
lac
159

206
210
226G
230
249

250
260
270
280
230

300
3lg
320
330
340

35¢
3860
3G
380
3%0

400
4lg
420
430
440

45¢
Leh
876
480
490

500
519
5zg
53
340

550
560
374
590

bEG F




TEMPERATURES IN DEGREES Fa

DEG F

600
610
&20
630
640

650
660
670
689
690

700
Tr0
120
730
740

150
780
710
780
7590

80e
810
B2o
830
840

850
460
470
280
890

900
91iQ
$20
230
940

950
9690
270
985
9¢

1,800
1010
1,020
1,030
14040

1+050
1,060
13670
1,080
1+0%G

1,160
1:110
1120
1:130
HL

121350
116
15570
14380
1,190

1,200

bEG F

Q

24552
24607
ZebB2
2,718
2.773

2,829
2.885
2,941
2,997
3,053

3.110
3,147
3.224
3,281
3,338

3.39¢
3,453
3.51%
3.569
3.627

3.686
3. Thi
3,803
3,862
3,921

3,980
44039
44099
k41538
4uaZ1B

4,278
4,338
44398
4,458
44519

44580
o BAG
4y 101
4,762
4,824

4,885

4,567

5.008
5,070
54132

5,194
5,256
5.31%
5,381
Beffih

54507
5570
5.633
54696
5,759

54823
54886
59950
6014
6078

6.143

]

3
# CONVERTED FROM DEGREES C{IPTS 19683,

1

2.558
2a613
2.6868
2.723
22779

2« B34
2.890
22946
3.002
34059

3.1%6
3.172
3.229
3.287
3244

34401
3etB9
3.517
3,575
3.633

2.692
3,750
3.809
3.568
3.927

Fe986
44045
4108
4albh
hadlh

44284
4a384
4ah 04
4065
4525

54566
4ubt?
44707
4,769
44830

44891
4,953
5014
S.076
54138

54200
54263
5.325
5.388
5450

5#513

" 5.576

3639
Be702
5.T66

54829
5.893
54957
6027
G4 083

60389

2

THERMOELECTRIC VOLTAGE In ABSOLUTE MILLIVOLTS

24563
24618
24673
24729
2aTBs4

2+840
Z.8%6
2.952
3.008
34065

3.123
F.178
3.235
3,292
3.350

Fe407
3.+465
34523
3.581
3,629

3.697
3.75&
3.815
3.874
3,933

3.992
4051
42110
4270
44230

4290
4,350
hatlU
Lalt Tl
4e533%

4,592
4at53
4,714
4,775
44838

4,897
44,959
5.021
5.082
5.l

54207
5,269
54331
5.394
54456

5.519
5.582
5n 645
54709
5.772

S+B35
52899
54963
64027
6,091

54155

2

3

24969
24624
Z+6TY
2734
24790

24845
22301
22957
EFT LY
3s070

3a127
34124
3.24%
3,298
34355

3abi3
FeuTl
3529
3u587
3,643

32703
3762
3.B21
3.879
3.938

3.998
44057
4all
L8176
4a236

40296
4a356
hefilb
hat 77
44537

haBiol
48059
4aT20
4a 781
4a882

44 904
49565
B2
54089
54151

54213
5275
54337
24400
5463

54526
5.58%
Be452
5715
54778

HaB47
54905
52969
5a033
£4098

&al&2
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4

24574
22629
FEY-3-1
Za+740
24795

24851
24907
2.963
2.01%
3076

34133
d.189
34247
3304
Za361

2ak19
Fa476
Fa534
3.592
34651

22709
3,768
3826
Z.885
36964

54004
Ha063
64122
44182
Gedh2

54302
44362
batt22
44483
44543

4e6Q4
hebbs
4e726
40187
44848

42910
44971
5.033
54095
54157

5219
54281
Sad384
5ah06
Sek&9

54532
34595
34658
5e721
5.785

5eB48
5e912
5976
64060
6,104

62168

Fx

5

2.580
24635
2.690
2aT45
2+8G1

2.857
24913
24969
3.025
3.082

3.138
3.195
3,252
3.309
3367

3oh24
3a482
34540
2.5%8
3,657

34715
32774
3.832
3.8%1
3,950

4,009
%4069
E.128
44188
44748

44,308
44368
4ak28
4,489
4 a549

4abld
Aa671
4.732
44793
4,854

AaFLe
LIS RN
5.039
5.101
54163

5,225
5 o288
5.350
Sest3
5.475

S.538
5.601
Sabbh
5.728
5751

5,855
5.918
5982
be04a
64110

6,175

&

2585
2.64G
2.69%
2.751
2.806

2,852
24918
Z.978
2.031
3.087

3,164
3201
3.258
3.315
3,373

3,430
3.488
3.546
3.604
3.5662

3.721
3,779
3.838
3.897
3.9586

%2015
%,075
4al3s
44394
44254

b o314
.34
DL h34
4.495
44555

ha61b
4877
4.738
e 799
4 aB860

4,922
4,984
5a045
Selg7
5169

54233
5.294%
5.356
5.41%
5e482

RS-
S5.647
5,671
5,734
5797

5.861
54925
5,988
6.053
6,117

6,381
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7

2.591
2,646
2.701
2.758
2e817

2.868
2.924
24980
3.0386
3.093

3.15¢0
3.207
3.264
34321
3.378

J.436
Jaa%4
3.552
3.610
3668

3.727
3.785
FaB44
3.903
3.9462

4a021
4a.081
4ald0
4,200
4260

44320
44380
LT L34
42501
4e561

s.622
4683
by Thb
4,805
4,867

4928
4o 990
5.052
5.3113
54175

54238
5.300
5a362
54425
S.488

54551
Sebld
5.677
54 TH0
54804

54867
5a931
SaB95
5.059
b,123

6.388

8

Z.596
22651
24706
TaTh2
Z.818

2.873
24929
2.986
3e042
3.0%9

3.185
3.212
3.269
3327
34384

ERL LY
34500
34558
34b16
3674

34733
34791
34850
34909
32968

Ga327
42087
4allb
44206
44266

44326
44386
[T L)
44507
4567

4e628
4ab89
44750
44811
44873

44934
44996
5,058
5.120
5.182

S5a244
54306
52369
52431
Sa494

Se557
54620
52683
Sa 747
54810

5874
5«37
6a001
60065
62130

HelBh

9

24802
Z.5657
2712
2.787
2a823

2.879
2.935
2.991
3.048
3.104

3161
3.2148
3,275
3.332
3.3%¢

3.448
34505
3.563
3.622
3.680

3.738
3,757
3.856
34915
F.F14

44033
4,093
AedB2
42212
44272

4,332
4,392
4452
L5933
445374

4634
4o 695
4 T56
4.818
44879

44,9%0
5.002
54,064
5.126
5.188

5.250
5.313
5,375
54438
54500

54563
5.626
B %0
5753
5.816

5.880
5o Gl
6,008

6,072

54136

ba2G1

1o

2+607
228662
2.718
24773
24829

2.88%
249410
2.997
3.053
3.110

3167
2.224
3.281
34338
3.3%8

3453
F.51%
34569
3.627
3.686

3784
3.803
3.862
3.921
3.980

bW 339
4399
4ul58
heZlB
5.278

44+338
4e358
4a458
44519
4uBBQ

44 640
w701
LT
4aB2a
4eBHS

4947
5.008
5.070
5132
54194

5256
5.31%
5.38]1
5ahtidy
5.507

Se570

5633
5.6%4
5+759
5,823

5.886
54550
Geih
6.075
Haela3

G207

10

DEG F

&60g
510
620
630
640

650
&85
&70
580
655

700
11g
120
130
40

150
160
g
780
190

800
2lg
820
830
840

830
860
870
880
8%0

00
919
920
930
F40

950
260
970
F80
¥9g

14000
14016
1020
1,030
12040

030
14060
11070
1080
1s0%0

19100
12130
14320
1si20
13140

13359
11)%8
11ty
14188
11190

1200

DEG F




TYPE R THERMOCOUPLES

TEMPERATURES IN DEGREES Fa* RIFERENCE JUNCTION AT 32 DEGREES F.
DEG F g 1 2 3 4 & & 7 ] 9 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1+200 Lal43 Gal49 6a155 54162 62168 6,175 6.181 64188 6194 5a201 62207 1,200
1+210 6,207 6a.213 64220 He226 64233 6.239 b 246 6.252 64259 b.265 b.212 13210
1,220 B 272 t.278 &,4285 64291 64297 Ge304 6.210 §,317 £.323 64330 6.33%6 1220
12230 6,336 £4343 84349 G2 356 64362 62369 64375 6382 4.388 64395 Gak01 1230
12240 64401 £.408 Gadly 64421 &at27 G.434 LR A bab47 Ga553 Gubé0 Eu466 14240

1+250 LPE-T) 5473 54479 &a486 6492 6eba99 G.505 6517 6518 64525 54532 1s250
I:280 64532 He538 6+545 63551 G+558 GaSbd 65.571 64577 62584 54599 &e597 12260
14270 64397 64603 54610 6e616 beb23 5+630 bu636 64643 LYY 237 Seb58 bbb 12270
1,28 6,662 64669 54675 L.682 64689 L.695 6,702 &.708 &.715 6.721 5.728 1sd80
1,296 6.728 64735 GaT5] 6,748 6. T34 6.761 6.787 G174 G+7BL 54787 BuT%4 14290

1s200 b.794 £.800 64807 & B14 64820 6,827 6,833 G840 6. 847 64853 64860 l1s+300
1,310 6,860 6,866 6.873 6« 880 6.886 64893 6,899 6.906 64913 6.91%9 6.928 1ls310
14320 Ha925 &4932 G.%39 &.946 64952 6959 L9686 6,572 64979 6.985 54992 19320
11320 6.952 649099 T.00% Tapyl2 Tel19 7025 T.032 T.G39 T+045 7052 7.059 12330
14340 T.05% Ta065 Tu072 74078 Tal8% 792 TL.098 74108 TeliZ 7.318 Tel2s 133640

12350 7,125 74132 Tal38  7.345  T.152 72158 T.165 Tel72 Tel78  T.1BS 74192 13350
14360 7.192 Te158 74205 TaZ212 74238 Te225 Te232  T.239 74245  7.252 7,259 1,360
137G 7.259% T.265 Te272 74279 7.285 Te292 Ta299  Te305  7.312 TMBl9 7,328 14370
14380 T.324 7,332 Te239 7,346 7,352 Ta359 7.366 74373 7,379 7.386 7,393 11380
1,290 74393 Te399 To406 Tat13 Te420 T.426 T.%23 Tohag ToksT Ta53 Tetrba 153%0

11400 T 460 Teb67 Tt T4 Te4 B0 Fas87 Tet94h 7500 T 507 Tabth Te521 Te5271 1400
1,410 Ta527 Ta534 7541 TaB48 Falha Te561 Te568 T4575 Te582 7.588 T.595 1r4lQ
12420 72595 Te602 Teb0% Ta615 1.622 72629 Tebas Tabh2 Teb49 T 856 Tub63 1a42¢
1430 Tub63 T+670 Tub78 7683 14690 Tub37 T.703 TaTi0 TeT1T Tal2a Ta731 1439
Labig Te1321 Ta137 TaThy Ta781 Ta758 71865 7.771 TsT78 T+ 785 Ta792 TeT99 Tr44Q

1a450 Ta?99 74805 TWB12 Ta819 TuB26 T.833 7.840 T84t Te853 Te860 Te867 1450
131460 To8567 T+874 7880 T.887 T894 7.901 T.908 T+9135 Ta921 T.928 T.935 1460
13470 TW935 Ta942 Tud89 74958 TaD63 Ta96% 7978 74983 1590 T+997 B.004 11470
1,480 8,004 8.0l10 8,017 Be024 84,031 8,038 8.045 8.052 G.p58 B2 065 E.072 1480
1,490 B.072 Bs07Y 8,088 8,093 8sl00 8el07 8.113 84120  8.127 84134 8.141 14450

14500 8.141 Bal4B Ba155 8,162 Bsle8 84175 A.182 2.1a9 Bel96 82203 84210 115900
13510 8.210 84217 8.224 84231 8237 84244 8,251 g.258 84245 B.272 B.279 1510
1520 8.279 da286 8,293 B.300 84306 8.313 8,320 8,327 B.3%4 Ba341 8,348 1520
1,530 8,348 §.355 8.362 84369 54376 8,383 8,390 8,397 Bea03 Batlg B4es17 1520
L5490 Ba017 Bat24 B.431 B.438 Bakah B.452 Fo459 866 80 T3 8480 3,587 14540

1,550 B.887 Bat94 8.501 2.508 84515 Be522 8,529 B8.535 Baeb42 84549 8.556 155G
14560 B.556 B.563 8+570 84577 B.584 Ba591 B.598 Ba605 Bab12 Gubl9 Ba626 Iab%0
I+570 B.626 84633 8.640 Bas&? 84654 A.661 8,568 B.575 8,582 8,689 8.69% 11570
11580 8,6%6 8.703 8.+710 BaT717 8a724 84731 8.738 84745 8.752 8,759 By766 14580
11590 B, 756 E.TT3 B T80 8,787 Ba794 8.801 B.508 2.815 8.822 82829 848384 13590

1s600 8,838 8,842 §.850 8,857 BuB64 8,871 8.87a3 8,885 8.892 5.899 B.907 1600
Is6lo B.907 8,914 8.921 Be928. 8,935 8942 B.949 8.956 B.9863 3.970 5977 1810
13620 B.977 8,984 8,991 Be908 %4005 Fe012 Fu019 F+026 9.033 Fal40 P48 1s820¢
1,630 F.048 F-055 9067 Fe 6% %2076 G083 24090 94097 Fel04 9ellx $+118 14430
13640 9.118 P.125 Gal3d2 Do T40 Faia7 Yalbh 9161 Folbl Fe275 9+182 9.589 1 a640

Ls650 9,189 FulB6 9,203 92210 F.218 F4225 G222 9.23% Fe 246 Pelb3 34260 1650
ls640 Fa260 Fa287 G274 Fe282 F2289 G296 94302 92310 Fe3i7 2.324 9331 19650
32670 F.331 9338 P05 94353 94360 G267 9.3%4 $.381 Fe388 P4395 Feh3 14675
1r£80 G403 Feull Qaaly Quh 24 Feb31 LR 1] F et Fak53 Fe 460 Febtl Pk T4 lrb8g
128690 Y 4TH Guts81 94488 G495 24503 Fe5i0 G517 Fe524 9531 9538 F+546 14690

1,700 ERy-L Se5853 9380 V4567 FuSl4 Fa581 9.589 92596 Ye 603 G510 FaB%7 1700
1,710 F4817 Feblb Fe632 9639 e bbb P+653 S.660 F+668 2.675 9.5682 G689 Ls710
1,720 9,689 F.56%6 P04 9.711 9,718 9.T25 Ya¥32 %740 9uTH7 P T54 FaThl Ir720
1,730 9. 761 Pu758 F.776 F. 783 Y790 TV Fe 804 9.812 Fe819 P.826 9,833 1,730
12740 F.833 ERY: e 9848 F+ 855 F.882 F.869 F.877 S.884 9891 2. 898 506 1elA0

1750 9306 F+913 2.920 FeG27 Fe 934 FeTGZ Fe P45 9.956 9,963 F.971 F 078 Ia750
1s780 94978 F.985 94992 104000 10,007 10.014 10.821 10,029 104036 10.043 10.059 ie760
1770 104050 10.058 104065 10,072 106,079 10.087 10,054 10.10% 104309 10.116 1¢.1323 12770
1780 104123 10.3130 104338 10.185%5 10,15% 100155  10.387  30.374 104181 10.Y8% 104196 l+780
1»7%0 104396 104203 104210 10.218 10,225 109232 104240 10,247 104254 104262 10,269 12750

14800 1040289 104276 ‘104283 104291 10.298 104305 104333 104320 104327 10.335 104342 Is800

DEG F 0 1 2 3 4 5 [ 7 8 3 10 DEG F
* CONVERVED FROM DEGREES CIIPTS 19481.

N



TEMPERATURES IN DEGREES Fa¥

DEG F

1,800
I,8i0
14820
1,830
1,840

1+850
1+860
14870
1,880
1,890

1,900
14910
1,920
14330
1940

1950
1+960
1+970
1s9680
1,990

25000
22010
24029
2,030
25040

25080
21060
24070
21088
2+0%0

24160
210
29120
2,130
23140

29130
2:169
24170
218G
25190

2+200
2+210
21220
74230
2240

24259
24260
2:270

2280,

24290

24300
25310
2320
243230
22340

24350
24360
Z4370
2,380
24390

21400

DEG F

TYPE R THERMQCOUPLES

Q 1 2 3 & b & 7

RMOELECTRIC VOLTAGE IN ABSCLUTE MILLIVOLTS

10,269 1CeZ76 10282 10,291 10.298 10,3065 10.313 10.320
10,382 10.349 10.357 1043646 10,3271 19.37% 10,386 10393
104415 104622 104430 104437 10.444 10.4%2 104459 1044066
104888 104426 10,303 104311 104518 10,525 10.2533 10,540
104562 1045369 104577 10.386 104591 10599 10,606 10.5613

10,636 10.643 10,650 10.658 104665 10.672 104680 10,6487
10.70% 10.717 104724 104731 104739 104746 10,754 104741
10783 10.791 10.798 10,805 104813 10.820 10.8728  10.835
10857 10,865 104872 10.87% 104887 10.8%% 10.9C0Z 10.%09
104531 10.939  10.946  10.95%  i0.961  10.%68 10,976  10.TH3

11,006 13.013 11,021 11.028 114035 11.043  11.650 11.0%8
11.080 11.088 11.095% 1l.102 11.130  131.117 11.125 11.132
114155 14162 11,170 114377 11e184 13,192 11.199 11.207
11.22% 134237 11244 1142952 11.259 L.267 li.Z274 1l.282
110304 114312 114319 114327 131.3%4 11.362 114349 114357

11,379 11.387 11.3946 11a4%0Z 1L4409 (1.617 1l.42& 11,432
Pl.484 1lao62 114469 11.477 lls484 il.499  11.507

1,529 114537 11.544 1148552 11.55%9 La97T4 114582
11505 114612 1145628 114677 L1le633 1i,.650 1ia657
11,680 11,688 114695 11.763 1l1.71C 11,725 11.733

11.7586 114763 L1771 11,778 L11.78& 11.793 1ll.H0: 1l.808
11,821 11.83% I1l.B46 11.854 1l.861 11.B6% 11.877 1l1.884
11,907 114914 114922 11,930 11,937 11.985 11,952 11.960
11,983 11,990 11.998 12.005 12.013 12.621 12,028 12.036
12,059 12,086 12.074 12.081 12,089 12,097 3Z.1n06& 1243112

12,125 124142  1Z.150 124157 124165 32.17% 12.18¢ 12,188
12211 12.218 17.226 17.234 124281 12.24% 12,257 12.26%
12,287 12,295 12.302 12.310 124318 12.325 124333 12.340
12,363 12.371 124379 1243886 124394 12,402 12.409 1Z2.817
12,440 12.447 12,655 124463 124470 124878 12.486 12.493

124516 124524 12,532 12.539 12.5&7 12.355 12,562 12,570
TP,593 174600 12,608 12,616 12,623 12,631 12,639 12,646
12,669 124677 12.685% 12,693 12,700 12.708 12,716 12,723
12,746 124754 12.762 12,769 1ZTTT 12,785 12.792 1Z.E00
12,823 124831 12.838 124846 124854 12.862 12,869 12.877

12,900 12.908 12.915 12,923 12,931 12,938 12.946 12.954
12.977 124985 1Z2.992 134000 2.008 13,016 13,023 13.031
13.054 13,062 13,069 13,677 13.085 13.092 12,100 13.108
33,131 13,139 13.147 134154 13,162 13,170 13,178 30183
13,208 13216 13,224 134232 1734239 13,247 13.25% 13.263

13,286 13,293 13,301 134309 13,317 13.324 12,332 13.340
134363 13,371 13.379 13,386 13.394 13.402 13,459 13,417
134,460 L13e448 13.456 13,464 13,471 13,479 12,48T 13,495
1B.518 134526 13.53% 13,541 13,549 13.357 13,564 3.5672
13,395 13,603 13.611 13,619 13.627 13.634 13,642 13,650

13,673 13.681 13.689 13,696 12,704 13,712 13,720 13.727
134751 12,759 13,766 13,774  12.782 13,790 13,747 13,805
13,828 13,836 13.844 13,852 13.860 13.667 13,875 13.883
L13.906  13.914 130922 13,930 134937 13.945 3,953 13,961
13.984 13,992 14.000 14007 142015 14,023 14.831 14,0239

14,062 144070 14,078 14,085 14.093 14.101 14.109 14,116
15,140 la.148 14,155 14,163 1464371 14.179 14,187, 14.194
14,218 144226 1AJ238 14,261 16,249 144207 14,265 144272
14,296 144304 14311 144319 144377 144335 L4343 144350
16374 144382 34,389 14,397 14,405 34,413 14,421 14<4Z9

14,452 14,460 1laa468 14,47% 14,483 16,491 14,499 14.507
14,530 14,538 14,586 14,55& 14,561 14,569 14.577 14.585
14,608 144616 14,524 144632 14.640 14,647 14,655 14,663
164,586 14.694 14,702 14,710 144718 14,726 14,733 14,741
15,765 14,772 16.780 14,788 14.796 14,804 14,812 14.819

14,843 L4851 14,859 1la4.866 144674 14,882 14,890 14.893

&

uw
o
]

o} 1 2
® CONVERTED FROM DEGREES CUIPTS 19681.

32

&

ie.327
10400
104474
16547
104521

10.69%
10.768
10842
10.917
104991

11.065
Tiakal
1le2lis
11.289
1la364

11.439
11.514
11,590
11.665
11,740

1i.816
1l.892
114968
124043
124119

12.1%6
12.272
124348
124424
122501

12.577
124654
124721
12.808
12.88%

1Z.963
13,039
13.318
13,193
13.270

13,348
T3.423
13.502
13.580
13,658

13.735
13,812
13.891
12,968
14+ 086

4,124
laa202
15280
4a358
14436

14a510
146593
14,671
144749
14,827

14908

9

154335
1G.4g8
1L.481
1G.55%
104528

10.702
104776
16850
10.924
1G.998

11.573
11.147
11.222
114297
11.372

LEeba7
11.522
11.597
11.672
11.748

1l.824
11.89%
114975
12.0G51
12.127

12.203
124279
12.356
12432
12.5899

12.585
174662
124739
12.815
12.892

12,969
12.044
13.123%
13.201
134278

13,355
13.422
13.510
13.588
13.665

13,743
13.821
13,898
13.976
144054

14,132
14.21¢
146,288
144366
Th oy dhh

14,522
144600
4,079
144757
14,835

14.913

10

10342
G415
10686
19562
10634

10, 709
1p. 783
10857
i0.931
Mis008

il.080
1i+158
11.229%
Pla304
11.37%9

1la454
11.52%9
11.655
1L.680
1i.758

11.831
11.507
114983
12,059
1Z+335

1Z.711
12.2487
12.363
12 ediey
12.510

12.592
12.669
124746
124823
12.500

1Z.977
13.054
i3.131
13.208
13.286

13.363
13440
13,518
13.595
13,673

13,751
13,828
134906
13,954
le 062

14,140
144218
Tée2%6
14.374
1852

14530
L4, 608
14.686

l4eTE5
14,843

144921

H)

REFERENCE JUNCTION AT 37 DEGREEDS Fa

DEG F

1+800
1s8i0
12820
LsB30
1840

11850
Lyltg
14870
L4880
1+8%0

Iv500
14910
1s920
12930
1a940

19959
Ls986g
11578
12980
1+990

24300
201G
23520
22030
FRIEY

058
$050
+070
2080
090

(RSN

2s10¢C
2s1l0
24120
214139
2140

156G
$160
170
»18D
+»1%0

BT R RS T

1200
»21G
220
3230
1240

SRR NS VYN

1250
1260
2270
1280
V2B0

ENESRNE RN

24300
EXER
Zs320
2,330
2334Q

24350
21360
22370
24380
22350

24400

BEG F



TEMPE

DEG F

2400
23530
24420
25430
72040

2545
22860
2570
2480
2820

245200
Z2y510
24520
24530
23540

2550
22580
22370
Z+BBD
25590

24600
EY-R ]
22620
21630
21640

ZsH50
2660
2,670
21680
22850

2 TG0
710
2at2n
P 730
s T4l

IYENEN

N

$ 750
»TED
y TG
1780
2720

ES RN

N

+500
s 810
sB20
24830
29840

SRR

2850
ZeB&ED
2+870
2+880
2B

24900
23910
21820
24530
23940

2,950
23960
2,970
239BC
24990

32000

LEG F

TYPE R THERMOCOUPLES

RATURES IN DEGREES Fo*

o 1 2 3 4

THERMOELECTRIC VOLTAGE

16,863 14,851 14,859 14,886 14,874
14,921 14.929 14.937 14,945 14,953
L5.000 15,067 15.015 15,023 15,031
L5078 15,086 1%.0%4 15,101 15.149
15,156 15,164 15,172 15,180 15.188

150235 154242 15.2%0 15,258 19,266
15,313 15,321 15,329 15,337 15,344
15,391 15%.359  1%.407 Te&15 0 15,423
15,470 15,478 15,486 15,593  15,50)
154548 15,556 15,564 19,572 13,580

154627 19,635 15,642 15,650 15.458
15,765 15,713 15,721 15.72% 5737
18,784 15,791 15,.79¢ 24807 184815
15,862 15,870 15.878 15,886 185,893
15,961 18,948 15,9%6 15,964 15,972

16019 16027 164035 164043 16,0650
16,097 16,108 146,113 15,171 164129
16,176 16,2184 1£,197 18199 1é.207
16a@55 164262 164270 164278 16,386
164333 18,341 16,349 18,356 16,364

16,410 36,419 16,427 164435  le,443
L6490 16,098 164505 164513 16,501
16,568 16,576 16,584 16,552 16,599
16,646 16,658 104862 16,670 16,678
162725 16,733 164761 16,748 16,754

16,803 16,811 16,819 16.827 16,835
16,582 16,889 16,897 16,905 16,913
164960 16.B6E 164976 164983 16,991
17.038 17,048 17408546 17,068 17.06%
174116 1T.3124 17,3327 17,140 17,148

174395 17,202 174210 174218 174726
170273 174281 17288 $7.296 17.3G6
17,351 170359 17,367 17,374 17,382
IT.429 17,437 17,4485 17,453 174560
F7.507 17,515 174523 17,531 174538

17585  17.5%3  17.601 174609 17.416
174663 174671 174679 17.687 17.6%94
1T.T4L 1T.TEY 1T7,TRT O 1T.78% 17,772
17,819 17,827 1T.83% 17,842 17.R5D
17,897 17,505 17.9i3 T+920  17.928

17.975  17.983 174550 17,998  18.40G6
18.G53 18,060 1B.068 18,078 16,084
38,130 18,138 18,146 18,154 18,161
18,208 184216 18,223 18,731 1B8.239
18,286 18,292 18,301 18,309 18,317

18,363 38,371 18.379 18.386 18.394
18,041 18,448 18,456 18,484 18472
18,518 18,526 18,533 18.541 18,549
18,595 18,603 18,611 18,619 18,426
168,673 184,680 18.688 1084696 1B.703

18,750 18,738  1BL.T65 16,773 1B.781
16,827 18,83% 18,842 16,857 18,858
184906 1B.912 184919 18,927 18,93%
18,981 18,989 18,996 19,004 19.012
19.058 19,086 19.073 19,081 19,089

19,133 19,142 19.150 19.158 19.16%
19,211 3194219 194227 19,234 19,262
19288  19.296 19,303 19.31F 19.319
19,365 19.372 194380 15,388 19,395
194441 15,445 19,457 19,464 19,472

19,518 19,525 19,533 19,541 19,548

o 1 2z 3 4
¥ CONVERTED FROM DEGRERES CI{IPTS 19488).

5

14.882
144960
15.039
15,117
15195

19+274
15.352
15.431
19,509
15.587

154666
154744
15.823
15.5901
15.988

16.058
164137
164215
16294
164372

164,450
16,529
16,607
16686
16764

16,842
16,921
16.999
17.077
17.15%

174234
1¥.312
17,350
17,468
1785456

174624
17702
17.780
17.858
17.936

18.014
18.091
18,369
184257
18,324

18.402
18+475
18,557
18.635
18,711

18.788
18.86%
18.%43
19.41%9
19.096

19.173
19.250
19,326
19,403
19479

19.558

&

14,650
16,968
15.047
15,125
15,203

15,282
12.36¢C
15,438
18.517
15,595

15,6740
15.782

24831
15.909
15,988

16.066
164145
16,223
16,301
16,380

16,458
16,537
18.615
6,694
16.772

16.850
16,929
iT.007
i7.085
17,163

17,262
17,320
17,398
17.476
17.554

17.5632
17710
17.788
17.866
L1T.904

18.021
18.099
18.177
i€.255
184332

18.410
18.487
18,564
18,642
18,719

18,796
18,873
18,950
19.027
19.104

19,181
19,257
194334
19,411
19,487

19,563

REFERENCE JUNCTIGN AT 32 DEGREES F.

7

I[N ABSOLUTE MILLIVOLTS

14,838
14.976

$.054
15.133
154211

15,289
15368
15,446
154525
15,603

15,682
154760
15.8239
15.917
15,995

16,074
164152
164231
18,309
16.388

16,466
16,545
16,623
16.7C)
164789

164858
16.938
17.01%
174093
17,171

1T.249
17,328
17,408
17.484
174562

17,640
17.718
17,796
17.874
17,951

18.029
18,107
18,185
18,262
18.340

184417
18.495
18,572
1B8.849
18.727

18,504
18,881
18,958
19.035
19«12

19,168
194265
19,342
19,418
194495

194571

8

144908
14984
15,062
15141
194219

154297
154376
154454
15.533
154611

15689
15.768
JN-FY-7.1.1
15.9258
16003

ic.082
164160
184239
16.317
16.39¢

16474
16552
164631
164709
16.788

16.B66
16,944
17022
17.301
174179

17,2587
17.335
174433
17e452
174570

1746458
17.726
Etenga
17.881
174989

18.037
184115
18.192
18,270
184343

18,425
18.502
184580
18,857
184734

18.812
18.889
184966
19.043
194119

19,196
1%9.273
194349
194426
19,502

19.57%

9

14,913
14,992
15.G70
15,148
154227

15305
1he384
15462
154540
15.619

15,697
15,776
154854
154933
164011

16.090
léelbs
164247
16,225
16.4032

16487
L6560
164639
164717
16.79%

16,874
16,9562
17.030
17.10%
17,187

IT4265
174343
17.421
17499
17577

17,655
1T7e733
17.811
17.88%
17.%67

184045
18,123
184,200
la.278
18.355

18.433
18,510
i8.588
18,8665
184742

18.819
18.896
184,973
19,050
194127

19,204
194280
194357
19,434
19.310

Lg.58e

10

14,921
15.000
15.078
15,156
15235

154313
154391
15.470
15.548
154627

15,708
15784
15.862
15,94]
16,019

16,097
Léa176
16,254
le.332
16.411

164490
164568
16.646
16,725
164803

LédBa2
16.960
17,038
17,116
17.19%

1Te273
174351
17.u29
2Ta507
17428%

17.663
17.7a1
17.819
17.897
17.975

184053
184130
18,208
i8.286
18+363

18s84]
18.518
18.595
18,672
1B4759

18.827
18.904
18,981
19.,0%8
194135

19,211
19.788
19+36%
19,441
194518

19594

10

DEG F

2940@
FALY ]
2t dg
2430
2 bty

2450
2r4bp
24470
Zr480
24490

23500
29510
2520
233520
29540

29550
23860
29570
21580
29580

22800
23610
21620
21630
24640

24650
29660
2s870
29580
21650

ZaTO0
Zy719
2s728
2730
24744

23 THo
23760
2770
25780
25750

ZH0Y
ZyBlo
2820
23830
2284

23850
23860
23870
214889
22890

29900
29210
Zy920Q
23930
29940

24950
2+760
24970
29980
22990

32000

DEG F




TEMPE

DEG F

32000
3,010
35020
34030
33040

3,050
34060
34070
3+080
33090

3,100
3110
34120
3,130
34140

24150
34160
34170
318G
34150

34200
32210

DEG F

TYPE R THERMOCOUPLES

RATURES IN DEGREES Fa.*

o 1 2 3 4

5

&

THERMOELECTRIC yOLTAGE IN ARSOGLUTE

19,518 19.525 19,533 19,541 19,548
194594 19.602 19609 19,617 19,624
19,670 19,678 19,685 19,693 19,701
19,746 19,754 19.761 19,769 19,777
194822 19.830 19,837 19.845 19.853

19,898 19,906 19.913 19,921 19.929
19,974 19.982 19,989 19,997 20,004
204050  20.057 204065 20.072 20,080
204125 204132 204140 270,148 20.15%
20.200 204208 204215 204223 20.230

204275 204283 204290 20,297 20.30%
20350 204357 204365 20.372 20.380
20s424 204432 204439 20,446 20,454
20,498  20.506 204513 20,520 20.528
204572 204579 20.587 204594 204401

2045645 204653 204660 20,667 20.675
20,718 20,726 204733 20,740 20.748
Z0.791 20,798 284806 20,813 20,820
20.863  20.870 204878 20.885 Z0.897
204935 204942 204949 204936 20,954

214006 21,013 21.021 21.028 21.035%
214077 214084 21.0%1 21.098 Z1.105

0 % 2 k] 4
* CONVERTED FACM DEGREES CUHIPTS 19681.

194556
194632
19.708
19.784
194860

19+936
20.012
2G.G87
2Ge183
20238

20.312
2023487
20461
204935
20 e609

204582
204755
20.827
204899
204971

214042

19,563
19,640
194716
19,792
19,868

194944
20.019
20.095
20.170
2Ge245

20.320
204394
PAc S
20,543
204616

204689
20.762
20.B34
20.906
20.978

21.049

REFLRENCE JUNCTION AT 32 DEGREES Fa

7

MILLIVOLTS

19.571
19.647
1947213
19.800
194875

19.951
20.027
ég.102
20.178
284253

20.327
20,402
20.a76
ZOHEG
ZG.623

£Q.6%7
20.769
20.842
20,914
20,985

2140586

8

159,579
19.65%
19731
19.807
19.883

194959
Z0.034
204110
Z0.185
204280

204335
20009
204483
20,557
204631

20704
20777
204849
20,921
204992

21.063

9

19.586
194663
19.739
19.815
19.8%1

19.966
204042
20,107
20.193
2De268

20342
204817
204491
204565
204638

20,711
20,784
704455
20,928
20,999

214070

10

19,594
19.670
194746
19.822
194898

19.%74
206050
20.125
204200
20275

20350
20QaR24
20498
204572
2D. 645

204718
20791
204863
2G.935
21006

Z21.077

44

DEG F

39000
301G
3+020
34030
34040

33050
3+0860
3y070
3+080
3:0%0

34100
3,110
3,120
34136
EXP L]

351%0
3s16Q
3170
353580
39190

3200
35210

DEG F




TYPE § THERMOCOUPLES

TEMPERATURES In

REFERENCE JUNCTION AT 22 DEGREES F.
DEG F a 1 2 3 % 5 & ¥ B k4 10 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

750 -0.218  ~0.,220 -04222 -04225 ~0a227 ~0.229 ~0,251 -0.233 -0.236 ~50
TEe S0.1%% -0.197 ~0.199  -0.207  ~0420h 0,206 ~0.209 -0.211 -~g.213 ~p.218 ~0.218 -4g
“30 -0.170 -0.173 ~5.1T5 —Qu178  —0u180 ~0.182 -0.185 —0.187 ~0s190 ~G.192 ~0.l54 -39
D20 ~0.145 -0.148  -0L15C ~0uiB3  —0.155 ~0.158 ~0.160 -0.163 -0.165 -0.168 -0.170 ~-20
“i0 -0.1B9 0,122 ~0.126 v0u127 ~0.129 -0.132  ~0.135 0,137 ~0.140 -0 142  -p.145 ~10

O 70.0%2  0.095 04097 ~04100 ~Gal03 0u106 -0.108 -0 il -Dulls 0,116 -0.119 ¢
O -0.092 0,089 -0.086 ~0.084 ~D04081 ~0.078 -0.075 -0.073 -0.070 ~0.067 -0.064 o
300 -0.084 0,061 -0.058 -04056 ~04053 ~0.050 0,047 -0.0ks —G.041 ~0.098 -0.035 10
20 ~04035  ~0.033 ~G.030 ~04027 =0a0Z6 -0.021 ~0.0l8 -0.015 -0.012 -0.000 -0.086 20
200 =0,006 ~0.003 04,000 04003  0.006 0,009 0.012  0.015  0.016 0 021 04024 30
40 0+024 04027 0,030 $u033 04037 04040 0.043 0,046 0.049  0.052  o.ose 4
50 8.05% 0.058 D062 0065 G.088 Q.071 Qa074 0.077 Q.08 D+084 G087 1]
50 02087 04080 5,093 0.097 0,106 0,103 0.1p6  G.1i0  0.112  Gulle  .119 60
10 0+119 04123 0.126 04129 0.133  0.136  0.139  Q.142  O.146  0.149 o152 70
a0 0.152 0.156 0159 0,163 04166  0.169  0.173  0.176  0.179  (.1B3 Q. 186 a0
5% 0.185 04330 0.193 04397 04200 0,203 9.207 0,210  G.214 0,217  0.321 %0
100 00221 04224 04228 04231 0u235 04238 0,262  0.26%  0.249  .252 94256 100
110 0236 04259 04263 0,266 04270 04276  C.277  0.281  0.284 0.288  o.293 118
120 8231 04295 04299 04302 04306 04309 0.313  0.317  0.320  0.324  0.328 120
130 04328 04331 04335 0,339 0.342  0.346 0,350 0,353  0.357 0,361  0.3e% 130
140 +365 04365 0.372 04376 0,379 0.383 0,387 0,391 0.384 0,398  0.n0s 140
150 0,402 0.406 04409 0,413 0.417  0.42) 0,425 0.428 04437 0436 0440 150
160 [ TR 4] Galihh ET:Y:] De551 Ta 455 Cudng O.463 Osi67 Gea7l Qo7 Qs 478 184
170 0.278 0.482 0,486 0,490 0,494 0,498 0.502  0.506  0.510  0.513  0.517 170
180 0.517  0.3F1 0.525 04529 0.533 0,537  0.541  G.545  Q.849  G.B53  g.a5y 186
190 0357 04961 04565 04569 04573 04577  0.581  0.585  0.389 0,593 p.597 198
200 0e397 04601 04805 04607 04613 0.6317  Gu621  0.625 04629  ge553 0.637 200
210 04837 0,641 04645 04849 0.651  0.858  0.662  0.666 0.670  0.674 0.678 2%0
2290 De8TE 0,582 04686 0,690 04695 0.6%9 0,703 0.707  0.711  o.7is 04719 220
230 D.12%  0.726 0728 0,732 04736 QuTHC  D.Th4  0.745  0.753  G.T57 Q761 239
240 o781 04765 D.TTG 0.7T6  0,TTH  0.782  0.786 0,791  0.795 0,799 G.80s 240
250 0e8063 0,808 0.812 04816 04820  0.024 0,829  0.533 0,837  0.842 TV 250
256 0.846 0,850 0,854 0,859 0,863 0.867 0.a72  C.876  0.880  0.854  G.8aY 250
270 0.889 0,893 04897  0.902 04906  0.910  0.915  0.519 0,923  0.928 o.932 270
280 0.732  0.926 04941 04945 0,950 0,954 0,958 0,963  0.967 0.971  0.976 280
240 G.976  0.580  0.985 04989 04593 04998 1.002  1.067  1.031  1.015  1.020 290
300 14020 1,626 14029 1,033 14098 1,082 1.046  1.051 14055 1.060  1.064 300
310 1865 1,069 14073 1.078 1,082 14087  1.691  1.095  1.100 i.l04 1.109 3i0
azo 1169 1113 1128 14122 14327 1.331 1,136 1.140 1,145 1,149 1,154 320
330 1e154 0 1,158 1,163 14168 14172 1.177 1,181  1.186  1.190 1.185  1.199 330
340 Tel®9 0 1.204 14208 1a213 0 1.218 1.222 1227 14231 1.236 1,246 1,248 340
258 1.285 0 14258 1,256 1,289 1.263  3.268 1,273 1.2T7  1.282  1.286  1.291 350
260 1.291 14296 1.300 1,305 1.309  1.334 1,319 1.323  1.376 1,333 1.337 360
310 1337 %362 1.347 1,351 3,356 1,360 1.265  1.370  1.374 10379 1 .3e4 370
380 1284 10388 1,393 1,398 1,402 14407 1.412  1.417 1621 1.826  1.4a1 380
390 Te521 0 1432 14840 14445 Las49  1.AS4 1,459 1.464  1.488  1.4T3 1,478 390
400 1478 1.4B2  1.48T 14492 14497 1.501 1,506 1.511  1.816  1.520 15258 4gg
410 1.325 14530 1.335 14539 1,544 1,549 1,554 1,558  1.563  1.568  1.573 Py
420 L5373 1.577  1.382 14587 14592 1.597  1.601 14606  1.&11  l.61c 1.628 420
450 1+820  1.625. 14630 14635 1,640  1.64h  1.649  1.654  1a659  1.664 1 669 430
440 1e66%  1.873 1u6V8 1,683 1.688  1.593 1,688  1.702  1.707  1.112 1.717 440
456 1.7LT 14722 10727 30731 14736 1.741  1.Te6 1,751 1.7S6  1.761 1.765 45p
260 BJES LTI 14775 3,780 1,785 1,790 1,795 1,799  1.804  1.B09  I.aia 46g
470 1eBl4 1,829 1,824 1,829 1,838 1,839  1.B43  1.848  1.853  1.658 1,863 47g
480 2e863 1368 14873 14876 14883  1.880 1,893 1.898 a9z  1.907 14912 486
490 1.912 14917 14922 14927 149327 14937 1,942 1,947  1.952  1.957  1.94% 499
500 14862 24867 1,872 1,977 1,981 1.966 1,991 1.996  2.001  2.008 2.011 500
510 2.011 2,016 2.021 2,076 24031 2,036  2.041 2,046  2.051 24056 2,061 510
520 2,861 2,066 2.071 24076 2,081  2.0B6  2.091  Z.096 2,301  2.i06 24111 520
530 Zelll 0 Zu118 24321 2,126 24131 24136 2.341  Z.ls6 20151 20186 9. 161 530
540 Ze361 24766 24171 24176 ZeIBl 24186 2,191 2,196  2.2pF  2.206  .2ii 840
550 Ze211 24218 24221 2,227 24232 24237 2,242 2.247  2e252 2,257 2.262 550
560 20262 2,257 2,272 2,277 24282  2.287 2,282  2.29T 24307  2.307 2.313 560
870 2313 24318 2,373 2,338 20333 2,358 2,343 2,348 2,353 2.388  7.363 570
580 2.363 2,368 2.374 2,379 2.3B4 2,389 2,396 2,399 Z.404  3.409  2.41a 580
590 Zeblh 24618 24425 24430 24435 2,840 2,455 2,450 21455  2.460  2.488 590
400 Ze4E3 ZLATL 24476 Zu4BL 24885 Z.49) 20496 2,501 248506 74512 24537 __ | 600
DEG F [ 1 2 4 5 & 7 8 9 6 DEG F
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TYPE S THEBMOCOUPLES

TEMPERETURES 1M DEGREES

REFURENCE JUNCT
BEG F & 1 2 2 & 3 & 7 ] = 10 DEG T

THERMOELECTRIC VOLTAGE

&0 el PatBe el
£10 Z.537 Lio
820 ENIN ] 24584 L20
630 Z.620 2,438 430
660 2672 2aLBT 640
2.T2% 24736 2,739 7744 650
24781 ZeTR6  2.79) 24796 L60
2aB33 2.83B Z.BL2 2, B4 674
2eBES 2,890 L9601 680
22937 1.943 953 890
z 24595 1,006 700
3 EITY: B {10
H 3.101 34111 Ti0
32 Ju1%4 164 3.1%6 730
3 3207 217 T4y

3 3ai60 o
3 34313 4
3 32366 7
ERE ¥ 2
3473 %
2.527 =538 ERR:L-)
Fa58) 592 3.1 3
34635 3640 EXY-1a 34662 LYY 3
34659 &94 ERE: L ) ERNRY-} 3a721 3
E Tad 3.T54 3,759 3.TT0 Fe7TH i.781
3.797 34807 34808 3813 34835 ERS:-L14] 553
3a.851 346567 3.867 Fa867 .89 3,655 560

3.5h 34531 3936 3.922 »FHG Ryl 870

3a998

BED 5.%49 34560 3.965 3971 3.978 3 £a 005 88g
850 G008 440G “a015 44020 4aGE5  AL031 0 8,035 L.05% 4aG5R a9y
200 54075 LaOBC 44088 4,091 4a107 G113 900
910 4a12% Gal3E 4ele0 &,146 Gelb2 910
220 4184 G190 44195 k.25l 44217 920
G0 4.7 4423¢ Gu285  6.2B0 4,258 4.272 43n
540 4aZ(3 4a254 4430C 4,305 4,311 44327 45
550 4.338 44249 44385 £,350 s.3a6 4eB7] Ga377 au382 355
SEl 4,393 4y h0h Ge10 4.41B 4,471 Gablb Ke432 4,438 560
970 Ga b 4yael GabE&5 AWATL 4,474 Gl GehBT habby Xl
980 Ly hGE 4,508 GaB23 GaSR8 4,537 42537 haBEY Lu568 989
250 LT LI Ga5TE 44582  4.3B7 4a%93 44598 L,.6D4 R
14000 4eB0Y L6165 GaB20 GeBZE SabE32 LGE3T G.543 Sab4E G654 4,65 4,565 1,000
1,010 40655 4,570 4e6F8 4,682 BeB6BT 4,693 4706 5,789 4,715 4.721 1010
15020 4,721 4y 126 Ga732 4,737 44 T4 L T4E 54T6ED GaTEY 4,771 4,776 15820
1,03 G, 7780 4,782 .788 4,792 4. T3% L 4,815 4eB21 4 BRT 4,83 13020
LyGas HaB3Z 4.B3R SuBE3 4,B4% 4a B35 4.Ba0 44871 44877 G.BB3 4o BEE 12040
1s05Q £, BBE 4,894 44898 4,905 4.916 H.922 42927 6.933 5,938 44988 1sBg
150640 Gy b 150 44988 4,96] 4.972 4,978 Ha9BE 4589 4,995 54000 LsBEG

5.012 5.017
D.068 5.8
SalZe 54130

S.02% eG4 La0ag 54045 S405] 5.057 1070
SLOED E
Selisd Sai47 S.153 5ats8

S.181 S.198 8 54228 14100
$.237 £.2586 B 5283 15110
S.2%4 5.3l & 5.339% 1,120
5351 5.368 5 54386 1,130
Y 5.425 5 S o iess7 5.453  1,14G
LA 545487 Gt 5510 1yl3a
HeBiz £.539 5.& 555G 54356 5.567 1,160
5eBTY .59 G.8 5,608  S.613 5.625 1,170
Habi3n 5,653 5.4 5,668 BabTl 5,682 19180
S.854 5.711 5,7 5,723 B,724 54740 14190
1,260 5,750 B 746 54751 5.757 54763 5,769 5.7V 5.780  5.786 5797 1s200
DEG F 0 1 2 3 4 5 & 7 B 9 14 DEG F

* COMVERTED FREJM DEGREES CIIPTS 19683,
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TYPEL 5 THERMOCOUPLES

TEMRERATURES

REFEREMCE JUNCTION AT 37 DEGREES £,
BEG F & 1 2 k! a 5 & 7 B g 10 DEG F

THERMOELECTRIC YOLTAGE [ ABSOLUTE MILLIVOLTS

E S.751 54763 5a76%9 5,774 54780 G.78G La492 SL797
1 S.80% Ge821 DeB28 S.BaZ 5.838 SeBan S. 849 L8558
1 GeBET 5,878 S5.B84 S.850 5896 54502 5507
i 52525 Sa538 SeTG2 S.948 5.5y 5.980 5,965
H EeGE2 eG4 GG Ha0ns &a017 Se018 64023

belle] Las? ba052 G064 Ee V0 Ee078 6.082 &aCBT
5,099 Ha10% Galil Sa11L7 Eei2? Geid8 Galda » 350G Geldb
Gel6G 6172 64131 64187 Hal%2 b.198 $+204
G227 £a233 Bal4d Ge251 G257 £adb3
Gellh 64292 64304 6309 6e3l5 Ge321

[SUR

y Y0

11300 £e333 £a339 £y 34% 6.350 H.355 &a367 LaZed GadTh 6e380 11360
LR AN £a387 Sa307 Gad3 L4409 La4lB Letdl Gas 27 Get33 Lak3Y is3lg
Leiah ba050 badS6 Bu b2 6u47s bL4E0 £4056 .49 a8 14320
L350 £5GG =514 £a521 5,533 C.539 HeTh5 64551 Ge207 1330
1340 LaSER GaDTh HaSHO ba5igz La398 La&04 6ab10 Halld la3ag

6627 HabE R La£3Y9 EY-T] bab51 G657 BabE3 babbY Oab75 1250

Lal87 He 93 LR & TOG BaTL0 Galle 64722 GaT28 B34 1360
HaThE 6aT52 G754 HaToHu Le7T0 b.77¢ 6+ TB2 6,788 ba 794 Lyd7g
fa305 baB11 &all7 LaBZ23 6,829 5.833% GaBal 6,847 Galin3 L2380
RS20 GaBT) EBTT GaBER BuBEG 5,895 ba901 eS0T Sa913 1290

[Erp

15400 6a525 6931 6,543 G496d 6958 6.960  £,966 64STE 1,400
1eald 6.978  &.984 & 950 7.002 7,068 T.0ké  Tegzo Teli26 Ta032 Lai kG
1:620 DE8 V0G4 7,050 7.062 T.068 TaUF4 T 080 7,086 TalS7 1420
12430 Ta008 Tel04 T+110 Tal22 T.L28 Tel3s a3l Taldt T.152 11430
Lyttty 7158 7.4 Tal7G TelB2 7,188 TelS%  T.200  7.206 T+212 1,440
15450 Ta23E  T.224 7.230 To236  Te262 TeZ48  TWZ54  T.280 1266 T.272 13453
1sk60 Te2TR 74285 72291 o297 7,349 .31 7,321 74527 Ta333  Lsbag
15470 Ta33% 7,345 74351 Te357 7.369 T7.375 7,381 L3857 Te3%3 1,470
IFLED] TeBS% 1,408 Te4ll Tewl? 7,423 Teti29 Tet36  Te442 IREEY:] TutS4 L4480
14490 Tes6l  TaiH Tat72 TahT78 7,484 Tet50 Tais96 7,502 7.508 Tu514 14450
15540 Tebiit L5200 74528 75332 Te539 7,545 7.551 Ta557 7.563 74569 7578 15500
15510 T.575 T.581 1. 587 74553 74599 7,805 Teb12 Teb1 Fab24 T.630 Te836 14510
1520 Teb36  Tabbk2  T.60a TafB4  Tubo0 1,666 Te672 Teb79  To68% 74691 Ta697 14520
1,430 TeB97T TNT03 T.709 Tal1r3 TaT2l TeT27 12733 TaTal  TaThe T.T52 TaT58 14530
14540 TuT5E T84 TL7I0 T 778 74782 7.788 7.795 7.861 74807 T.413 7815 1,840
12550 TeB1Y TeB25 7,831 TaB37 FuBa3 7,850 TaBS6  Ta862 T.868 Tl T4 74880 1355g
12560 74380 TalBh Ta892 Te899 705 7.911 917 Te923 74929 Ta%35 IRy 13360
1s570 Ta94z F.948  T.954 Ta60  Ta964 TW972 T.978 T8 7,591 TL997 84003 15570
15580 3,003 8.00% 8,015 Ban2l 84078 8,034 B.04 8,046 B.g5z 8,058 84065  1,0EQ
1sB91 84065 #.071 8,077 BanB3 8.089  #,0%5 8,101 BulOE  8alié  B.1Z8 84126 14590
i.652 Bal26 122 Ba.i28 By1th 84151 Ba157 8,163 8.169  B.1T76  B.182 8,188 1,400

8

1a&i0 &.l88 Salvg 84200 Ba 206 8a213 B.219 8.275 Be231 Be237 Baibu 84230 L4610
8
&

1,520 8,250 256 8.268 2.275 d.287 Ba293 .299 5.+305 84312 12620
12630 Ba312 + 318 G320 Ba336 8,349 8,355 8438] B.368 84374 lsdig
Lybaiy B.3764 Ba380 24392 8.399 B,41] daul? 846423 84430 Bahie Iskag
lestny B.4826 Badsz BLi54 B.461 Bahby 8,473 Batr? EREY:I-Y B.492 Bau98 Léoo
1r650 Ba49E 8,504 BafS1Y B4523 84529 8,536 8a542 Bebug G.094 8,560 14660
1y670 B.560 Bese7 L4879 8.585 84592 Ba596 B.604 84610 B.017 8,623 1670
1:5680 3523 Ge029 B2 8648 Bat54 8,660 8,667 Bt T3 Bab7Y 8,685 1,680
1r&GG Hab85 Ga652 g. 704 Ba.711 20717 8.723 de729 B+730 BaeT4Z 8,748 1690
15720 B, 748 BalS4 Ba7ol Bal&T 84773 §.780 8.786 H.792 8798 B.80% 84811 1s70C
1,710 BaE3l BJBLT &.822 84230 BaB3S BabklZ B.849 8,855 8861 B.867 Ba8Th i»710
14720 Baf7e g.880 By E86 8,893 B.899 8.%03 G912 8.918 8924 84930 8,537 14720
1720 8,937 BeSu3 8aD47 ;3131 8962 8.988 B.978 4.981 2,287 84953 F.000 14730
1,740 FL000 EXRHI A Fa0l12 Fe(319 Fa025 2031 Y038 EXY L 030 ERT-N EXPLE] 1,T4g
Ly750 F LR Fe0ET ERYery P 088 F.095 Fel0l Fel07 Falls 9120 9.126 Le 750G
1:7&0 Fel2s Del33 Falsd PelB2 Fe158 Falbd Faill 4177 9.183 94190 L7060
1:77%0 F1%0 YulVE Ga 2G5 F4Z15 9.221 9.228 FelB4 Fe240 Yudb? Fa253 14770
1:7ED G253 Su7s% S.272 G278 9285 9291 Fa298 9304 4310 2317 1+780
1:790 Yu317 Y4323 FW3EG Fa336 Fedb2 Ge2un 9,355 Fa38] 9.348 Ga3la Fa38¢ 1,790
1,800 P 3E0 D387 9.3%3 Fa3T9 Fak06 EFTY ¥ Yub19 Val2B Fal31 Ga438 XL 1800
bEG F 0 i Z 3 4 5 & 7 8 9 1 BEG F

® CONVERTED FROM DEGREES CUIPTS 1968),
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TYPE S THERMOCOUPLES

TEMPERATURES [N DEGREES Fo# REFERENCE JUNCTION AT 32 DEGREES Fo.
bEG F o 1 2 3 A 5 & 7 8 ¥ 10 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

14800 9.380 5.387 393 P399 Qa806 FeblZ ERT S S Felelh Faip31 Ya438 Tyl L+BUD
15810 S.b44  Fu450 9.457 Qe863 94470 9476 9482 9,589 F.45% 34502 9508 1+81C
ts820 G508 Pao1lh 9e521 Fe527  Fa533 F.540 2.540 F.553 2,559 2365 G572 14820
12830 9,572 F.578 9.585 Fe591 e558 Sabda T.ELD Yeul7 Fub23 D030 F.636 1,839
1,840 .63 G662 Fub45 F4635 Hbb2 FuH6E  F.474 G,68]1 F.687 YaE9%  9.70Q 13840
1,850 9,706 9,707 9,713 9,719 G726 94732 9,73 F.T45 9,752 9,758 9.764 14850
1,860 BT84 9,771 G777 Y7848 9,790 9.7%7  9.803 F.BLY  9.816 9.822 F.829 1850
1s870 9,829 9,835 9,842 9.848  9.855 S.861 9.867 F.874 9,830 9.B87 5,893 1870
1:880 $.855 $.900 9,996 9:913  9.919 F.926  9.932 9,938 9545 9,951 9.958 11580
15890 9.958  9.984 Fe571 Ga3TT 24984 5.9%0 %.987 19,003 10.5:0  190.0i6 10,023 14890

1,900 10023 104029 104036 104042 104048 10.055 1040861 104068 10.¢74 10.081 10.087 1300
1,910 104087 10.094  10.100 104107 10,113 1p.120 10.126 104133 10.139  10.i46 10,152 1,910
1,920 13.152 10.159 IC.165 10,172 10,178 10.185 10.19%1 10.1%8 10.204 10.211 10217 1920
19930 10.217 10224 10.27%0 104237 104242 10.250 10,256 10.263 10.269 10.276 10.282 1,%923g0
14940 10,282 10.289 10,295 10.302 104308 10.315 104371 104328 10.334  10.341 10,348 1940

14950 10348 104354 1C.361 104267 10,374 10.380 10,387 10.393  10.400 10406 10.s13 198G
14260 104413 104419 104428 104432 Tas39 10,445 10,452 104459 10.465 10472 10.478 12960
14970 10478 10.485 10.491 104498 104504 30.5:1 10,517 1£.524 10,8531 10.5%37 iG.564 121
1s580 104546 104530 104557 10,563 104570 10.576 1C0.583 10,589 10.3986 104603 10.609 IR
1,890 10,609 104616 10.622 102625 104635 i0.642 10.658 104655 104667 10.868 i0.675 199G

7000 10,675 104681 10,688 104694 10,701 10.708 104714 I0.T21 10.727 106734 104740 22000
Z,010 10740 10,747 10,754 16760 10,767 10.773 10.780 1Q0.T78& 10793  10.800  15.806 22010
24020 10.806 104813 10.819 1G6.826 104832 10.8%% 10.846 10.852 10«859 100865 10.B72 24020
2,039 104872 1C.879 10,885 1904892 L0898 104705 10.912 10.918 3104925 10.9%1 10.938 24050
2,040 104938 104944 104951 154958 104984 10.971 104977 10.984 10.9%%  10.997 Ll.0G4 22040

240650 11,004 lia0l0 1L.0FT  11.024 114630 11.037 11.043 11.050 11.057 L1063 1l.G70 2050
2s060 11,070 11,076 11.083 11,090 114096 11,103 1i.13C¢ 1l.11s 11,123 11.12% 1l.i3é 2060
2,870 ILei36 114163 11.14% 11,156 11,162 11.16% 114176 1l.182 114189 11.1%6 1l.202 230670
2x0B0 P1a202 114209 114215 11.222 1L1.229% 114235 11,282 114248 1le25% 31.262 1i.z268 23GB0
2090 11.268 11,275 11.282 114288 11.295 11,301 11,308 11.215 11,321 11.324 11.33% 2050

24100 114335 114241 11.348 134355 114361 11.368 13.374 114381 11.388 11,394 1l.40% 25100
2,110 114401 11.408 L1la&k4  11a621 114428 11,634 11441l 1le4aT  1l.ab4 11,461 11,467 ZalLlp
24120 Tla46T 1lae7s  11.481 Te087 11a4%4  31.301 114507 11.514  11.521 114927 1l.534 2120
24130 11.534 114641 11.547 114554 114550 11.567 1i.574 11.580 11.587 1L1.5%94 311.600 2120
22180 11.600 11.607 114614 114620 114627 11.534 1l.6al 11.647 11.654 11,560 1l.667 Zylag

23150 TRe6ET 11674 114580 11,687 11,694 11,708 11,707 11714 11.720 11727 11.734  2,1%¢
24160 13,734 11,740 11.747 11,756 11,760 11.767 1i.77% :1.780 11.787 11.794 31.800 Zv160
24170 I1.800 11.807 1l.814 11,820 114827 11.834 11.840 11.847 11.854 11.880 11.867 24170
21180 I1.867 i1 11880 114887 11.894 11,900 11,907 131.914  11.920 11.927 11.934 2,180
21150 11,934 1 11967 114954 11,960 11,9587 11.974 11.988 11.987 11,994 12.80%1 7.1%

Za200 172.001
2y2lC 12.067
21220 124134
24230 12.201
24240 12,268

12,014 124021 124027 12.034 12,041 12.067 1Z.55%4 12,0861 12.067 2200
12,081 124087 1Z.094 124191 12.107 12,114 12.121 124128 12,134 22218
124148 124154 1243161 12,168 12.174 1ZvIB1  iZ.188 1zZ.19% 12.201 24220
12.218 12,221 12,228 12,235 12,24} L2248 1Z2.255 12.26] lz.268 24+230
124282 124288 124295 12.302 124308 124315 1243372 124328 12,335 24240

24250 122335 12.362 12,349 12,355 12.362 12.36% 12.375%5  12.382 32.38% 12.395  12.402 2,290
22260 12,402 12.409 12.416 12422 124429 12.436 12,642 12,449 12,456 12,463 12,469 2,750
24270 122468 12.476 12,483 12,489 12.496 12.5023 12,510 12,516 12.523 12.530 12.536 2220
24280 12.536 124543 124550 124557 124563 12,570 124577 12,583 124590 12.597 12.60& 2,280
72290 12,604 124610 124617 12,626 124630 124637 124644 124651 124657 124664 124671 24250

24300 124671 124677 124684 124691 124698 12,704 12,731 12.718 12,724 12.731 12.738 23200
23310 124738 124745 12,751 124758 124765 12.771 12,778 LZ.7BS 12,792 12.7%8  12.805 21310
253240 12,805 12.812 12.819 12,875 12,832 12.839 12,845 12.852 1Z2.85% 12.866 12,872 2,320
25334 12,872 12,879 12.886 12.893 124899 12,906 12,913 I2.919 12.926 12.933 12.940 24230
21340 12,960 124946 120953 12,960 12,967 17,973 12,980 12.9B7 124993 13.000 13.007 21340

24350 13,007 13.01% 13,020 13,027 13.036 13.041 12,047 13.0%4 13.061 13.067 13.074 21350
21360 13,074 134081 13,088 13.094 13.101 13,108 13,11% 13,121 13.128 13,13% 13.142 243280
22379 13el42 13.148 13,155 13,162 13,168 13,175 13,182 13,189 13,195 13.20¢ 13,209 24370
25380 12,209 13.216 13.227 1347279 13.236 13.283 13,249 12.256 34263 13.26% 13,276 24380
24390 13.276 Fe283 12,290 13,296 134303 13,310 13.317 13,323 13.330 13,337 13.364 24390

22400 13,344 13.350 13,357 134364 13.371 13.377 13.386 313.3%1 12.3%97 13.404 313.413 23400

DEG F ¢ 1 z 3 &
* CONVERTED FROM DEGREES CUIPTS 1968).
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TEMPERAVURES 1N

BEG £

21400
2ed10
24420
22430
22448

29450
2460
24470
22480
21490

2y500
21510
23520
2+530
2540

Z1550
21580
24570
29580
2590

21600
24610
2+620
2,430
25640

24650
21860
2670
21680
23650

2+700
24710
24720
25730
2+740

21758
21740
23776
29780
24730

22800
2,830
2y820
24830
24840

24850
22860
24870
2,880
2,890

23900
2,910
22920
25930
24540

24950
23960
2+970
2y38C
2950

35000

DEG F

0

134344
13,411
13.478
13,548
12,613

13.681
13,748
134835
13,883
13,950

14,018
14,085
L4.152
144220
14,287

14,354
14,422
14,489
14,558
144624

14,691
14,758
144826
14,893
14,960

15,027
15,094
15,161
15.228
15,29%

154362
194429
13.496
15,563
15,8630

154697
15,763
15,830
15.897
154963

164930
16.0%6
164163
1d.22%
164296

164362
1bas28
16494
16,560
164525

16,692
le.758
164824
le.890
16.955

17.023
17.088
17152
17.217
17.282

17,347

0

1 2 3 4
* CONVERTED FROM DEGREES cliPTS 19681,

TYPE 8 THERMOCOUPLES

DEGREES F.* REFERENCE JUNCTION AT 32 DEGREES F.
1 z 3 4 5 [ o7 8 9 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

134350 134357 13,364 134371 313.377 13,384 134351 }3.397 13.404 13411 25400
132418 13,424 13,431 13,438 13.445 134451 134458 134445 134472 13,478 2410
13,485 13,492 13,459 154505 13,512 13,519 13,526 13,537 13,539 124546 23420
13.552 13,559 13,564 134573 13,579 13,586 124593 13.800 13,606 13613 21430
13,620 134627 13,433 13,640 13,5647 13,654 13,660 13.487 13,674 13,881 24040

13.587 13.6%4 13,701 13,708 134714 13,721 12.728  13.736 13.741 13.7u8 EXT1)
13.755  13.761 13,768 134775 13,782 13,7s@ 13,795 13,802 13.809 13.81% 24860
13,822 13,829 13,836 13.842 13.849 13,8356 174863 13,869 13.87s 13.883 24470
13,890 13,896 13,903 134910 13,915 13,923 13.930 13,937 13,953 134959 23480
134957 13,964 313,970 134977 13.984  13.99) 13,997 144004 14,0L% 14,018 28490

leoefi2e  1la.03: 144088 14,045 14,051 14,058 14,065 14,072 14,078 14085 4500
144092 14.098 14,105 L4112 14.119 1,125 164132 144139 Ly, 146 laa152 24510
144159 144166 14,173 144179 14,186 14,192 140200 142206 14.213 i4.220 24520
14,226 14,233 14,740 144247 14,253 1s,250 184267 1h.274 14,7280 la.oa7 23530
144296 14,301 14,307 144314 14,321 14,378 160334 14,341 14,348 144354 245349

Lau361 14,388 14,375 144381 14,388  14.395 L4e402 144408 14,415 la.422 2850
160429 14,435 14,442 LA4etfS 18,458 14,462 142469 164676 14,482 ih.489 21560
14,696 14,502 144509 14,516 14,523 14,530 144536 14,543 14,550 14,556 2aB70
4563 14.5780 14,577 144583 14,590 14,597 14,0604 144810 14.817 l4.624 2¥580
144631 14,4637 14,644 140651 14,657 14,684 144671 14,678 L4e684 14,691 2590

144698 14,705 14,711 14.718 144725 14,731 144738 14,745 144752 14,758 23640
14,765  lau772 14,778 14.785 14,792 14,799 14,805 14,817 14,819 la.826 23610
14eB32  14.839 14,846 164852 14,859 14,866 14,873 144879 14,888 14,5892 24620
144899 14,506 Taa 918 14,920 14,9728 14,933 14,980 14,940 14,953 i4.960 24630
14,967 14,973 14,980 144987 14,994 134000 15.007 15,034 15.020 135.027 21640

154034 15,061 15,047 15.054 1534061 15,067 15,074 54081 15,088 15.094 22650
15,161 154108 15,114 154121 15,128 15,134 154141 15,148 15,155 15,161 21560
5,168 15,175 13,181 15,188 15,195 15,202 15.208 1%.215 15,222 154228 2570
15,235 15,242 15,248 154255 15,262 15,7249 154275 15.282 15,289 15,295 21680
18,2302 15,309 15,315 F5e322 15,329 15,335 154342 154349 15,356 15,362 23630

15365 15.376 15,382 154389 5s3%96 15,403 15,409 154416 15.423  15.429 25700
15,636 15,443 15,449 15,456 18,483 15,469 154476 15,483 18,490 154498 Z+7ip
15,503 15.51p 15,516 15,523 15,530 15,535 15,543 15.550 15,55 154563 24729
154570 15,576 15,583 154590 15,597 15,603 154610 15.817 15,623 15.63¢0 asi30
154637 154643 15,650 154657 15,663 19,670 50677 15,683 15.690  15.697 24740

15,703 15,710 15,717 15.723  15.730 15,737 154743 15,750 15,747 15.763 24750
15770 15.%77 15,783 154750 15,797 19,8064 15.510 15.817 15.824 15,B3p 22760
154837 15,844 3850 15,857 15,864 15,870 18.877 15.883 15,890 15,897 23710
15,907 15.910 15,917 15,923 15,930 15,937 154943 15,950 15,957 15,963 23780
15,970 15.977 15,983 15.990 15,997 164003 164010 16,017 15.023 164030 22790

16,037  16.043 1g,p50 l6,087 16,063 16,070 16.077 16.083 16.0%0 16.0%6 21800
164103 164,110 18.116 164123 164130 16,136 164143 16,150 156,158 16,163 22810
164170 164176 16,183 1643189 16,196 16,203 l6.209 164216 16,223 16.229 25820
164236 164243 18,249 164256 18,2052 16,289 16,276  16.282 16,289 16,298 Z+830
164302 164309 16.31% 154322 164329 156,335 18.342  16.349 16.35% 164362 21840

164368 16,375  15.382 164388 16,395 164452 164408 164415 l6.421 le.428 22850
164435 J&.441 164648 164454 16,461 16,868 164474 16,481 16,488 16,434 24860
16501 16,507 16,514 164521 16,527 16,534 164540 164547  16.554 lé&.560 24870
16,567 16,573 16,580 16,587 14,593 16,600 16,606 16,413 164620 16,626 2488¢
164633 164639 16,646 162653 164659 16.686 16.672 15.879 16.686 16,652 23890

16,699 16,705 16,712 16.719 164725 16,732, 164738 16.745 16751 16,758 24900
164765 164,771 164778 16,784 16,701 16,797 164804 . 16,811 16.817 16.824 24910
164830 164837 164844 16.850 16.857 16,863 164870 164876 1&.883 164850 2,920
164896 164503 164909 164516 16,922 16,929 16.935 16,942 16.943 16,955 23939
164962 164968 164975 15,981 16,988 16,995 17.GG1 17.008 17.0k& 17.021 24940

17,027 174034 17,040 174047 17,053 17,060 17.067 17.073  17.080 17.08& 24950

17,093 17,099 17,106 174112 17,119 17,128 174132 174139 174145 17.182 239460

170158 174165 17.171 174178 1Y.184 17,191 E74197 174204 174210 17.217 22570

174223 174230 174237 17.243 174250 17,256 17.263 174269 17,276 17,282 235980

17.289  17.295 17,302 174308 17,315 17321 17.328  17.334 17+341 174347 2+9%0

174354 174360 17,367 17373 174380 17.386 17.393 174399 17.4086 17.412 32000
7

B & F & ? 10 DEG F
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34000
3,030
3020
3,030
3040

34050
3080
3,070
34080
2050

35100
3,130
23,1238
39130
3y lal

32200
3,210

DEG F

18,207
184369
18au3}
LELa92
184582

18,612
18,672

0

17.354
17,419
1784
L7e549
i7.514

1T+6TE
17.743
174807
17.872%
174935

17.99%
1B.0&32
128,126
la.:189
18.2%1

16313
18.375
1B 4437
18.4SE
18.558

184618
1B.678

TYPE S THERMOCOUPLES

REFERENCE JUNCTION AT 32 DREGREES Fa
Z 3 a 5 & 7 ] 9 10 pEG F
FTHERMOELECTRIC VOLTAGE IN ABSGLUTE MILLIVOLTS

172360 174367 174373 17,380 1T.385 174393 174399 17.86086 17.412 3000
174025 ETV4432 17,438 17.44% 174651 174658 17464 17471 IT«477 EXTR
17,450 374497 174503 17.010 174316 17.523 17.529 171.936 17.342 24020
17,555 17¥,562 174568 17,575 17.581 L17.588 17.5%4 17.601 Ll7.607 39830
174628 17,627 174633 17,635 17,666 17.652 17.659 17.665 17.672 3p04G

17,685 174691 17.6%8 17,706 17.711 I7.717 17.723 1%.730 17.736 3y030
174749 174756 17.762 1T.76% 17,775 1T7.781 17.788 17.794 17.801 3060
T7.814 17,820 17.876  3T7.8323 17.83% 17.846 17.852 17.85% 17.365 357G
L7.878  17.884 17.89% 17.867 17.903 17.916 17.916 L17.923% 17.929 35080
172942 17,948 17.984 17.951 17.987 17.%74 17.980 17.986 17,993 39050

18,005 18.012 18.018 18,024 18.031 18.037 18.043 1E8.0%0 18.05¢6 34100
18,06% 18.075 18,081 18.088 18,094 18.100 18.107 18.113 18,119 3silo
18,132 18.138  18,14% 18,3151 184157 16.163 18,170 18,176 18,182 33120
18,198 124,201 L4207 18.216 18,220 18.226 184232 184239 18,745 3,130
18,257 1842868 18,270 18.276 18.282 184,289 18,295 1B.301 184307 352580

1B4220  18.326 164332 18,338 18,344 186.351 18,357 18,363 18.369 31150
16,361  18.388 184394 18,400 18,4006 18,412 384418 L18.424 18.43) 34160
164443 18.449 18,455 18,461 18,467 184473 18,479 184486 18,492 34170
18,504 16,510 184516 18,522 18,528 18,4334 18,540 18.546 1B.552 34180
T8.964 184570 18,576 18,082 15.588 1B.594 18,600 18.606 1EB.612 35150

lB.625 18.630 15.6356 1B.642 18,648 1B.654 18,560 18.666 18.672 34200
18.684 184690 184696 24210

4 3 & 7 3 kK 15 DEG F

# CONVERTEDR FROGM DEGREES CUIPTS 1968).
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TEMPERATURES IN

~450

B &0
~430
%20
~&10
400

-3%0
-380
-370
=360
=350

~3ug
~-330
~320
-31p
~300

290
-250
~279
~260
250

~240
~230
~Z20C
~210
-200

~19G
~180
=170
-160
=150

~140
=130
-120
~110
~1l00

_90
-80
-7
b6
-59

~40
~30
=24
=10

4]

k4
10
20
30
&0

36
143
70
aa
su

160
110
e
130
Lag

150
160
170
180
154
DEG £

G

~GadBh

=5 248
wEa 217
~6a 187
~be 150
~(y 105

~t.053
-5.995
~%. 930
~5,.Be0
~5.78%

-5.705
~5.620
54532
-5 439
~5e341

—54240
-5.135
-5,025
VALY
—4a 754

“tebT3
RN
—hes1Y
4o 284
wialtd

=440509
EETE-LTS
-2.717
~34565
BTt

~3425%
~3.089
~2.4923
-2.753

w2a58%

~2.405
~2.225
~Z2a042
—ls856
1 e BET

~1,475
1,279
~1.081
g, BT
~3.674

—-D.674
~Gat67
-0e256
~0e043

Lel73

0e3%1
04611
D.830
1.080
i.Z88

i.518
14752
l.%88
24220
Zu467

2.711
2,958
3.208
3.458
34711
bl

TYPE T THERMOCOUPLES
DEGREES Fo# REFERENCE JUNCTION AT 32 DEGREES Fe
i 2 E] & ] & ki ] El i0 DEG ¥

THERMOELECTRIC wOLTAGE N ABSOLUTE MILLIVOLTS

“62255  ~064256 ~5.257 6,258 -450
T0eZH2  ~G.a243 ~6.24D =6,247 ~0,24B  ~6.250 62251 ~6.257 6,253 -6.254 ~440
“Ea220 ~L.223 64225 ~£422T  ~6.230 ~6.232 6,234 -6£.236 —6.238 -.240 -430
TEeI9L ~6.196 ~6,197  ~6,200  -6.203  ~0.206 -8+209 -5.217 -6.215 ws.217 -620
“6e158  -5.158  ~6,162 6,166 6,170 ~6.173 =8.177 ~B.18] —6.184 -&. 187 ~41g
TELRL0 ~Gul1E ~6,319 ~60128  =6,128  =6.133 -5.137 -8.142 -8.146 -b.150 —420
TEeUDY -6.065  ~5.069 ~6,075 6,080 ~6.085 =6.090 ~6s095 —6e100 ~62105 ~399
“6a001 64007 ~6,013  ~6.019 6,025 ~6,030 -6.036 ~5,042 -6.068 ~5.054 ~380
TEaB3T Bu943 -5,950  -5,957 5,983 «5.969 -5.576 -5.987 -5,988 ~5.00% -379
T2eBOT -5.874 ~5,881  -5,889 ~5.895 ~5.903 =5.%10 ~5.918 -5.923 -5.930 ~360
“5.TIZ -5.EQ0 -5.808 34815 ~5.823 —5,830 -5,638 ~5.845 -5.853 ~5.860 -350
TEATIB O -5,TZE 0 -5.729 ~5,737  -5,745  ~5,753 5,761 ~5.76% -5.777 ~5.755 ~34g
T20029  ~5.538 ~5,646 5,655 ~B.683 =5.677 ~54680 ~5.688 ~5.697 -5.705 ~339
TBe5A1 0 -5.550 -5.559° “5,B6B 5,576 ~5,585 ~5.594 ~5.603 -5.612 -5.620 ~320
TOeRRE BAST -5,467  “8.476  -5.686 5,445 «5,504 5513 -5.502 -5.532 -31p
TEe331 0 =54361 ~5e3TL =5,3B1  -5.390 -5.400 ~5.410 ~-5.419 —5.4290 -5.439 -300
T2e250 ~3u261l wS.271 -5,2B1  -5,291 =B.301 -5.31% =53.321 5,331 -5.34] -299
TEelAD S -SalBE 50167 ~5.177T  “5,188  -5,198 ~5.209 -5.215 -~5.230 -5.248 —z80
T5.036  -5,047 -5,058  -5.06% ~5.080 ~5.091 -5,102 ~bs113 -5.124 _5.135 -279
THeP23 ~4.935 -4,946  ~4u95E  =4.969 ~5.980 ~4.992 -35,001 -5.014 -5.025 -260
TAe806  —4.B18  -huB830 ~4a842 4,853 -~8.865 ~4.877 -4.889 ~4.900 -4.912 ~25g
TARBEE 8698 <4710 —4.722 -6.T3h ~b.T46 8,758 4770 ~4.7BZ -4.794 -240
e HED k4573 ~4,586 $598  Gu51l  ~6,623 4,636 -6.54B —4.851 —4,673 ~239
TAGABZ —4ah4D SA0458  ~4,8TL 4 4BE <4497 64509 4,502 ~4.535 4548 -220
TALZ9Y m5l313 0 ~4,336 -44339  ~4,353 ~8.366 ~54379 ~4.397 -4s406 —4.4]10 -Z1g
Thele3  =halTT -8a181 ~84206 ~64218  ~5.33F ~4.245 8259 —4.272 w4.286 -200
TAeOZ3 —44037  ~64051 6065 ~ha079  ~8.083 ~4.107 4,120 —~6.135 - 148 ~190
T2eBT9 ~Z.BEA 3,608 2,923 -3,937 -~3,951 -3,965 ~3,580 ~3.994 ~4.000 ~180
TEeT3Z -3uTAE ~3.T761 =30776 -3.T51  —3,806 -3.B20 ~3.335 ~3.850 -3.864 ~170
734580 234586 30811 -3.626  -2.641 ~3.656 -3.571 -34687 ~3.702 -3.717 -160
THeh2E w3ab4l =3045T =BuGTZ -3.088  ~3.503 -34519 ~3.834 ~3.550 3,565 -150
734267 3,283 3,299 -3.315 -3,331 ~3.347 -3.362 -3.378 -3.3%% -3.410 ~149
734105 -2.121 ~3,138  ~3,154  =3,170 =3.186 ~3,203 ~3,219 =-3.235 -3.351 ~130
T2.939 224956 ~2,973 -2,9B9 -3.006 ~3,023 -3.03% -3.056 -3.072 ~3.080 ~120
TEeTTL -Z.TBE -2,805 ~2,B22 ~2.328 ~2.855 ~2,872 ~2.B89 -2.906 7. 92 ~119
TEeSPE -2u616 24833 -20650 -2.667 ~2,6B5 ~2.702 -2.719 ~2.736 -2.753 ~100
T2e8622 -LaA40 wDGA58 20475 -2.493  ~2.811 ~2.528 24566 -2+563 -2.581 -5
“Ea243 -24261 224279 -20297 24315 w2.333 ~2.351 2,360 ~2.387 -2.605 -89
T2e061 24079 ~24098  ~2.116 -2.134 24157 -2.171 -2.189 —2.207 -2.225 -7
“LaB75 14896 1,912 ~1.931 ~1.950 ~1.96& -Ll.98T 2,005 -2.026 -7.04% ~60
"ie6B6  ~1aT05  ~14724  ~1.743  -1.762 =1a781 ~1.8D0 ~1.819 1,838 -1.856 ~5g
“le496 1,513 ~1,533  ~1,582 ~1.571 ~3.591 —1,610 -1.629 ~l.658 -1.687T -0
“1e299 ~1u319 10338 ~1,358  ~1.377  —1.397 ~1.616 ~1.436 wlo455 -1.475 -3
T1eICl ~1.121 ~1.141  =14360 1,180 ~1a200 =1.228 ~1.260 =le260 -1.379 ~20
“0.BY9 0,920 ~0.940 ~0,960 ~0.980 -1,0060 -1.021L ~l.041 -1.061 -1.081 ~10
“0.695  w04716  ~0eT36  ~04T57 w0.777 —0.798 ~0.818 ~0.828 ~C.855 .0.879 o
“0e654  —54633  w04613 ~0.592 -0u5TL —0u550 ~0.529 ~0.509 -0.4B8 -0,h67 o
“Oa446 w0425 —0,404 ~D.3B3  ~0,362 ~0.341 ~-0u328 02299 <0e277 -0+286 10
~0+235 =04214 ~0e193 -0417] =0.156 =~0412% -0.107 =0.086 =0a064 0,053 26
~04022 04000 04022 D043 0,065  0.086 0.108 04130 0351  g.174 EN
0:195 04216 04238 04260 0,282 0,303 04325 0,347 D.369  0.391 49
0s413 0435 04657 04479 D0.501 04523 04545  0.567 De589  0e611 50
Cu634 04656 5.678  0DLTH0 04722 0.T45  0.767 04789 0812  0e834 60
Da857 Q.879 G302 Da9228 G947 0,989 G.992 1.0%4 18037 L0600 T0
LoG82 1,105 14128 14351 1a173 14196 14219 14247  1.265  :.788 80
14311 1e334 14357 F4BBS  1.403 14426 1.449 1472 1495  j.8ts 90
Ta542 10565 14588 1461 14635 1,658  1.681  1.705  1.728 1,782 100
a5 1.799  1uB22 14846 1,869 14893 14917 14940  1.964  1.988 110
24011 2,035 24059 24083 2,107 24131 2,154 2,178 Z.E02  2.226 120
24250 Za274 24298 24322 24387 2.371 . 2.395 2,419  2.443  2.467 13¢
24492 2,516 24540 24565 2,589 24613 24638 24662 24687  2.711 140
22736 2.750  2.785  Z.BGF 2,834 24859 2,883 2,908 2,933  2.958 150
24982 3,007 3.032  3.087 2,082 3,107  3.131 3,186 3,181 3.20% 160
20233 3,256 3,281 3,307 3,332 3,357  3.382 3,407 ' 3.432  3.458 170
34483 34508 34533 34359 3,586 3,609 34635  3.660 34686 3,711 180
34737 3476 34788 34813 2,839 3,86k 34890  3.916  3.941  3.967 19¢
2 3 4 5 6 7 8 3 16 DEG F

* CONVERTED FROM DEGREZES CIIPTS 19881.
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TYPE T THEAMOCOUPL ES

TEMPERATURES IN DEGREES F.¥ REFERENCE JUNCTION AT 32 DEGREES Fe
DEG F 0 1 2 3 4 5 é 7 ] 9 j] DEG F

THERMOLLECTRIC VOLTAGE TN ABSDLUTE MILLIVOLTS

200 3,967 3.993 4a019 L 42070 44096 “aizz PSS GelT4 44199 44225 200
z1o 44225 4a28] 44277 44303 49329 44355 G.381 4at08 4 e384 444560 44488 21g
220 Geh B8 heB12 4538 44565 44591 44617 habid 42870 42696 44722 4a T4 2240
230 4,749 4,775 4a801 4aB2E 4aB54 4,881 4a907 4,934 4a960 4987 54014 23q
249 5.014 S.040 5.067 5.093 Sa120 54147 S.i74 54200 5.227 54254 G.281 240
250 5.281 5.307 54334 Se361 5«388 Sa415 Dafi2 3a469 5498 54523 5.5%80 250
260 5a350 54577 Sab04 5.631 54658 5.685 5.712 5.739 5.767 54794 5.821 260
270 5.821 54848 5.875 549032 5+930 54957 5.985 64012 5e039 0a067 &a0%4 g
280 £e094 Gel22 4alas 5a177 L4204 64232 £.259 B4 287 Ge314 64342 64365 280
2949 £.36% 6397 64425 butr52 &a680 64508 S.5386 5.563 Be591 babivy Babd? 293G
329 L 1-T 64675 6.702 &e 730 4758 $786 Ga814 6842 5.870 64,598 £.%26 300
319 64926 64954 &4282 TalO T:038 T066 T+094 Ta122 Telsi 74179 Te207 3lo
220 T+207 74235 Ta263 Te292 Tea20 Ta348 Te377 Tetd5 Tete33 Tatt2 Tat%0 320
336 T+490 Ta518 Tebu7 TaB75 Teal4 T632 T.681 TebBY TeT18 T+746 T8 330
340 7775 T.804 Te832 T«861 74889 7918 Tads7 Te975 Be004 $+033 8.062 £
350 8.062 84090 Be119 Belsd Bal77 8.206 8.235 d.264 Be292 He321 84350 330
360 B.350 8.379 8.408 Bed3T Baugtb 84495 Ba524 84553 84583 Beb12 B.641 3690
ENE] Babhl 8.670 8.5699 8,728 8,757 B.787 d.816 8,845 84874 Ba904 8,933 379
280 §.933 B.962 8.992 Fat321 3050 FLEC 2109 9,139 Yal168 9.198 4227 3890
390 9a227 Pa257 F286 ERERE: Te345% Fa378 Fahny ERLX Yulbls GattS3 Feb23 390
400 Fe523 24553 94382 Gab1d G642 FebTl Y.701 9.731 F.761 EPRAS] Y4820 408
410 G820 Sa858 Y880 94910 94340 9270 10,000 10,030 10,060 10.090 id.120 414
420 162120 10.153  10.180 104218 104240 134270 104300 104330 104360 104390 10,420 420
“30 102420 104451 104481 104511 104541 104572 10,602 104632 10,682 10,4693 1Ge723 530
440 100723 104753 10784 104816 10,845 104875 10,905 104936 10966 10.597 1lap27 440
450 11,027 11,058 11,088 1%4119 1i.14% 11.180 134231 11.241 114272 11202 11333 450
a0 114333 11,364 114394 11,425 11,456 11.487 11.517  11.548 114579 11,610 1le640 460
470 11640 11,671 11.702 11,733 Ii.764 11.79% 114826 114856 114887 11,918 11.549 &Tg
480 114949 131.980 124011 12,042 12.073 12204 324135 12.166 124198 12.229 124280 4580
490 12.260 12,291 124327 124353 12,384 120416 12.44T  I2,4TB 17.569  12.540 17.572 450
560 124572 124603 12.630 12,666 12,697 12.728 12,760 124791 12.822 12,854 12,885 500
51q 124885 12,917 124948 12,979 13.011 353.042 13,074 13,105 134137 13,188 13.200 5ig
520 134200 134232 13.263 13,295 13,326 134358 13,390 13442} 13,453 13,485 13,514 520
530 132516 134548 13,580 13.611 13,643 13,675 13707 13,739 13.770 13,802 13.834 530 k.
540 13.834 13,866 13.8%8 13,930 13,961 13.993 42025 144057 144089 14,121 144153 540
35¢ 14,153 14,185 144237 14,289 14,7281 144213 14,345 144377 144409 144441 14,474 58Q
580 T4e8T4 140506 144538 144570 144602 14,634 14,666  1446%9 14,731 14.763 14,795 580
570 140795 14uB28 16850 144892 14,924 144957 14,989  15.021 154054 15,086 154118 370
s8¢ 15.118 15,151 154183 15,216 15,248 154280 15.313 15,345 150378 15,510 15,444 580
53¢ 154443 15,475 15.508 15.540 154573 15,805 15,638 15671 15,703 15.736 15,769 590
500 15769  15.801 154834 15,866 15.899 150932 15,965 154997 164030 16.063 16,096 500
&1g 164096 16,0128 16.161 164194 16,227 164259 164292 16.325 164358 16,391 lbebs24 610
620 164424 16457 164490 164523 16,555 160588 16,621 16.656 16687 16.720 164753 620
630 162753 16,785 10.B19 16.852 16,886 164919 16,952 16,905 17,016 17.051 17.084 a3
6440 174084 174117 174150 17,184 17,217 174250 17.283 17.316 17.350 17,383 174416 H40
£50 174616 17,450 174483 17,516 17.54% 174582 17.616 17.649 17.683 17.716 17.750 650
460 17,750 17.783 17,816 17,850 17.883 17.91F 17,950 17.984 1B.017  1B,051 18,084 660
&70 18,084 1B.118 18,151 18,185 1d.218 184252 18,285 18.319 18,353 18,386 iBa420 670
SBO 18,420 1B.454 18,487 18,521 18,555 18,588  1B,622 18.656 18.689 18.723 184757 &80
590 184757  1BeT91 184824 184858 15,892 1B.926  18.9560 18,993 19,027 19.061 19.095 £9¢
70 19,095 19,129 19,163 19,197 19.230 19,266 19,298  19.332 19,3648 19,400 194634 700
Tio 19,434 19,468 19,502 19,536 19,570 19.606 19,638 19.672 19.706 19740 19,774 710
720 19,774 19,808 15,843 19,877 19,911 19.945  19.999  20.013 204047 20.081 20elle 720
3¢ 204116 2043150 20.184 20,218 20.253 20.287 204321 204353 20.38Y% 204423 20.458 730
T4y 2044538 204497 204526 204560 20.595 20452% 20,663 20.098 20,732 20.766 20801 140
750 20,801 20,835 20.869 T30
DEG F < 1 2 3 [ El & 7 8 9 ig DEG ¥

* CONVERTED FROM DEGREES CLIPTS 1968).
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TEMPERATURES IM

DEG €

G

2%
34
40

54

16
80
i

106
1ip
120
130
150

150
lén
170
180
156G

200
2140
220
230
240

250
260
260
270
280
230

300

320
330
340

350
3é0
370
380
3390

400
410
420
430
440

450
460
470
450
450

500
51¢
520
530
5460

550
560
870
280
590

6400

PEG C

G

0,000
~0.002
~0.003
~{.002
-Q.000

Ga002
04006
Q.01
0.017
B.025%

Ge033
Ge043
0.053
04065
02078

0,092
Gl
C.123
Gaib0
Cal59

Q178
VL1999
0.220
Gall3
Tel2bb

Ged91
0317
8.2317
Cadha
0.2372
02801

Ga31
DeftaZ
D.594
04527
D.5061

D596
D.632
Deb&T
0707
D.T8E

Ga786
CeB27
0,870
0.%13
0.957

La002
La0448
1.095
l.142
lel92

ls241
1.292
la364
1.397
1e450

1.505
1.560
1.6%7
L.674
1.732

1.791

TYPE B THERMOCOUPLES

PEGREES € (IPTE 19681. REFERENCE JUNCTION AT O DEGREES (.
1 2 3 4 5 & T 1 9 Lo BEG C

THERMOELECTRIC VOLTAGE IN ARSOLUTE MILLIVOLTS

3,000 ~0.0G0 ~0,001 =04001 -0.001 »0,001 =~0.001 =0.002 =-0.002 -0.00Z o
~(e002 =0.002 ~0.002 =0.002 «0.002 -~0.002 -0.003 -C.003 =-0.003 10
~0.003 04003 =0.003 ~0.002 -0.002 =0.002 =-0.002 =~0.002 =0.002 20
-0.007 “0a002  ~0a002  ~0.001 ~0.003  -0.001  ~0.00F -0.0C1  —0.000 a5
“0.000  =C.000 04000 0,000 ©.001 G.001 0001 0002  0.802 04002 %G
0003 04003 0003 0,006  0.006 0,006  £.008 Gapos 04006 0,008 50
0.007 0087 0008 GaG08  0.009 0009 (010 Gu0LC 0.011 04011 60
Gs012 G012 ge013 Callt  0.0Le  ©.015  G.015 G0l 0.017 0.0G17 76
G.018 G019 Qep20 0e020  0.021 G022 (4022 Qs023 ©.024 04025 o1+l
9026  0.026  g.p27 0,028  0.029 0030 $.031) G031  0.032 04033 98
0034 G035 0036 U037 0.038 0,039  G.060 04041 0042 Jelis3 100
Ca084 0045 Gena6 0s047  0.048  0.049  0.050 04081  0.052 Q053 110
0055 Ge056 0a057 04058 0,059 D080 0.062  0.063  0.0864  0.065 120
Ca0és Q068 De06% 0.070 04071 0073 0.074 Qe075 0.077 0078 130
0.079  $.081  0.082 0.083  D.085  0.086 0,088  0.089 0.091 Qal392 140
0.093 0.095 L0986 0,098  0.099 04101 0,302  GJ104  0.106 04107 150
04109  0.110  0ll112 0e113  0.115 0,117 00318 Q120 ©0.122 0.123 160
0125 0127 8,128 04130 0,132  9.133 0,135  €.137  0.13% g.140 170
Gel42 Galéh QL1886 04348 D189 04151 0.153 Guld5  0.157 0.159 18p
t.161 04163 (4164 01866  0.168 0,170  0.172 Gellh 04176 04178 190
G180 0.1BZ  @.184 Ds186  0a188 Gu190 Qa192 Q154 Q4197 04199 200
Ge201 0eZ03 4205 Ca207 0.209  0a211 0,214 C.216 0,218 07220 210
0.222 04225 4227 04229 0231 04234 04236 0238 0240  0a253 220
04245 0247 04250 04282 04254 0,257 04259 04262 0.264  Da260 230
Ca269 04271 DWZ74 06276 04275 0281  0.284  0.286 04289  (.291 240
04294 0.2%9 0299 0.301 04304 0.2307 04309 0.312  0.314  0.217 250
0320  ©e322  0a325 04328 D.33C 0,333 0.336  0.338  0.341 030k 260
0a320 04322 0325 Gu328 04330 0,233  0.33%6 0,336 0.341 O+364 260
04347  0a34% 0352 0»355 0358  0.360 04363 04366 04369  0u372 270
0375 0377 0380 0,383 (§«3B6 04389  0.392 0.395  0.398 0401 280
0¢AD4E Q4406  Dek0Y Catil2 Qekl5 0,418  0.421 0.424% Q%27 8431 2%0
0634 0437 Cak4D  Oabh43  Das46 0.4a9 04452 04455  0.458 Qeb62 390
0.465 D468 (o471 Gt 0.477T  0.481 {4485 0,587 0,450 PRI 210
04497  0a500  (.503 G.507 04510  G.513 0.517  0.520 0,523 Ca527 320
04530 £.533 04537 04540 04544 0,547  0.55¢ 5554 04557 04561 230
0.5646 0968 (571 Ca575 04578 0,582 04585 (.58  0.592 G596 340
04599 D603 Cub606  0ab10  Oa.6ls  0.617 04621 Geb25 04528 Geb32 350
0+636 04839 0a643 0a64T  0u650 0,654  Qu658 Cebbl  0.065 0669 360
04673 0.8T7 0688 Q4684 Da6BE 04692 04696 0699 0703 Ge707 370
04711 0a715 0719 0,723  0aT27  0.730  0.73& 0,738 0.742 GaThe 380
04750 Ge7B4  Da758 0762 CaT8E G 770 TaTl8 0778 0.7B2 . 786 agg
0790 0e7%% (2799 0,803  0.807 0«BI1  0+815  0.81%  0.823 . 827 400
0.832 04836 0o 640 04844 0.848  0.853  0.857  D.B6l  0.865 o870 410
0+B76 0878 04882 04887  048F1 0895 0,500 0.9046 0.908 04913 420
04917 0a921 04926  0.930 04935 0,939 0,943  0.%48  0.952 Ga957 430
GeT61 04966  0a970 Ca975  0a979  0.984 C.9B8  0.393  0.997 L.002 &40
140806 14011 1.015 1.020 14025 1.02%9 1.034 1,039 14043 1.048 450
14652 14057 l.ge2 1.066 1071 1,076  1.081 1,085  1.09C 1.098 460
1100 1106 lei09 1.114 14119 1323 1.128 14133 14138 1ul43 570
14148 1,152 141587 1.162 1.167 1,172 Le177 14182 1.187 14152 480
14157 1,202 1.206 1.711 1,216 1,221 1.226 1.231  1.238 Lelbl 490
1246 1252 14257 14262 1e267 t.272 14277 14282 1.287 14292 500G
1.297 1303 14308 1.313  1.318 1,323 1.328 1.324 14339 1a36h 510
1.349 14354 14360 La365% 14370 1.375  1e381 14386 1391 14397 520
La402 La%0T  le4l3 La418 Leb423 L6429  Lla43s  1e439  L.445 1.450 530
1.456 Tedbl 14,467 La472 ea?7 La483 k488 1a498  La499 1505 540
510 14516 14521 14527 14532 1,538 14564 1a549 14555 13680 550
LeBb6 1571 14577 14583 1.588 1.594 1.500 Lab05  1.611 L1617 560
1622 1.628 1.634 14639 tabad 1,651  1a657 Lab662  1.668 Leb74 570
14680 1e68% 1,691 1,697 1703 1,709 14718 1.720  1.726 1.732 580
1738 LaTbs 14750 1.756 1,767 1,767 1773 1.77Y  L.785 14781 590
La¥97 1,893 1,809 le815 i.821 1.827 14833 1.83% 1.865 1eE51 500
1 2 3 4 5 & 7 [ s L0 DEG C



TEMPERAYURES [N DEGREES €

BEG

&00
&30
620
630
&40

650
686G
670
680
650

150
710
720
T30
Tk

750
T64
TG
T8
190

800
810
824
820
340

850
860
870
g80
850

40
910
220
930
940

950
T3
970
80
9%0

1800
T+010
15020
15330
12040

12030
15060
1+070
19080
1090

1+100
1+lio
2120
1,130
12140

15150
15160
ie170
1+180
14290

1:200

DEG ¢

a

1.791
1.851
1,912
1a274
2,028

2,106
2elbd
24230
2.256
Pa3632

24430
28499
2.56%9
24639
24710

2.182
2,855
ZaG2E
3,003
3.078

3al154
32231
34368
3.387
349606

3.548
3.626
3.708
3.790
3.873

3,957
St
4126
44212
4,298

4,385
4ot T
42562
&, 65F
4y 42

e 833
4e924
54016
5,109
542302

BalGY
54391
Se487
5,583
5.680

5,717
B.BT5
5973
6.073
6e172

G.273
5.374
bett75
6u 877
54680

Ee 783

1

14797
1.857
14918
14980
2.043

2,106
Zx171
24236
2302
24369

2437
2eu08
2578
2ab46
26717

2.789
2.8862
72638
3.010
1.086

5.162
24239
3.3
24355
Fe b4

3ab04
Fab3a
FTLE
3,795
F.881

3e965
by 045
5a135
4. 220
44307

LYY
Beu83
4571
Hhabbl
4e 751

4aB42
54533
5,025
bellE
5«212

54306
54401
bHe&9b
24593
5e589

5. 787
5.885
54983
£.083
6+182

6a283
64384
HesBE
be588
£.690

54794

{IPTS 19881,

z

THERMOELECTRIC vOLTAGE

1.803%
1.863
l.924
1,986
24049

2.113
26177
2eZ243
24309
22376

Zelhs
24513
2.583
24653
T2

Z.797
28549
Ze943
3.018
Ja093

W e

G #d3
Ga0 Gl
4580
410
4 T60

4a853
439432
5.035
S.128
Ga221

5a.31s
Sa810
54506
34602
Ba635

5.796
S.8%5
S99
G.093
6+197

64293
He3%4
ERER
64558
64761

L4804

3

1.8G9
1a859
1a531
e%93
240355

24119
24184
2249
2+314

24283

Zatb1
24320
24590
Z2e660
28732

2 BG4
24877
Z435]
3025
34101

GL177
Zelb4
34332
EEEN 4]
32490

3.57¢
Jeb51
3s722
3.81%
3,898

3.4582
4yGbE
4allZ
4a238
44325

Getl2
44500
54589
Gab?Y
L4 T6HS

Ly BEL
4,952
SeDbh
54337

S.233

5325
Sa420
Se516
5.532
5.70%

54806
5.50%
6+003
bal0Z
hel02

64303
falih
62500
beBOE
6a711

Hells

TYPE B THERMOCOUPLES

%

1eB1I5
14875
Ta937
le?99
24062

Zel2b
2e130
2e258
2322
24590

24458
2527
24597
2ebET
22735

24811
ZeB84
2958
34033
4.108

3.385
3.282
34340
3al18
32498

3578
34659
EREEY]
J.823
34906

34990
L0775
4al60
4a2h6
44333

4421
4,509
44598
hab8H
4.778

G869
4e961
5.8%3
Salas
50240

5e334
Seh20
54525
5.621
5.718

Te816
5914
64013
6112
6+212

0e313
belill
§+.816
Ga618
52721

GeBZH

5

I ABSCLUTE MILLIVOLTS

1.821
l.882
14943
24605
24068

2132
24197
242863
2.32%
24398

Zak60
2534
Zak4
Zab74
2e T80

24818
2892
24566
Rl
3.118

3,192
34269
BadkT
3al26
3,506

3088
EXY-1-
3.749
34831
34915

3999
4. (B3
4a169
Gal85
Ge3al

4ad30
44518
42607
54697
4.787

Ge878
LHa 2T
5.063
5356
5,249

Dedad
He439
94535
G631
5.728

S.828
Sa92%
64023
Gel22
54223

64323
Sak24
&e5256
&eBZ9
6e132

£+835

&

1,827
1.988
leSus
2.0)1
2,074

2,13%
24203
2,259
24336
24803

2.472
24341
2,611
2,682
2,753

2,826
2,895
24373
3,048
2a124

3.200
3,275
3,344
E T
3.534

32,594
3,675
3,787
S840
3.923

%007
4052
4,177
4,284
4,351

Gadif
Ga527
Geb]8
Hy 706
A 796

“l.B87T
4 979
Sa072
54165
5.25¢%

5,333
5449
Pabay
S.641]
5,738

5,836
5,934
6,033
6,132
£.233

$,333
Buk35
&.536
6,639
64742

6,846

REFERUNCE JUNCTION AT O DEGREES Ca

¥

1.833
1.854
La535
2a02i8
2.G81

2el4h
24210
2,278
Za34i
24410

2478
Ze248
Z.618
2.689
2.780

2,433

2906
2,980
3,055
3,131

3e208
3.285
3.363
Jebh
ERS-F]

3602
Fa583
3.7865
EXY-LY:]
3a931

Aa.0ie
HalCO
G.1B8
G.272
44359

Gatits?
4a336
bag2h
4735
4o BOS

4aB9T
4,589
5.G81
SalTé
5.258

5+363
54458
54504
S.651
5.748

P.B45
D944
Gal43
64167
64243

o343
bakad
&a547T
8649
£.T52

64856

8

Wl W
PR
WO R

Geiib
hoBakh
GebiG
Gal24
LeB14

44908
44958
5 GO0
54184
Ha? 78

5372
S bG8
ERE-L-T
S+660
5e7HT

5.855
Sa0h4
bah3
6152
G203

&s353
Eatb5
6357
RT3
6a7063

SeBoE

El

FeVan

4032
44117
44203
G4 290
be377

Y-
4aB53
Hubld
4733
-

4,915
54007
5.l00
Bel%y
54287

Ha382
SaATY
5.573
52670
G167

D,865
LT
6.063
64362
BaZ63

&a364
Labbs
6.3587
6.57G
G TH3

5877

14

32233
3.368
34387
EPEY.T
Falkb

3e628
3708
3.790
3.873
3a557

Galn]
hallb
baZl
Gad9E
44386

datiTh
4a562
4ab52
baTuZ
4aBEH

4e924
SaGle
5a10%
Se202
5297

54391
Setd7
S5.583
5e 680
5777

5.875%
5.973
LeG13
6a172
6.273

&.374
Sau¥S
64577
G680
6,783

£4887

BEG C

950
GHQ
ERl]
9ED
596

100G
1310
1,020
L.a30
1,040

13050
15060
1,078
1s080
1:09%

lyion
12110
14120
1130
12140

1y lsg
11169
1170
1y 1EQ
12190

ly200

DEG



TEMPERATURES

DEG

14200
1210
1220
1230
1240

1250
Li2ed
15270
1,280
ls250

15300
12310
14320
14330
14340

1+35C
1s360
1,370
1+380
14290

1400
1eal0
14420
14430
1ed40

1ya50
1st6r
L4700
Ly480
1490

1500
14510
14520
15530
La54al

1,550
1560
a8 78
1580
14290

14600
15610
15620
14630
15840

12658
14660
14672
1.68¢
1:690

1+700
1,750
15720
14730
L7480

14750
Iy760
1770
1+780
1790

1,800
1,210
1,820

BEG C

TYPE B THERMOCOUPLES

I DEGREES € {IPTS 1968). REFERENCE JUNCTION AT O DEGREES G
G H 2 3 4 5 & 7 B 9 10 DEG €
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS
H.7832 Eo T34 &80 faBl4 G825 £.835 H.B48 feB58 H4 866 64877 6887 120G
6. 887 £ 898 64908 62918 La929 54939 5,950 5.960 64971 6.%81 6991 12210
5,991 T.002 Terlz Te023 F.033 TaObss TuG64 Tu06E Ta075 T+088 T.09%6 1220
7098 T4107 Tell? 14128 T.138 Tela9 Ta159 7.170 Ta181 T+190L Ta282 230
F.202 Ta2lz Te223 Ta233 Tallt 74255 To285% Tu276 Te280 74297 74308 L1240
Ta308 Te3lE Te329 Ta329 74356 Te361 Te371 T.382 Ta393 Ta%03 Tetlt 1s250
Tablé Tab2s Tale35 Talettl Tul5T Tatse? Te478 Te489 Tab50C 74510 Ta%21 1+280
Te521 T+932 Tua542 Tab53 Tab64 F55 7585 o595 74607 T.518 Ta628 L1+270
Tub28 T+£39 Ta650 7661 Tab7TL Tub82 7.693 Ta704 Te715 Te725 T« 136 1+280
Tul36 Taded T+758 TaTBY 7.780 Tu730 Te801 T.8iz2 TaB23 Te834 74845 12290
ToBbE TaB55 T«866 T-817 T.888 Te899 7.910 Te921 T332 T«943 T.953 1+300
T.953 TeR&h 74975 7.986 72997 8.008 8.019 §.0390 8e04l 8052 Ba063 1s310
Ba.063 B.874 Be0BS B.0%6 Bei07 8.118 8,128 4,139 84150 84161 Bal72 13320
8,172 Ba183 Bs194 8.205 BeZ318 84227 8.238 B.249 8.2561 8.272 84283 14330
8,283 BaZ94 §.305 §.3186 B.327 8.338 8,349 84360 84371 B.382 B.393 1340
B.393 84404 Beb1s Be&26 Bat37 8,446 8,460 o471 Ba482 By493 84506 13350
8.504 84513 84526 B.538 84549 Ba260 8,571 8.582 Ba593 8,604 B.616 1380
8.616 Jab27 8,638 Babh® Ba660 84671 8,683 84694 BaT05 8.716 B.727 1370
8.727 8736 84750 Ge751 84772 §.783 8,795 B.806 Be8:T 8.828 B,.83% 12380
8,839 8.851 4,867 GaBT3 8.884 8.896 8,967 84918 Ba929 B4 541 8,952 12390
8,952 8983 8.974 Be986 G+997 9.0438 F.020 9031 FaQh Fa023 Ge065 L2400
F.065 G076 Z.087 079 Pall0 94121 9,133 Falth Q4135 GaleT F.178 1s410
F.17E +18% G201 Fe212 Ba223 9.235 Fe2ab 9,257 9269 9. 280 9.291 lss20
94291 Qe3032 S+314 Fa32H 9,337 9a348 F.380 G371 FuE82 9.3%4 Fa405 1830
T 505 Patsl7 Gas28 Tau3G G5l 2,462 Pt Th G4485 Feks27 G058 519 140
9,519 04531 ET ) Ya554 EXYl-¥] 94577 9.588 F.599 G461} 9.022 G634 1+450
Pebia Dbty FebBT G4608 ERY:T:Ae Fab91 Z.702 F.7%4 F.T26 9.737 G T4E 1v480
Gy Tl FeTHE 9.771 G783 T34 9.808 F.817 FB2S G840 F.802 G863 Lot 70
%863 D4875 94880 S.8%8 4909 Fe321 G.533 TG F2356 aFHT 4979 LedtBO
4,979 Fe990 104002 104013 104025 10.0356 10.065 104059 10.071 10.082 10.094& 13499
104084 104106 104,117 304129 1041480 104152 104183 30,175 10G<1B7 10.1%B 104210 12500
i0.2310 104221 104233 10,244 102258 104288 104,279 10.2%1 10.302 10.314 104325 1s51¢
106325 104337 10,349 10,360 1U«372 1043683  10,3%5 10.407 104418 $0.%30 10.441 12520
Cottttl 104453 104465 10,476 104488 10.500 104531 104523 104534 10,566 10,558 L2330
104558 10.5069 10561 104593 104604 104616 10,627 104639 104651 104662 10.674 1540
104674 104686 1046%7 10.70% 104721 10,732 10,746 10,756 IG.T67 10.779 15,79 1,558¢
10790 104802 1048LA 104825 104837 104849 10.880 104872 10.884 10.895 10.907 =11
10.%07 10,919 104930 1049%2 30.%5& 10,955 10,977 104989 11.000 11.012. 11.024 137G
114024 11,0635 11,047  11.05% 31.070 31,082 11.,0%9¢ 314195 13143117 11.129 1l.lal 1:580
Tlalal 1314152 11,164 31.176 11187 114199 11.211 11.222 11.234 11.28486 1l.257 1590
114257 114269 11.281 11.292 11.304 11,316 114328 114339 11.35% 114363 11.374 1600
116374 11,386 13a398 11,409 11.421 11,433 11,444 11,456 11,6468 11,480 11.491 Lré&1i0
11,491 11,303 1LJETS Ulu526  11.538  11.550 31,961 114573 11.58% 114597 11l.608 11620
114608 114620 1Leb32 11e65% 114667 11.678 11.690 1l.702 11l.714 11.725 L+&390
114725 114737 11.0769 T1eTT72 11,784 114795 11,807 114819 11.830 11.642 16490
1.842 114854 114886 11,877 30«889 11.501 110912 11.926 114936 11.947 114939 11650
114959 114971 1L.985 13.994 12,006 12,018 17,029 1Z.041 12.053 1Z2.064 12.076 1,660
12,876 12,088 12.099 12,111 124123 12.134 12,146 12,358 12.17¢ 12.181 12.193 1670
122193 124235 124216 124228 124240 12.251 122263 12.275 12.286 124298 124310 ls680
12310 12.321 1243233 12,345 L2433%6 12,368 124380 12.391 12.403 12.415 12.42¢6 1+6%0
12526 124438 12.450 124461 122473 12.485 12,496 124508 12.52C 124531 124542 1+700
12,543 12,555 12,266 12.578 12.590 12,601 124533 12.524 12,636 12,5468 12.459 Iy7L0
12,659 12,671 12.683 12,694 . 124706 12.718 12,729 12.741 124752 12.764 12.776 1s720
12776 124787 12.799 174811 12.822 12.834 12.845 12.857 12.86% 12.880 12.892 Le730
12892  1Z.903 12.915 12.927 12,938 12.950 12,941 12.973 12.985 12.996 13,008 L+ T40
153.008 13,019 13,031 :3.043 13,054 13.066 13.077 13.08% 13.100G 13.112  13.124 1s 750
134124 13,135 13,147 13,158 13,170 33,181 13,193 13,204 13,216 13,228 13,239 Ly 750
134239 13,253 134262 13,274 I3.285 T3.297 13,308 13.320 13,731 13.343  13.354 Ly 770
13,354 13,366 12,378 13,289 13,403 13412 13,424 13,535 13.447 13,458 13,470 1+780
13,470 13,481 13,493 13,504 13,516 13,327 13.53% 123.550 13.562 13.573 13.58% 1730
13,585 13,596 13,607 13,619 13,630 134642 1734653 134665 13.676¢ 13.688 134699 1s800
13,699 13,711 134722 13,733 13.74% 13.756 13,768 13.773 1%.79l 12.802 13,814 1s81i0
13.814 . 1820
a 1 2 3 4 1 & 7 B kd 10 DEG C
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TEMPERATURES IN

DEG €

-274
~268
-250

~260
-239
~220
~-210
=200

—-190
-180
-170
-~ 160
~150

—140
~130
-1290
=110
-100

=540
~&0
=10
-60
=450

—ad
-39
-20
-1

1
23
30
40

50
&0
79
3
£l

oo
iig
1z2¢
130
140

130
169
179
180
19¢

260
210
229
230
240

250
260
272
ZBQ
290

304
31g
320
330
340

o

~9.815
9,797
-9.71%

-3+ 604
-3 4585
=3 2T
-9.,063
-8.824

~8.561
wB.273
~Ta563
~Tab31
~Ta2T9

~GHe 507
-6.518
~54107
w5 e b80
-54237

“4.777
—%4a301
-3.811
~3.308
-2,787

~Zedbt
-1y 709
~14151
=a561
0060

0000
Da591
1.15%2
1.801
Za4ly

3,047
3.683
4,329
4,983
5,646

be317F
64956
T4583
B.377
9.078

9,187
104501
11.222
114349
124681

13,4172
14,161
14,909
15.661
164417

17,174
174942
18,710
19,481
20,256

214033
21.8)4
224597
23,383
244171

TYPE € THERMOCOUPLES

{IPTS 195881

3

5

5

&

REFERENCE JUNCTION

7

)

THERMCELECTRIC VOLTAGE [N AZS50LUTE MILLIVOLTS

DEGREES C
1 2
~9.802 -9.808
~3,728 =9.737
~9.5617 ~%.630
~9,472 ~%,488
~9.2%3 ~9.313
~5.085 -9.307
8,850 -BH74
~Be5EE  ~B.615
-~3.303 ~Ba333
“7.995  =8.027
~Te655 ~Ta559
-T.3i5  ~T.351
—6eG05  ~haG8Y
~6s556 —6.4596
~6,169  -5,190
—5.774  =5.T7&7
~5,282 —5.327
4 824 —4.8T0
40350 -4.398
~3,860 -3.910
w3 3BT w3 A08
~2a B35 -Z4892
~Z308  =Za362
~1.784 =L1,819
~1e208 w1.264
~0e635 —DH.076
~0.059 =04117
0e059  0alld
0.B51 0711
14252  1.313
1a862  1.524
24682 ZeBah
3.110 34173
3,748 3,812
Ga394  Aab59
5,045 5.118
5.713 5.780
64385 BaB57
T7.084 7,133
Ta152 Ta21
84447 B.E17
G149 9.220
9,858 9,97%
104573 104645
ila29& k1367
12,0722 12,095
12,755 12.828
13,493 13.%67
14.236 16,310
1e.884 15,039
15.736 154812
164493 164569
17.254 174330
18.018 16.095
18.787 1B.884
19,558  19.836
20,333 20.411
21,111 21.189
214892 21.970
224675 22.754
23,461 23.540
24,250 244329

1 2

~%a.813
Q2745

~Qe642
~%.503
~3.332
~9e129
-5 95

~Babh2
~84362
~34358
~Te733
~7e387

~7.0320
“~Heb35
w5423]
~5e810
~53.37L

~4.916
il
~3,959
3,459
w2 Gl

~Zatls
~la874
~1a320
=0 154
~0ei T

0.176
0770
1.373
1.985
2.607

34237
3.876
Ga524
HeiBl
SeBab

£.520
74201
Te890
BaSET
G270

10.600
104717
114439
12.168
12,902

134641
144385
154134
154887
16464%

174408
184172
184941
19,713
20488

21267
224048
iZe832
234619
244808

~9.0817
~Q.754

~Dab84
~9.519
%4350
—Galbl
~Ga923

LR
~8.391
~Ba0%0
=767
~Teh22

~Ta0h8E
—6.675
—6.273
5853
=5.k16

~46,4963
—Gab33
— 4 e (09
—3,509
—24996

—2eh869
~1.929
~14376
~Ga811
~0+234

G235
L4830
Lal34
2e047
Z2e689

34300

3.941
GaBG 0
Ja247
54913

S.088
Te2Z70
Te%40
84657
Fa3d6l

L0.472
i0.789
114512
l2.243
12.975%

13,715
16,460
15,209
15,963
164721

17,483
184248
19.018
19,790
ZGa566

214345
22,127
224911
23,698
244587

46

~9+821
=3 ThZ

b -1-1
=9.534
~9.368
~-%.172
~Bs947

~B45696
—Bat20
~B,121
~Ta 800
~Ta%58

=T 0%h
—GaTlh
~ha318
~24895
=24 HE0

54009
—ha Bkl
i, G5
~3.550
~3e048

~2e522
~1.983
-1.532
“. B8
~Be292

0295
0,890
Leu95
22309
24737

3.364
44005
4.550
52314
44981

XY :3-1]
T423%
B+029
54727
Fah32

104163
10+861
11.583
12.314%
13.049

13.789
144934
154264
164038
16797

17.54G
18.325
19.095
19.868
204644

21a423
224205
224988
23777
244566

-9.82%
=370

~9.67T
—9.649
-5 4386
~%.193
~B84971

6722
“B.443
w152
~7.8133
~T,491

~Tal32
G T3
~5.354
~5.938
-5.50%

~5,08%
~4.588
—halad
~3e610
~3a100

w2da575
L.038
~1.487
~U.925

0350

G.354
0,950
1.556
2,171
22795

Sa428
4,070
4a 720
5.38¢
b,048

6724
Toho?
8,09%
8,797
94503

104215
10,4933
31.657
124387
134123

13,8664
14,009
154359
16,114
164673

17.6326
18.402
19.3172
19,945
20.722

21,501
224282
234068
23.8%5
EL N T

~2 828
=3 TTT

~He88
-9, 563
-9, 404
~-F.216
~JePY4

~BaThE
-B.u77
-G.183
-1.866
~1.528

~Ty169
-G 792
~54395
~S.981
—5.549

~2.100
—4 036
w4106
~3eb61
~3+152

“leb628
~2.+092
~laB43
~G.982
~GatQ8

Ga®l3
1.011
Tasl7
2233
2.858

3.491
4e134
4. 786
5, an
6.115

6192
Tatt76
54158
Be867
F+573

1. 286
11.8GH
la730
12.86]
13,197

12.938
léab8a
15435
lea1%0
Ih. 549

17.712
18.4TT
194249
204023
20.800

21579
224387
236147
254934
ZhaT24

~Y 899
~Sa577
~Tahgl
~% 4234
~2e0i7

G TTh
~8.505
~Gul13
~7eB96
~Te362

=Te208
~6 830
~Gahlo
~La0R3
=54553

-5al4b
~4.6A3
—he2{}t
~34711
~3¢2G3

~Ze0Bl
~Zdalbh
1599
~1038
~Tesbl

Teh72
1+071
1e678
2e295
s

3.585
44199
faB5Z
5.513
Bel82

bl
Ta585
Bl.238
8.938
LRy T

1043358
il.077
11.803
12334
134271

Llua0i2
4759
15510
1647266
17025

17.76%
184556
19326
204106
204877

214637
22u440
23.225
2aa0l13
Zha 803

o

~9.833
9,791

-3 709
~Ga59]
—-Qali8
BT
~G e 020

~Ge T3
~&.423%
~GaZ83
~T+931
~T4297

~Taa63
~G e BBG
—~ba476
~G 03
~545637

-5.151
~4 . T30
~4e53
-3 &)
=3 edD4

-2e 130
w? o 200
~l.654
-1.095
-0e524

Ce232
14331
14739
24357
2.984

Feb19
by Lfads
Le517
5.57%
&a2H0

He928
Talald
Sedu7
9008
G710

10« 429
114150
Li.s76
12.608
13,345

14.087
1d 834
15. 583
la.34l
17101

174855
1H.633
194404
20.178
204955

1.735
Z2+5%8
234304
4,092
zu.882

B

~F. 535
-9 79T

~FeTLG
~3e604
—Fah55
—%a274
=Ga063

-2.824
~8.561
-4 273
=Tu963
~Te631

~Ta219
-ba4507
—645i6
4. 107
~5.6890

~5.237
~4.777
~4.301
-3E11
~3.306

~2«THT
w2e254
-1 708
~ls151
~CaZf1

Ga391
la192
1.801
Ze419
3+08T

3683
4.32%
4 P83
Sebhb
G.317

L9960
TabB3
da377
4078
Y.787

104501
li.222
Tla98%
124681
12.519

144161
14.909
15486l
16,417
174178

174962
12,710
15,481
ZCe258
21,033

21814
224557
23,383
244171
2ha561

10

~270
-2e0
=250

-24g
=234
-22G
=210
200

~190
-189Q
-17¢
~189
=-l3g

~149
~130
~120
~11lp

-Llg0

~9¢
~80




DEG C

350
350
370
380
390

409
419
420
430
G40

450
460
470
430
4980

500
510
320
530
S49

550
540
579
580
59¢

690
510
629
630
540

&50
660
&TG
680
6990

700
TLp
T20
T30
T4

750
Te
770

790

804G
8lg
420
830
840

§50C
864
gtg
gdg
8990

950
9lg
92c
230
EL

50
I60
970
980
990

1,000

0BG C

iy

244961
254754
264549
27345
284,143

28,943
29,144
30.546
31,350
324155

32,9560
33,747
344574
35.382
364390

36,999
37.608
38,617
39,426
404236

41.045%
414853
424662
G 4470
44,278

45,085
4%.89%
464697
47,502
484306

49,109
494911
304713
51,513
52,312

§3.110
83,507
S4.703
50,4498
5642591

57.083
57.873
58,663
594451
604237

61.022
5148086
52,5388
63,368
Gy 14T

64924
£5.700
564473
§Ta24850
68.015

£84783
55,549
70,313
T1.075
T1.835

T2.553
13.350
Fha 104
T4,857
To.608

T6.358

b

1

25.041
25,833
264628
274425
2842723

294023
294824
304627
314430
324235

33.041
33,848
3446535
354463
364271

37.080
37,88%
38.698
39.507
404318

414125
414934
424743
43.351
44 4358

454165
454972
45 TTT
474582
48.388

494189
450992
504793
51,593
524352

534190
33,947
54.782
554377
564370

574162
57,952
Bf T4z
594529
604316

614101
61884
62456066

634446

&h4225

65.002
H5.777
£64551
67322
§8.4092

684860
63626
T390
71,151
Tle91

T2.65%
T3.425
T&el19
Taa932
754683

2

3

TYPE E YHERMOCOUPLES
TEMPERATURES IN DEGREES € {IPTS 1968},

4

&

&

THERMOELECTRIC VOLTAGE I[N ABSOLUTE

25,120
25,913
264708
274504
284303

29,103
294904
304707
314511
324318

334122
33.928
344738
35544
35.352

37.161
375970
38.779
3%.588
404397

41,208
42,015
42.824
434632
B4 439

454246
464052
464858
4Ta663
GB o467

494270
50.072
504873
514673
5Ze472

53.27¢
54.066
54,862
354656
564,449

5241
58,031
58,820
59,608
504394

6la179
6la 262
624 Th4
634524
644303

£5.080
654855
66,628
674399
684149

584935
59,702
T04466
Fle227
Ti4987

T2.745
T3.501
Fhe 255
15.007
15.758

2541599
25,5992
264787
27.584
284,303

294183
29.984
304787
314393
324396

33,202
344009
34,818
354624
364433

374242
38,051
384860
39.669
40078

414287
422096
42 0 H 4
43,712
444520

454327
464133
462938
AT TH3
484547

494350
Bhalb2
50,953
514753
G2a532

53,350
ERRLY]
55,941
55.736
56,529

574320
58,110
58.899

59,687

50473

61l.258
624041
6248722
634602
64,4380

654157
63,922
E64705

. 8Ta8T6

L8246

694013
69,779
To45h2

1,304
TZepb3

724820
73,576
Th 4330
15,062
75.833

254278
264072
264867
2726564
284463

294,263
30.065
30.858
31,572
32877

334283
344090
36,897
A5.705
36a514

374323
284132
38,941
39,4750
404559

414368
4241717
42985
43,793
444501

454407
46213
474019
4T 824
48.627

4% 430
304232
514033
51.833
524632

534429
544226
55.021
553.815
56,608

574399
584189
58,978
59,765
60551

614336
624119
52,900
634680
Gh o458

65235
564009
86,782
674553
684322

69.050
694855
T0.618
Tle380
724139

T2u896
73.652
T4 ltQ5
THa157
T5.908

254357
264151
26 F4T
274744
284543

29,343
30.145
304948
31.732
324557

33,364
34,170
34,978
35.786
364595

37,403
38,213
394022
39.831
402640

410449
424258
434066
424874
Gl 681

454488
46,254
47.099
47,906
48,706

494510
504212
514113
5le913
5Z.T11

53.509
544305
55.100
554894
56.687

574478
564268
59057
B9 Bhd
604530

Eledls
£20197
624978
53,758
S4a336

654312
§6.087
564859
674530
684399

69166
£9.9312
TOe64
Tienbe
724215

T2.972
13,727
T4, 480
TheZ32
5,983

a7

25,437
26,230
27026
21,824
28,623

29,423
30.225%
31,028
31,833
32,538

33,054
34.251
35,059
35,867
364,675

27,684
348,293
39,193
3%.912
40.721

41,5390
42,339
43,147
43,955
4. T6?

45,3869
46,375
47,180
47,584
48,788

49,591
50,392
51.193
51,993
52,791

53,589
54,385
55.180
55.974
56,766

57.557
58,347
59.136
59,923
60,798

61,693

624273
63,056
63.836
bhebls

85,390
65,154
66,937
47,707
68,4676

69,243
F0.008
TO.T71
7i.532
T2.2%0

73047
73,802
T4e556
75,307
64058

REFERENCE JUNCTION

7

8

MELLIVOLTS

25.514
26:310
2741086
27.903
20,703

294503
3043085
31.109
31.913
A2.719

33.575
344332
EEPRET
35.948
36758

374565
38.374
394184
39,993
#0+802

414611
424419
43.228
444035
444843

454649
46450
474260
48,065
48.858

49.67)
50472
51.273
52,073
52.871

53.668
S4 L hby
55,259
564053
564845

57.636
5B 425
59.214
60,001
50.787

6la571
624353
63,134
634914
644691

65,467
56,241
674514
674784
684555

69320
T0.084
T0847
7i.608
FZ2a366

Fi.l2z
T3.878
T4a631
15.382
7643133

254595
264389
27+386
27+%83
7B8.783

29584
304386
31,189
31.994
32.73%

33.605
256413
35,220
36.029
364837

374546
384455
39.264
404074
40.883

41la892
424500
434308
Gbdellb
444923

454730
464536
4Te340
484145
48549

494751
304553
514353
52.152
52951

53748
54,4544
55.339
564132
564924

574715
584502
594293
604080
60865

51649
82,432
63.212
634992
644T69

654545
664319
674091
67851
684630

894396
T0el61
10.923
T1l.683
T2a442

730199
734953
744706
754458
764208

g

254675
264489
27.265
28.063
284863

23,664
30466
31,270
32.074%
32.880

33,688
340493
35.301
36,109
36,918

374727
38.536
394345
G3al55
L0 4964

41.773
42,581
#3.389
44,197
45,004

454811
464616
474421
484226
45029

494831
5G.633
S1l.433
52.232
534031

52.828
544,623
55,418
56.212
574004

57:794
58,584
594372
60,159
60944

61.728
42.51¢
6534290
&4 4 Q69
&4 B4T

654622
56,396
67.168
67.938
£8.708

694473
TGe237
TG.999
Tia159
724518

T3.274
T4 4029
T4,.781
T5.533
Th,282

AT O DEGREES .

3¢

254 T54
262545
270345
284143
28.543

294 T44
304548
314350
324155
324960

33.767
34574
35.382
36.190
254599

374808
384617
39426
40+236
41043

41l.853
424562
430470
44 a278
45085

45891
464697
47a502
sBe3086
49.10%

49.911
50.713
5la513
5Z+312
534110

53.907
54.703
55,498
264291
57083

574873
584653
59«45]
604237
61.022

6l.806
62,588
634368
Gl 147
bhaG24

65.7006
664473
674245
6B4015
584783

594549
704313
71,075
TLaB35
724593

13350
The 104
TheB5T
T5.608
764358

i0

DEG ¢

350
El-14]
379
380
%0

400
41p
420
43¢
440

450
460
470
LY:1a}
430

500
51o
520
530
B4y

250
560
570
580
590

£00
&10
£20
630
640

G20
660G
&e70
&80
690

TOG
Tio
T2
130
740

750
760
0
780
190

400
8ig¢
8ag
B30
Bag

850
gag
870
8ag
890

200
919
g2g
93p
94p

954
950
279
980
990

100e



TEMPERATURES IN

DEG C

100
iig
12¢
130
140

150
180
170
180
198

200
Z10
Z20
230
240

250
260
270
280
290

300
310
320
330
340

356
360
370
380
390

DEG €

4]

~Bu 096
-7.8%0

~71e459
~1a02
~Tal22
~6a821
-6, 499

b 159
~5480%
~5a426
-5 4036
-44632

44215
-3,785
~3380
-2.8%2
~2.431

-1a49860
~1.%81
-0.395
~0.503

3.000

G500
0.507
1.019
1+538
24058

Z.585
3.135
Fa 649
4,186
44725

5.268
5.812
H.359
6.907
TatST

8.008
8,540
9,113
9,687
10222

104777
11332
11.887
12,442
12.998

12,553
14,108
1ha662
15,217
15,771

164225
16,879
174432
17.984
184537

19.089
1945640
204192
20,743
214295

TYPE J THERMOCQUPLES

DEGREES C (IPTS 1968} REFERENCE JUNSTION AT O DEGREES (s
1 z 3 & 5 & 7 g El i0 DEG C

THERMOELECTRIC VOLTAGE TN ABSOLUTE MILLIVOLYS

-z19

PT.912  —7.934  =1,955 —T,9T6 ~7,996 8,017 -8§.037 ~8.057 ~8.CT6 -8.096 -200
~Te683 =T 70T =T74731 ~TaT55 =T.178 =7.80% =V.824 ~T.,866 7,868 -7.850 -190
CTeB2T  ~Te455 T, 6B2 ~T4508 -T7.533 -7.55% ~7.584 ~T.609 -7.634 7,659 -18c
274151 ~TelB0 =7.20% =74237 =T.265 ~1,293 -7.321 -7.3488 -7.375 -7,402 -17¢
54852 ~6 883 54916 =6,944 -5.9T4 «T.004 =—Ta038 -T7.064 -T.093 ~T.122 -160
B BAT  —£.BE5  —£,598 64630 =6.563 =-6,695 ~6,727 ~&.788 ~5.790 -~5.821 -150
cBelTh  —6.228 —6.263 =6.297 —6.331 -5.365 6,399 -6.433 ~6.266  -6.49Y -140
15,837 -5.874 -5,910 =5,946 ~5.982 ~6,018 -6,053 ~6.087 6,124 64159 -130
Chuhbh  ~5a502 ~54540 «5,5T8 =5,615 =-5,553 =5.690 =5.727 ~5.764 -5.801 ~12¢
“5,076 ~5411% =5.155 ~5,194 =5.233 ~5.272 =5,311 =5.349 =-5.388 -5.426 «110
ChebT3  —boTih  «4eT55 =4,795 44836 «4,BTE ~A.PI6 ~4.956 —4.996 -5.038& -100
~4a25T =4e299 wha341 =643B3  ~4,625 ~4.46T ~44508 ~8.550 -4.591 -4.632 -9
“5 829 —3,8T2 m3,915 ~3,958 4,001 ~4,084 ~4.087 -4e130 -4.172 0 -4.213 ~80
343H0 —3.433 -~344TE ~3a5Z2 -2.566 =3.610 ~3.654 -3.698 -3,742 -1,785 -6
“2.038  —2.98& ~3,029 -3.076 =3.120 =3.165 ~3.210 3,250 -3.299 -3.344 -50
2 478 =2.E24 ~2.570 -~Z2617 ~2.663 ~2.709 -24755 ~2.800 ~Z.847 ~Z.892 w50
C24008 ~Ze055 —24102 —2:150 -2.197 ~2.,244 -2.291 -2,338 -2.384 2,431 -40
14530 w1aB70 -1.626 —14674 —1.722 =-1.770 -1.818 ~1.865 ~1.913 -1.960 ~30
wLaOkk  ~1e093 —leidl 14190 -1.239 =~1,288 -1.336 -1.385 -1.433 -l.481 ~2¢
~0.550 =0.600 ~0a650 ~0,699 ~0,T48 -0.T9B =0eB47 ~0:896 ~0a.945 0,955 wil
0,050 —0al01 ~0s15F =04201 ~042%51 -0.3@1 ~0.351 ~0.401 =-0.43L -0.301% [
0 050 04101 Del51 04202 0,253 0,303  0.354  0.405 04456 0507 o

04558 Ga60% De&SD  DaT11 0.762  0.813 0.865 Te516  D.567 1.019 18

1,070 1.122 14376 1.225 1.277 1,329 1.381 14432 1.484 1536 26

1.588 14640 1,693  1.745 1.797 1.849  1.901% 1.G54 24086  2.058 3

2el1l Re163 24216 2.268 24321 2,37 24426 Za4T9 24532 24585 40

24638 2.591 2743 2,795 2.B89  2.902  2.956 3.009  3.062 3.3115 50

34168 3,221 3,275  3.328 3,381 3,435 D.4B8 3542 34995 3.64F 50

3.702 34756 3.809 34863 3,917 34971 4,024 4.078 4.132  4.186 70

44239 44293 44347  kuHO1 444655 4,509 44563 4.617 #5671 4,725 85

4.78C 4.B36  4.BBE  5.942 4,996  5.050 5.105 5.159 54213 5.258 90

5,322 54376 5,431 5,485 5,540 5,594 5,649 5,703 5,758  B.B12 iog

5.857 54921 5.976 6031 54085 6,140 6,195 &e26%  6£a304 64359 110

Eellh 64468 6eB23  Be5T8 6,633 6.688  beTa2 £aT9T  £eB5Z 64907 120

64962 T+017 T2 Tel27 7.182  T.237 7.292 Te3aT  Teh02  Teb87 130

TeB12 T.587 74622 74577 TW132 T.787  T.843 T.898  T.953  8.008 140

8,063 B.118 2,174  B.229 8.7B4 8,339 8,394  8.450 8,505  8.560 150

8,616 8,671 8,726 8.781 8,837 8.892 84947  9.003 94058 9.113 160

9.169 9,226 9,279  $.335 9.390  F.446  9.501 9,556  9.612  9.667 170

G.723 9,778 5,834 9,889  9,%4 10.000 16.055 10.111 10.166 10.222 180

104277 104333 104388 10,444 106.499 10,555 10.610 104666 10.721 104777 i%0
10,822 10.888 104943 10.999 11.054 11.110 11.165 11,221 11.276 1l.332 200
11387 11.4673 13498 11.554 11.609 11.665 11.720 11,776 11.B31 11.887 210
11.943 11.998 1240546 12,109 12,165 12,220 12.276 12,331 12,387 1Z.442 220
12.4%8 12,553 12,609 12.664 12,720 12,776 12.831 12,887 12,942 12.998 230
13,053 12,109 134165 13,220 13,275 13,331 13,386 13.442 134497 13,553 240
13.608 13,666 13,719 13,775 13,830 13,886 13.94%1 13.957 14.052 14108 250
14,163 14,219 14,278 164330 14,385 14.h4l 14,496 1448552 14,607 14,663 260
14,718  14a774 144829 14,885 16,940 14,995 15.051 15.106 15.162 15,217 270
15,293 15.328  15.383% 15,439 15.494 15,550 15.605 15.661 15.7i6 15.771 289
15,877 15.882 15,938 15.993 16.048 16.106 16,159 16.21% 16,270 16.325 290
16,380 16.636 16,491 16,547 16,802 16.657 16,713 16,768 16,823 16.879 300
16.934 164389 174068 17,100 174155 17,210 17.266 17.321 17.376 17.432 310
17,487 174542 17.597 174653 17.708 17.783 17.818 17.874 17.929 17,984 329
184029 38.095 184156 15,205 18.260 18,316 18.371 1844626 18.481 18,537 330
18,592 18,647 18,702 18,757 18,813 18,8658 184923 184978 19,033 19.089 340
19,144 19.199 19.256 19,309 19.366 19,820 19,475 19,530 19.585 19.5640 359
19,695 194751 19,806 194861 19,916 19,971 20.026 20,081 204137 20.192 360
20247 204307 200357 204612 20,4867 20.523 204578 204633 204688 Zg.T43 370
70,798 204853 204909 20,966 21.01% 21,074 21.329 21.184 21,239 21.395 380
1,350 214405 2144660 21¢515  21.5T0 214625 21.5680 21.736 21.791 21.846 390

1 z 3 & 5 & 7 8 9 10 DEG C

a8



TEMPERATURES IN DEGREES C [IPTS 1968!.

DEG C

400
430
520
430
440

450
460
470
480
490

500
510
520
530
S40

595G
5690
570
580
590

600
610
620
630
540

650
660
670
680
550

700
710
Tz
T30
T4

750
t T80
T0
T80
790

800
810
82¢
830
840

850
8as
870
880
490

300
210
920
930
G40

950
960
970
280
990

14000
TaG10
1,02¢
1,30
12040

DEG C

o

21.846
222297
222949
23,501
26,054

244607
25,161
25,716
26,272
264829

27.388
27,949
28,511
29.875
29.642

30,210
30.782
31,356
31,933
32513

33,096
33.683
34,273
A4, 86T
35404

36,068
36.671
37,280
37.893
38,510

394130
39,7534
40,382
41,013
L1647

42,283
424922
43,563
44,207
44,852

45,498
56,144
464790
4745385
58,076

48,736
49,354
49,989
50.621
514249

514875
B2,496
53,1315
53,729
54a341

54,948
55,553
564155
564753
57,34%

574942
584533
594121
59,708
50293

]

1

21.901
2244653
234004
23558
264109

Zh 662
254,217
25.772
2643728
264885

27484
28.00%
284567
2943132
23.698

354267
30,839
31,413
31.991
32eBT1

33,155
33,742
344332
3k ,926
354524

36.126
36,732
3Ta34]
37.954
38.572

319,192
39,817
40,445
41,076
414710

420347
424986
43e62ZT
fh W 271
b449%7

554,563
464205
464854
47498
484140

484780
45,418
50,052
50684
51e312

51,937
524558
53,176
53,791
544401

£5.009
55,612
564215
564813
574408

58,001
58.592
59,180
9, 7&7
60a35L

1

2

TYPE J THERMOCCUPLES t

3

4

s

6

REFERENCE JUNCTION

1

3

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

21.956
22.598
234060
23.612
24 o164

24,718
254272
25.827
264383
264941

27500
284061
284624
23,188
294755

20324
30.896
314471
32.048
324629

F3.213
33.800
34,391
34,986
35.584

36.1B6
364792
37.402
384016
3844633

39,255
3%.880
404508
41,139
41aTT4

42a511
434050
432692
G4 330
44,981

454627
464273
469159
474562
484204

48 4 Ba4d
49481
50.116
30,747
51.275

514999
52620
534238
53.852
ShakB2

554070
55,674
564275
564873
57.468

584060
58,651
59.239
59,825
604410

z

224011
22543
234115
234667
244220

24,772
254327
25,883
264439
264997

274556
284117
28,680
294245
294812

30.381
30.%54
21.528
32.108
324687

33.272
33,859
Ghaa5l
35,046
352644

364247
36,853
37063
38.078
384695

194317
39942
404571
41e203
414837

42473
EEFRELS
434756
&b e 400
45 .46

454692
46,338

464983

474627
4B 4269

48,908
494565
50L1TY
50.810
514437

524061
5Z.682
534299
534913
5&.523

55,130
55,734
564334
56,932
574527

58.120
58,710
594298
59,884
60468

+ Vaiues above 1400°F 1760°C) are extrapotated -
Seg note on next page.

22.066
22.618
234170
23,722
244275

24,829
254383
25,938
264455
2T.053

27,652
284173
284736
29.301
29,869

30aa39
31l.011
31.586
3Z.164
32+706

334330
33.918
34,510
35,108
35.704

364307
36.914
374525
384139
38757

39,379
L0.005
404634
41.266
41.901

424538
43,178
434820
[y ey
454131

454737
464403
47087
47a691
484333

484972
49608
504242
50.873
51500

52124
524704
534361
53,974
54e584

554191
554794
56354
564992
574586

584179
584769
594356
594942
804527

2%.122
224673
23.225
23777
25,330

24,884
25.438
29.994
264551
27.10%

2T.668
28,230
28,793
294358
29.926

30.496
31.068
Alebh4
32.222
32.804

33.389
33,977
34,569
35.165
354764

364368
38,975
3T.586
384201
38,819

39,442
40,068
404697
4).329
4] 965

424602
434242
43.885
44,529
65,175

45,821
4bo b6 T
474112
4T, 755
484397

43,036
49,4672
504305
50a.936
51.562

524186
52.806
534422
54,035
b4 4645

55,251
55,854
56,454
57.051
5T.646

58.238
58,827
59,415
604,001
604585

49

22,177
22,728
234280
23,833
24,386

24,939
254494
26.0%0
264606
Z7.145

274724
28,286
28,849
29,415
2%.983

30,553
31.126
31.702
32.280
32.862

33,448
34,036
34,629
25.225
35,825

36,428
37,036
37.e47
36,262
38,382

39,504
40,131
40,760
41.393
42,028

B2 ,.666
43.306
43,949
44y 594
45,240

45,886
46,532
47,176
47,819
48,461

49,099
49,735
504369
50,998
§i.625

5Z.248
52,858
53,484
54,096
54,706

55,312
55.914
56,514
57a111
57,705

58,297
58,886
594474
604059
60,643

224232
22784
23336
Z23.888
24 a4 ]

244995
25.549
264105
26662
27220

27.T680
2Ba347
28.906
29,471
304039

30610
31.183
31.759
324338
3Z2.921

33,506
34,095
344688
35.28%
35.885

364489
3T.097
37.709%
38.324
38.944

3% .567
4034193
50.823
41 aitD6
42a092

42730
434370
4de 014
44 e 658
454304

45,950
464596
4Te241
47 B84
484525

494163
494799
50432
51061
5la687

524310
524929
534545
544157
B4 . 166

55,372
55,974
56,574
57ur70
57« Tb4

58,356
58.945
594532
604118
60702

224287
224839
234391
23,943
2o b6

254050
254605
264161
264718
214276

2748356
28.398
28,962
25,528
304096

30.487
31e241
31.817
32.3%6
329719

33,545
344155
34, Ta8
354340
35945

36549
37.158
31,170
38+386
39.006

39629
404250
404886
41+520
424156

420194
43,435
Si,078
sheT23
454369

464015
a8l
472305
4T+948
454589

4227
43862
50495
514124
51.750

524372
524991
534607
544219
54.827

554432
564035
564634
574230
5Te824

58,415
594004
594591
60+176
&0 THO

9

224342
22.5%
23 h4a
23,999
244552

25.106
25.6561
26.216
764774
2T»332

27.8%3
284455
29.019%
29.58%
304153

34.724
31.298
31.875
32,485
33.038

33,624
34204
344807
354404
36:005

364610
3T.2L9
327,031
38« 448
39,068

39,4692
40.319
404950
414583
42219

424858
434499
fhey 1a2
fdp e THA
454434

564089
464125
47369
4840152
484653

454291
59,926
50558
51187
51.8%2

52434
534053
53,568
544289
54,888

55,493
56,095
564693
57.289
57.683

58,474
59,063
594650
£0.235
60018

AT § DEGREES Ca»

10

224397
22949
234501
24.054
244607

25.16)
25,716
264272
25.829
272388

27,949
28.511
29075
234642
3042310

30.782
31,356
314933
324513
33,096

13,683
34,273
34,867
354464
36066

364671
374280
37,893
38,510
394130

39.T54
by 382
414013
4] 64T
47.283

424922
434563
k%4207
244852
454458

46 o Lk
46,790
47 o34
482076
48.T16

#9 4354
49.98%
50e621
514249
53875

52496
53,4115
534729
B4 o341
540948

554553
564155
56,753
57 «349
57.%42

58,533
594121
59.7048
604293
604876

16

DEG C

400
410
420
439
H40

450
460
470
480
450

500
510
520
530
540

53¢
368
57¢
580
590

600
610
620
63§
G4G

650
660
670
680
690

700
70
720
T30
140

59
160
T7e
T8¢
T9¢

850
810
820
830
349

350
860
870
88y
899

%00
910
920
930
40

950
760
970
389
990

1000
1#010
1020
1+030
14040



TYPE J THERMOCOUPLES 7

TEMPERATURES IN DEGREES € (IPTS 1968). REFERENCE JUNCTION AT O DEGREES Ca
DEG C 4 1 4 3 4 5 & 7 8 Ed 10 DEG C
THERMOELECTRIC VOLTAGE IN ASSOLUTE MILLIVOLTS

1,050 60.876 60.935 604993 651.051 61,109 61.168 61,226 61.284 614342 61.400 561.459 1s05%0
1+060 61.459 61,517 61.573 614633 61.691 &1.749 61,307 614865 61,923 £1,.981 62,039 14080
1:070 624039 62,097 62156 &2.216 52,272 624330 62,388 624845 62.504 H2u562 62.615 1070
1,080 624619 62,677 62.735 52,792 62,851 62.909 62,967 63,025 £3.083 63.141 63,199 15080
1+0%0 630199 63,257 4£3.314 £3.3T2Z 63.430 &3.488 53,546 63,604 634662 63.TLY 63,777 1090

14100 82,777 63,835 63,893 63,951 6£.009 G4.065 64,126 64,182 644240 64,298 64355 14100
15110 64,355 64,413 64ahTl 64,529 64,586 6b, 644 64,702  64.TE0 64817 64.875 64,933 1-110
19120 42933 644991 65,048 65,306 65164 £5.222 55,279 65.337 654395 65.453 85,510 1si20
12130 65,510 65,568 65.626 65,683 65,741 65,799 65,856  65.%914  65.972 56.029 66.087 12139
1nd&0 664087 664145 664202 664260 66.318 664375 66,433 654491 B6.348 664606 BE.BHG lsi40

1s150 56,664 86,721 664779 66.836 66,894 66,952 T,009 67.067 57.126 67,182 67.240 Lel3g
1s160 BTa240 674297 674355 87,812 67,470 6T1.527 674585 B7.683 67,700 67.758 £7.815 1160
1370 674815 87873 674930 67 9BE 68,045 68,103 68,160 5£8.217 BB.275 684337 £8.390 12170
1+180 684390 684447 684505 6B.562 68619 85B.677 68,734 6H.752 584845 68,906 68,964 iy1Bo
1+3190 68964 £9.021  6%.078 59.135 69,193 69.250 69,307 694364 69,422 69,479 59.536 11150
1+200 69.536 12200

DEG C o] 1 2 3 o 5 & 7 | g 10 BEG C

T NOTE: The maximum recommended temperaturs limit for Type J thermocouples is 1400°F (760°CH The extension of the Type § tables glves
ternperatisre-electromotive force data to 2192°F (1200°C). This extension is & mathematical extrapolation based on limited calibration data
and caution should be exercised in its use. The basis for the extendead surve & discussed in N.8.S. Monograph 125,

50




TEMPERATURES IN

DEG €

-270
-280
~250

-240
-230
-22¢
-210
~200

~190
-180
~174
~1864
-15¢

-146
-130
-120
~110
=10G

G0
-8¢
-1
-60
~-30

~&0
~30
-20
~10

10
0
30
40

50
-1¢]
To
80
G0

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

750
2560
270
Z2BO
290

309
310
325
330
340

REG €

o]

—6u458
T 20
—tu b Ok

—GyB44
m6e262
6158
b 2035
~5,8%91

—-5.739
~5,550
wBy354
~5ala}
~6,912

—~la 669
-4 410
~b 4138
~3.852
~34553

w3 2T
~Ze920
—Z.586
—2e243
~1,889

~1a527
~l.158
-0, T77
~04392
$.000

4.000
G397
D.798
1.203
la611

2,022
244386
24850
3.266
24681

4,095
44508
4,919
5,327
5,733

Hal37
by 539
64939
7,338
Te 137

B8.137
§.537
Ba.938
T34l
Do T4D

104151
104560
10,969
11,341

1793

1242407
124623
12.039
134456
13,874

o]

TYPE X THERMOCOUPLES

DEGREES C (IPTS 19681« REFERENCE JUNCTION AT 0 DEGRELS Ca
1 2 3 & 5 [ 1 8 9 i DEG C

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

-270

—Eahhl  ~Bal4h  —behbB  ~84450 —Hah52  —0,453 -6.455 -6.056 ~H.A5T  -6.458 260
~6e408 =64613 ~H54417 =6e421 ~Ba8425 —6.429 -6.432 6,435 -5 438 -b.44) ~258
~54351  ~64358 5364 54371 -64377 «6,.3B2 ~6£.3BB  -6.394 «5,.399 -6.4054 249
~6+27L ~64280 ~5e2B9 54257 -6.306 —6,.314 —5,322 -6.329 -6.337 6,344 “23Q
~62L70 =618l 64192 ~64202 54213 ~64223 54233 ~6:243 ~54253 -6.262 =220
~64048 -6.06)1 ~64074 ~64087 -—8,089 ~6.111 ~64123 -6.133% -5.147 -6.158 -216
54907 -5.922 -5.936 ~54%51 ~B.965 ~3,980 ~5.994 -6.007 ~6.021L -6.035 -200
~54 747 5,763 -5,.780 5,796 -5.813 5,829 -5.845 -5.,880 -5.875 -5,891 «19a
~5.569 -B.58T7 -5,606 5,624 -5,842 -5.660 -5.678 -5.695 -~5.7L2 -5.730 ~180
~543T4  =5.39% 5,414 —3,434 5,454 5,474 ~5.493 5,512 ~5,53F -5,550 -17s
~5.163 =5,185 ~5.207 =5.228 ~5.249 -5.271 =~5.,292 -9.313 ~5.333 -5.354 ~160
~4e936  —44959 ~4.583 -5.006 ~-5.029 -~5.051 -5.0T4 -5.,097 -5.1l9 5,141 =158
694 Wby TIY  —Ba V63 «4.T68  —6.792 ~4,817T -b,B4l 44 B65 4,889 -4,912 ~14g
=4483T  whod63 -8B EBF  ~4,515  —&.561  ~4.586T -8.593 ~44618 G54k  —4.068Y ~130
~4 4166  ~4p193  ~5,221 44248 —4.276 —4a303 —44330 44357 «5.284 4410 ~120
“34BB1 34910 —3.93% ~34968 -3.99T ~4,025 -4.053 ~4.082 4,110 -4,138 ~1lo
~3.586 ~3.614 ~3a644 ~32674 ~3.704 ~3,734 «3,764 -3.793 -3.BZ3 -3.852 ~lo0
~3.27T4 =3,305 ~3,337 ~3,368 ~3,399 «3,430 «3.461 ~3,492 ~3.523 -3.553 -50
~2+953  -24983  ~3.018  -3.050 ~3.082 -34115 -3 147 -3,17Y 3,211 3,242 -8g
—2.620  =2.654 24887 ~24721 -2.754 ~2.7B8 ~2.821 -2.854 ~2.B87 -2.920 =70
~242T7 =24312 w2.347 -2,381 «2.616 ~2,450 -~2.4B& ~2.538 =-2.552 -2.588 -68
~189E5 =1a961 ~14996 -24032 -2,067 ~2,102 =24137 =24173 ~24208 -2.243 -50
~1e563 -1u600 ~14638 ~14673 =—14709 —L1,745 ~1.781 =1.817 =~1.853 ~1.889% —40
~1e193  <l.231 -1,268 ~1.305 -1.342 —1,379 -l.4l6 —le453  —14880 ~1.527 -3
“0 816 =0.B54 —0eB92 ~0,930 -0.%68 ~1,005 1,043 «}1.081 ~1l.118 ~1.156 20
“0a43l  ~0e45F =0 508 -0.547 ~04585 ~D,624 -04662 «0,701 =0.73% -0,777 ~lo
#3e039 ~0+079 w0e}I8 -04157 =Ds197 w0,236 =0+275 w0346 =0a353 -0.392 ¥}
0,039 0079 04119  0a158 04198 Ce238  0.277 04317 0+357 0.397 9
0an37 Det77  Qe517 04557 04597 0,637  Ga677T 04718 04758  Q.798 10
0.838 04879 02939 04980 1,000 1.041 1.081 le122 14162 1,203 20
1e204 1.285 14325 14366  1.407 l.448 14485 14529 14570 1.611 3q
14652 14693 14734 1.776 14817 1.858 1899 1.940 1.981 2.022 49
2,064 24105 2.leb 2.188 2,229 24270 24312  2.353 24394 24436 59
24477 24519 2.560 24601  2.643 2,684  2.726 2.767  2.809  2.850 G
24892 24933 24975 3.016 3,058 3,100  3.14)  3.183 Fa224 34266 79
34307 34349 343590 3,432 3,473 3,515  3.556 3,598 3.639  3.681 85
5722 GaT64 34809 3847  3.888 3,930  3.97L 4012 4a050 44095 %0
44137 4,178 6e219 4s261 44302 4,343 he3B4 4426 G.ROT 4508 189
Ge549 LeB90 54632 4a8T73  4aT1l&  44T55  4aT7956 44837  44BTE 44919 11g
b4e 980 5.001  5.062  5.083% 5.124 5,164 5,205 5,246 5.287  5.327 126
5.368 5.40G9 54450 54490 5,531 5,571 5612 5.652 5,693 5.733 13g
5,774 B.BL& 5,855 5,895 5,936 5,976 64016 64087 64097 64137 140
64177 6eZ1B 64258 64298  6.338 64378 54419 £e459  6.499 64539 150
6579 64819 64659 8.699 6,739 6,779  6.B19 6,859 5,899  6.939 160
54979 Te019 T 059 74099 74139 1,179 Te219 Tezb% T#2%9  7.338 170
74378 TL41B 7,458 7,498 7,538 72578  T.618  7.558 74697 74737 180
TeTFT TeBLT . TL857  T.8%7  T.937 Te77 8017  B.0OB7 84097 8.127 190
8.177 84216 84256  B.296  B.336 8,376  B.5186  Ba456 B8.097  B.537 200
8,577 845617  B4657  B4697 8737 B.777 84817 84857 g.8%8 8,938 210
8.978 2018 9,058  2.09%  $.13% 9.179 24220 9.268 9.300  Fe341 220
9a381 Des21  BL4862 9,502 9,543 94583 9.624  Fubb64  T4TOE  FuT4S 230
9,786 9,826  9.867 94907 9,948 9.989 10.02% 10.070 10.111 19151 240
10,192 104233 10.274 104315 10,355 10.3986 10.437 104478 10,519 10.560 250
10,600 " 106641 104687 10.T23  10.765 10.805 10.846 104887 10.928 10.969 260
11,010 L11e051 114093 114136 11.175% 11,216 11.25% 114298 114339 11.381 270
114422 L1463 11504 134546 114587 11,628 11,669 11,711 114752 11.793 280
114835 114876 11.918 154959 124000 1Z2.042 12.083 124125 32.166 12.207 290
12.2469 12,298 12,332 12.373 12.415 12,456 12,498 12.539 12.581 12,623 300
1Z2e664 124706 124747 124789 124831 12,872 12.914 12.955 312,997 13.039 3ig
13,080 13,127 13,164 13,205 13,287 13,289 13,331 13,372 13.416 13.456 320
13,497 134539 13,581 13.623 13.665 13,706 13,748 13,790 13.832 12.374 339
130915 134957 134999 144041 144083 34,125 14.167 14.208 14.250 14292 340
1 2 3 4 - ) K [} g 10 DEG ¢

51




TEMRERATURES

DEG C o}
350 14,292
360 la.712
370 15.132
380 15,552
390 15,974
400 15395
410 164818
420 17.241
430 17.664
440 18.088
450 18,513
460 18,938
476 19.3563
480 19,788
490  20.214
500  20.640
510 21,066
520  21.493
530 21,919
540 224346
550 22,772
560 23,198
576 73,624
580 24,050
590 24,476
600 24,902
610 25,327
620 254751
630 264176
&40 26,599
650 271,022
660 27,445
670  z7.887
680  28.2B8
&%0 284759
700 29,128
TI0 294547
720 29.965
730G 30.383
740 30,799
750 31.214
760 31.629
TT0  32.042
780 32,455
790 32,866
8O0 33.277
Bl0 33,686
B20 34,095
B30 34.502
B4D 34,909
850 35,314
8560 35,718
870 38,121
BBO  36.524
890  36.925
900 37.325
910 37,724
920  3B4127
930 3B.519%
940 38,915
950 39,310
?60 39,703
97C  4D.0%6
980 40,488
$90 40,879

DEG C 0

IN DEGREES C

1

Lla 334
lhel54
15.174
15,594
16.016

16.438
164840
17.283
LT.707
1B.131

1B.555
18.980
194405
19.831
204257

20,583
2ka109
214535
21.962
222388

224815
23,243
23,667
24,093
244539

24 4944
254369
254794
264218
2hab42

27.065%
21,687
274909
204330
2Be75]

29,170
294589
F0a.007
30. 424
30840

314256
3l.8670
32.084
FZ 496
32.907

234318
33,727
34,126
3 e 543
b a 569

35,354
35.758
365162
3ba. 564
36.965

374363
3T T4
384162
38.558
318.554

394349
33,743
404136
408527
404918

2

THERMOELECTRIC VOLTAGE

144376
14.7%8
15,216
15.636
16.058

16,4840
16.902
17.320
17,743
184173

184568
19.023
19468
19.873
234299

204725
Z1.152
214578
22.004
27443}

22.857
23,284
23,710
264136
24a56]

24.987
254417
25,836
2642640
264684

274107
274529
274951
2B.372
28,793

29,217
29,4631
304049
ELIY-T
30.882

314297
31.712
32.125
324537
32.948

334359
33.768
344176
34,583
34,990

35.395
35,799
36.202
364504
37.00%

374405
37,803
38.201
38,598
35.994

29,388
39,782
40.175
40566
40957

TYPE K THERMOCOUPLES

{IPTS 19681«

3

et
14.838
15.258
15679
16.100

16522
164945
174368
174792
184216

184640
19.06%
19,490
1%.9186
204342

20768
21e194
2la.621
224047
22473

224900
234326
23,752
244178
244604

25.029
258454
254879
264303
26726

274149
274572
272993
Z8ati4
284835

294254
29673
30.091
104508
30.924

31e339
314753
324166
324578
1Z.990

324400
33.809
344,237
344624
35.030

354435
354839
364242
36544
3Ta045

37 o445
37e843
38a 201
38.638
39.033

39428
39,821
402214
408605
400996

[

la, 660
144880
15,300
15,721
16,142

16,560
la.987
L7.410
17,834
18.258

18,683
19,108
19,533
19,959
20,385

2GaB8LL
21237
21,663
22,090
224516

Z2.942
234369
23,795
24,221
244646

25a072
254497
254921
264345
26.76%

274192
2T4614
284035
2844556
284877

29,256
254715
30.132
384549
304965

314380
31.794
324207
324619
33,031

334041
33.850
34,258
3446865
35,071

354476
35.880
36.282
364684
374085

3T 84
37.883
38,281
38.677
3%.073

394467
39,861
40,253
40,645
41.035

52

5

14.502
14922
154342
i5.763
164184

16.607
17.02%
174453
17.878
184301

1B.T25
1941560
194578
20.001
204027

204853
214280
21.706
224132
224589

224985
23411
23.837
2442613
Z4.689

254114
254539
25964
264387
264811

274234
274656
2B.078
Z8B.498
284919

29.338
29756
30174
304591
314007

31.822
31l.836
A2 20
324561
33.072

334482
33.891
34,299
344705
334111

35.518
35.920
364323
36724
37.125

374524
37.923
38.320
3B8.717
39.112

39,507
39,900
404292
40684
41.074

&

14,544
14,964
15,384
15,805
16,227

16,649
174672
174485
17.919
18.343

18,768
19,193
19,618
204044
204470

Z0.896
Zl.322
21.749
22,175
22,601

23,028
23,454
23,880
24,308
2%a7T31

254157
25.582
26,006

264430

20,853

27.276
27.698
28,120
28,540
28,961

2%9.380
29,798
30,214
30.632
31,048

31,463
31,877
32.290
32,702
33,113

33.523
33,931
34,339
34,146
35,182

35,557
35,9860
364363
36,764
37,165

3T.564
37.963
38.260
38,756
39,152

39,546
35,939
4Ge332
40.723
61,113

REFERENCE JUNCTION

7

IN ABSOLUTE MILLIVOLTS

14,586
15.04086
15,826
15.8647
16.264%

162691
17+114
17.537
17.96}
18,383

i8.8ic0
19.233
19.661
20.+088
204512

20.938
21,364
21791
224218
2Zebhd

23,479
234497
23,923
24,348
24,774

254199
25.626
26048
260472
264595

274318
2T aThi
28. 1462
28.583
29,002

29,422
29,840
30.257
20,674
31,099

3l.504
31.918
32433}
324743
33.154

33.564
33.%72
34,385
34,787
354192

35,597
364000
364603
36604
37,203

574604
38,002
384400
38.794
39.191

324585
39,979
4C4373
404762
614,152

&

14624
15,048
15ab&E
15,889
164511

164733
17156
17+580
1B.004
184428

l8.852
194278
19.702
20129
204555

20981
212407
214834
2242860
224687

23313
234539
23,965
24,391
244817

254242
254666
2684091
264515
264938

27361
274783
284204
284625
294045

294464
2%4882
304299
30.716
314131

31a546
31.9690
324372
2Z2.784
33,195

334804
344013
364421
34.827
354233

354637
364041
36443
26,844
37.245

374604
384042
1B+43%
38,836
39.231

394525
400018
400430
40801
41,191

9

14,670
15.090
15.510
15.931
16.353

16,776
174199
17622
18.046
18.470

18,895
19.320
19,746
20.172
20.598

21.024
214450
21.876
224303
224729

23.156
23.582
24,008
24,434
244859

25.284
25.709
F6.133
2564557
264980

27403
27825
28v 280
2B.067T
29.086

294505
29.924
30.341
30.757
31.173

31.587
32.001
324414
32,825
33.236

33.0645
344054
3hib0]
34.668
35,273

35,678
36.081
36.4E3
36,885
37e285

3Tub84
38,082
38,479
38,875
35,270

39.664
404057
40« 549
404 84¢
G1.230

AT © DEOGREES Ce

io

144712
15.132
154552
15,974
16,395

164818
17.261
17,664
i8.088
184513

18,938
19.363
19.788
20214
204640

23066
21.493
21.919
22,346
22772

Z3.196
234624
244050
244476
242902

254327
25751
264376
2&6.599
2l.022

274045
27,887
2B.488
28.709
29,128

29547
29965
3p.383
30.799
31,214

31.629
32.042
32.45%
3z,866
23,277

33,488
34,095
344502
344909
35,314

35.718
364171
36524
36,925
37.325

3T.724
28,122
38.51%
38,919
39,310

39.703
40,096
404488
404875
434269

0

DEG ¢

350
3bo
370
EX:14)
390

504
410
420
43¢
440

450
460
470
480
455

B
51¢
520
330
240

550
560
5Tg
580
390

600
610
620
639
640

850
&a0
&70
[3:34)
690

790
710
70
73g
144

750
760
770
T80
190

800
810
820
830
Bisgy

B3¢
d460
870
8&p
B9y

GGG
9ig
920
930
G0

959
ELD
970
J80
290

DEG C



TEMPERATURES

DEG G

1,000 41,269
11010 414657
1,020 42,045
15930 574632
15040 52,817
14050 43,202
L2066 43,585
15070 4354965
1,080 G e 389
1,090 a4 729
1,100 45,108
14110 45 686
15120 45,863
12130 464238
14140 484617
1,150 46« GBS
15160 47.356
15170 474736
1180 48,055
1r190 PEET Y
1,200 a8, 828
1,210 49,192
14220 59,555
14230 494916
11240 SCe276
1,250 50,655
1268 95,990
1:279 ER S-S
1,280 514697
1290 524049
14300 57,398
15310 52,167
15320 53,093
1+330 53,439
1,340 53,782
1,359 54,125
15360 54466
15370 544807
DEG C <

I DEGREES

i

43i.308
Gie6%0
424,084
L2447T0
w2 B5E

GHaZ40
430624
444 G06
44 4387
4h.767

454146
459524
454900
W6 275
46 a 64T

#7022
4Ta393
57763
484132
484499

684865
4Fa22%
42591
49,552
504511

504569
51,025
514380
5Lle733
S5Z.+084

524433
52.781
53.128
53,473
23,817

244159
544501
544841

1

TYPE K THERMOCOUPLES

CUIPTS 19681 . REFERENCE JUNCTION

2 3 & 5 & T ] El

THERMOELECTRIC VOLTAGE I[N ABSOLUTE MILLIVOLTS

41,347 414385 G1a62h 41,563 41,502 41.541 41,580 41.619
41735 414774 414813 41,851 41,890 41,929 41.968 42,008
42,123 42,161 424200 42.239 42,277 42.316 42.35% 42,392
42,505 42,540 42,586 42.625 42,663 42,707 4Z.740 42,779
G2.B9%E 42,933 42,971 43.010 43,048 42,087 43.12% 43.164

43,275 53,317 43,556 434394 43,632 43,471 424509 430547
43,667 43,700 43.739  43.777 43.81% 43,853 43,891 43.930
Gha 0G4 444082 444121 444159 44,197 444235 44,273 44,311
LBALEES 4444673 L44T0% 44539 48,577 444615 B4.653  46459]
540805 444843 44.981  G4.91% 44,957 44,995 45,033 45,070

45,185 45,222 A5.260 45.297 45,335 454373 45,411 45,443
45,561 456599 45.637 45,675 45,712 45.750 454787 45.825
55,938 45,975 464013 46.051 46,088 46,126 566,163 46.201
G0.BLE BE.350 464388 46,425 46463 46,500 464537 46.573
GEJHBT LB T24  B6.T61  46.TF9 46,836 464873 464310 564948

474055 474095 472134 47171 47,208 4742645 474262 4HT.319
574430 474468 A4T4505 47.542 47,575 67.616 47.653 4T.089
G7.800 474837 47878 47.911 4T.948 47.985 48,021 48.058
58,169 4B.20% 48247 5B.279 AB.3ie  4B.353 48.399 48.428
48,536 4B.5T2 4B.609 48.5645 4B.687 484718 484755 48.792

58,501 484937 48,976 49,010 4%.0a7 49,083 45.120 494156
49,265 494301 494338 49,374 A%.410 4%.440 4F.483  49.519
L9.ERT 4D.663  49.T00  49.736 494772 49,808 49,844 494880
45,988 50k0Z4 50.G60 504096 504137 50,1868 50.204 50.240
50,347 50,383 50,419 504435 B0.4%L 504326 50,562 50.598

50.705 Spa74l 504776 50.8i2 50.847 50.883 504919 50.954
51,061 5l.p%e 51.132 514167 51.203 514238 514274 51309
G1lut15  BLle430 51.486 51.521 51.356 51,592 51.627 514662
§1a768 514803 51,838 514873 51.908 51,943 51,979 52.014
824119 52,1546 524189 52,2246 S2.259 524294 52.32% 52.364

52.468 52,503 524538 52,573 9Z,608 H2.642 52.6T7 3524712
52.816 5Z.8%1 52.B86 52.920 52.955 5Z.989 53.024 53,059
534362 534197 53.232 53,266 53,301 53,335 53,370 53,404
53,507 53,542 53,574 53,611 53,645 53.679 53,714 53,748
534651 53,883 53,920 B3.954 53,988 54.042 54.057  54.091

54193 5644228 554252 54,296 54,330 54.364 544398 54,432
B4,035 544569 544603 54,637 544671 54.705 544739 54,773
544875

2

4l

+
w
o
-~
[
[}

53

AT 0 DEGREES {a

ic

414557
424045
47 45432
42817
43.2G2

43.585
43 .968
4he348
b e T29
45,108

45,486
45.B863
abhy 238
46eB12
464985

474358
4TeT26
48.095
4Bakb62
48.828

4% 4192
49555
4#9.9186
50276
50.633

50,990
Sle344
5ile&9?
G2a049
52.398

S52aTHT
53.093
53.439
53.782
S4.125

S4si66
544807

10

DEG £

12008
1,610
1020
1,030
19040

14050
11000
1yQ70
1GEO
1090

JERE: 4]
12110
11120
Lel30
L4140

13150
Ipleg
elic
1380
19190

Lr00
12210
1#220
19230
1240

15250
11260
1270
14280
12290

14300
1310
14320
14330
14340

14350
14360
11370

DEG C



TEMPERATURES IN

OEG C

140

15¢
180
170
180
190

2060
210
220
230G
240

250
260
270
280
2%0

300
310
320
F3G
340

350
360
370
380
399

400
410
420
430
440

450
450
470
489
494

500
5la
529
830
D&l

550
560
570
580
540

DEG €

I+

~0.226

~0.188
~Tal&5
~0el00
~0.051

G000

0000
Q=054
0.111
0.171
0.232

Da2%6
0,363
Qad3l
0.301
G573

Oulh?
0,723
0.800
G879
0.959

1.041
1.124
1.208
14294
1.38C

la468
1.557
1.647
1,738
1.830

1a923
2,017
Zeill
24207
24303

24400
2.498
2.596
2+495
2.795

2.8%6
24997
34099
3,201
34304

3407
3.511
3,616
34721
3,828

3,933
42039
Galitg
4.254
4a362

Le kTl
4,580
4abBY
4,799
4,910

5.021
54132
Selbg
54356
5,469

O

TYPE R THERMOCOUPLES
DEGREES € (IPTS 19681 REFERENCE JUNCTION AT © DEGREES C.
1 4 3 4 5 & 1 8 E 1o DEG C

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

~50

~0.192 =0.196 -0,20€ -0.204 =0,207 -04211 ~0+215 -0+219 -04223 -0a226 40
04150 -0.156 -G4158 ~0,163 ~0.167 -~0.171 -0.175 ~0.180 -0.184 -g.188 ~30
~0e105 ~0.10% ~0s11% -04119 -0.123 ~0.128 -0.132 -~0.137 -0uisl -0.143 ~-20
«0af56 <4081 ~0.066 ~0.0TL —0.076 =0.08%1 -0.086 -0.091 =-0.095 -0.100 -10
=0+005 =001l -0.016 -0.021 -0+026 =0D.031 ~-0,036 ~0e041 -0.046 -0.051 a
04005 04011 Q:016 0021 04027  0.032 0.038 0043  Q.049 0.054 [+
0060 02065 Ga071 0077 G.0B2Z  0.0B8  0.09 04100 0.10% 0a111 10
0.117 04123 Be129 G.135 0.141 0,147 0s152 04158  0.165 0w171 20
6.177  0.183 0.189 Gal9% 04201 0.267  0.214  D.220  0.226 04232 30
0.239  0.245 4251 0.258 0.266  0.271 G277 G.283 0.2%0 0296 4
0+303 0310 De3:6 04323 04329  G.336  0.343 B.349  0.356 04363 58
0.369  D0.3T6  0.383 C+390 0.397  G.403 C.410 04417 0424 0a431 60
G+638  0W 445 0.452 0a659 04606 D.4T3 $.480 0. 48T 0.4%4 04501 10
Cu508 0.515 0.523 045830 0537 0.544 0.5%2 0.55% 0.568 04573 40
0.5B1  0.588 0,595 0.603 O+810 D.61T  §,625 Da632 0640 Deb4T 90
04655 04682 04670 QubTT 0685 0,692 0,700  0.708  0.715 G723 100
0.730  0.738  0aT746  0.754  0.761 0,769  0.777  0.784 0.792 0800 1lg
0.508  0.816 0,824 0,831 0.839  0.847  0.855 G.863  0.871 c.d7% 120
0,887 0.895 0,903 0,911 0919 0,927 §.925 04943  0.951 0.+959 130
0.967  0.975  0.983 0.592 1,000  1.008 L.016 1.024 14032 1.041 140
14049 1057 Leg6% 1.074 1.082  1.090 1,099 1el07  1a119% i.124 150
1,137 1.140 tal49 1,157 1,166 l.17a 1,183 1.191  1.200 14208 160
1217 le228% 1.234 1.242 1.251 1.259 1.268 1.276 1.285 12254 170
14302 la311 1a319% 1.328 1.337 1.345 1,354 1.363 1,372 143680 180
14389 la398 1.407 Te415 l.424 1,433 Toka2 LedB0 1,459 lak68 1920
Io4TT 14488 14495 1.504 1.512 1,521 1.530 14539 1.548 1.557 200
14566  1.575 1.584 1.5932 14602 1,631 1.620 14629  1l.638 1e647 210
14636 1665 1e6T4 1,683 1.652 1.702 1711 1.720 14729 14738 220
TeT4T 1756 1786 14775 1.786 L4793 1.802 1.812  1.82% 1.830 230
1,836 1.849 1,858 1.967 1.876  l.886 1.895 1e90k 14914 14923 240
1.932 1.962 1.951 1.960 1.970 1,979 1.988 l.998  2.007 2.017 250
2,026 24036 2,045 2,054  2.054 2,073 24083 2.082  Z.l02 2.111 260
2,121 24130 2.140 2.14% 2,159 2.1&9 2,178 2.188 2,197 2.207 279
24206 2,226 24234 24245 24255 24264 24274 24284 24293 24303 289
2.313  2.322 24332 74342 2.351 2.381 26371 2.38%1 2.390 24400 290
20410 2,420 2442% 7439 2:449 2,459 2e468 24478 7,488 24498 300
22508 24517 24927 24537 2,547 2,557 2,567 2577  2.586 2596 310
24606 24616 24626 24638 24646 2,856 2.666 24676  2.685 24695 320
2.705  2.715 21725 24735 2eTdh 2,755 24765 2,775 2,785 2.795 334
2.805  2.815 2,825 24835 2.865  2.855 2,866 2.876 2.88B6 2896 340
24306 24918 24926 Ze936 2946 2,958 22906 2977 2.98B7 24997 350
3007 3.01T 3,527 3.037  3.048 3,058 3.068 3,078  3.088 3.099% 260
3,109 3.119 3,129  3.13%  3.15C 3,160  3.170  3.180 3.1%1 34201 370
3.211 %8221 3.232 34242 34252  3.26% 3.273 3.283 3.493 3304 380
34314 34324 3,335 34345 3.35% 3,366 3,376 3,386 3,397 3.407 390
3o41B  B.428 34438 3.0449 34459 3,470 3.480 3,490  3.501 3,511 400
34527 3,932 3,543 3,553 34563  3.574 3.584  3.595  3.605 34616 410
34626 H4637 3,647 3.658 3.688  3.67% 3,689 3700 34710 3a721 420
3,731 3.742 34752 3763 3.774 3,784 3,795 3.805  3.816 3.826 430
3.837 3,848 3,858 3B6F  3.879 3,890 3,901 3,911 3922 3,933 440
34943 3.954 3,964 3,975 34986 3.996 4,007 4,018 4,028 4,039 450
4050 44061 4epTl 4y 0BZ 44093 4.103 44114 44125 4,136 4y lbb 460
49157 4,168 4,178 4,189 4,200  4.211 4.222 5,232  hel243 44256 476
42265 44275 Le2B& 44297 44308  4.319 4,329 4.340 4,351 44362 480
4e373 42384 44390 44405 4.416 8,627 4,438 4489 4,460 Gt 7l 490
4,481 hoh92  4.543 GaB14  H.8525  5.536 44547 Hu55B 44569 L35 500
4.591  Le60L 4,612 44623 L6534 ALB4E 4,056 G.687 4,678 5,689 510
44700 4,711 4e722 4,733 G474k 4,755 4,766  4.TTT  4.788 5.79% 520
4e810 44821  4.832 44843 4,854  4.865 44876 4488 4,899 44910 530
Ge921  4.¥32 4,943 44954 ALF65 L.9TE 4,987 5,998 5,009 5.021 540
54032 5,043 54054 54065 5.076  5.087  5.099 54110  5.321 54132 550
5143 5.1%4 5,186 8,177 5,188 5,199 5,216 5.22) 5.233 5e 204 560
5.255 5,266 5,278 54289  5.300 5,311 5,322 5e334 54345 54356 570
5368 54379 5,390 54401 54413 5,424 5,435 Se4h8 54458 5.469 580
5,480  5.492 5.503 5,514 5,526 5,537 5,448 54560 5.571 5.58Z 590

1 ? 3 & 5 6 1 8 9 10 BEG C




TYPE R THERMOCOUPLES

TEMPERATURES [N DEGREES C {IPTS 19681 REFERENCE JUNCTION AT O DEGREES Ca
DEG € o 1 2 3 4 ] 5 7 a g 1o DEG C

THERMGELECTRIC VOLTAGE IN ABSCLUTE MILLIVOLTS

600 5.582 5¢594 5.5605 5.616 5¢628 5.639 5.65¢ 54662 54673 5.6835 546%8 &00
&1¢ 5695 54707 5.719 54730 54702 5733 5.764 5.778 5.7T87 5,799 5«810 614
620 5.810 5.821 54833 54844 5«856 54867 5,879 5,890 54902 5.913 54925 &2
630 5.925 5.936 5.948 54959 54571 5.982 5.994 64005 o117 &a028 64040 &3¢
640 64060 64051 G063 Ha074 5.086 6098 &.109 falZl 6s}32 6allts 6e155 &40
&50 6.155 54167 L4179 64190 6e202 64213 8,225 64237 el &8 64260 6272 650
660G 654272 64283 54295 6307 6+318 £330 Se342 5353 64365 6377 64288 560
&T0 b4388 6o 800 Sa412 4423 6a%35 bett? 5.458 54470 - PLY-74 Get94 64505 670
&84 54505 6e517 6.529 6u541 6a552 6.564  6u576 64588 62599 Gebll 5.423 680
690 64623 6+635 S.647 62658 6670 6682 Gab34 6706 6718 £.72% $e741 690
700 LPNL)Y 64753 6,765 64777 6.789 64800 5,812 5824 61838 £.848 H.860 700
710 6,880 64872 6.884 & B95 6907 6+%19 6531 64543 654955 645967 6.979 Tig
T20 6,979 64991 Ta003 Ta0lh TeD27 Te03% Tu051 Tu0g3 74074 7.0856 T.098 T20
730 T.098 7110 Tel22 Tal34 Telbb Tel58 1,170 Tel82 Tel%4 Tel0e TeZi8 730
T40 Ta2138 72231 Ta243 72255 Te267 T«279 T.291 T.3032 74315 7327 Ta339 T4o
750 7.339 7+351 Te363 Te375 T«287 72399 Tat12 Tali2h Tet36 Tetal Tetb0 T5¢
760 Tab60 Teut2 Tet84 Te496 Te509 T.521 T.532 T+545 Tu557 T«56% 74582 740
TS T+582 Ta5%4 T«506 Teble Te630 Ta643 Ta655 Teb67 Teb79 Ta691 Te703 778
T80 TaT03 Te1l6 Ta728 T 740 Tel52 Te785 Te17T T.789 7+801 T+814 7.826 T80
190 To826 7.838 TW850 T.863 7875 T.B887 7.900 Te?i2 Te924 T+937 T+ 949 798
8ag Te949 Ta961 7972 Ta9886 Tao98 8.010 8,023 8.035 B.0a7 84060 8.072 Bag
810 8,072 8.085 84097 84109 Belz2 84134 B.146 B.359 84171 Sal84 24198 81¢
820 8,196 8.208 8.221 84233 Ba2at 8.258 84271 8.283 2.295 B.388 2,320 820
83q 8,320 84333 84,345 8.358 8a370 8,383 8.395 8,408 24420 fa432 G445 83Q
840 Ba 543 ga458 8470 8.483 84495 B.508 8,520 8,533 84545 Be.558 8.570 840
&850 8.570 6,583 B.595 8,608 Bab2Z1 8a633 B.646 Exb658 Ba671 B8.4683 B.696 850
86Q 8.696 8a709 84721 Ba 734 84746 84759 ByT72 B.784 84797 8.810 §.822 860
870 g.822 8.835 Ba84T 8+ 850 4,873 B,885 8,898 8.912 8.923 B.936 84949 870
BBOC B 949 8.961 B.974 8,987 9080 9.013 Fe025 9.038 94050 G063 1074 BED
890 94078 9,089 9,101 Feila Se227 9140 9,152 P.1635 9178 Fai%91 94203 890
Fa0 Fe203 Fe2lb F.229 Fe202 FelSh 9.267 P.280 F.293 9306 9,219 G331 300
g10 9.331 Gudbh F4357 9370 94383 94345 Fett3B Fed2l | Feh34 9 wihT G460 910
220 G50 94473 F4585 Fub58 Y511 9,524  9.537 F550 92563 Ye576 9.589 920
930 Fa58% F+602 Febin Geb27 94540 9,653 Feb68 Pub79 G892 9.705 9.T7i8 930
240 %.718 94733 FaThy G757 G770 9.783 P.796 P4809 S4872 9.835 9.848 40
950 Ge 848 Fa861 FeBT4 9.887 G4900 2.913 F.926 9.939 G952 Y65 9.978 50
260 9a978 9+8%1 104004 10017 104030 10.043 10,0556 10,069 10.082 104095 10.109 F60
G0 104109 100122 104135 104148 104161 104174 10,187 10.200 104213 104227 10.240 970
980 1804240 104253 10266 104279 104292 104305 10,319 10.332 104345 10.358 10,371 FBG
990 10371 104384 204398 104611 104424 104437 30,450 10,464 104477 104490 104502 9%0

11000 10,503 104516 104530 104543 104556 10,569 10.583 104596 10.669 104622 10.636 13000
1010 104636 10.64% 10,682 10,675 10.68% 10,792 10,715 10.72% 10.742 10.755 10.768 1stlo
15020 10768 10,782 10.795 104808 10,822 104835 10,848 10,862 10.875 104888 10.902 1029
12030 10,902 104915 104928 304942 104955 10.968 10,982 10,995 11,009 11.022 131.038 11030
1s040 11035 114089 114062 114076 114089 12.302 114116 11,329 1l.143 114156 131170 1040

1050 110170 114183 134196 11.210 114223  11.237 11.Z50 11.264& 11.277 11.2%1 1l.304 14850
1,060 114304 114318 134331 114345 114358 11,372 11.385 11.399 11.412 11.426 11,439 15060
1,070 114439 11,453 114465 11,480 134493 114507 114520 11.53& 11,547 11,561 31.574 14070
1»08¢ 1L.574 11,888 11,602 114615 13.62% 11.642 11,656 11.669 11.683 11.897 11.710 1,080
1,080 1T.710 B34728 11,737 11,753 114785  11.775 11e797 11.805 1314819 11.833 1l.844 12090

1,100 110846 11,860 11.8T4 174887 134901 11.914 11.928 114942 114955 11.96% 11.983 1100
1,11¢C 11,983 11,996 12.010 124,026 124087 12.051 12.085% 12.078 1Z.0%2 12,198 12,119 1sllg
1+120 124119 12,133 12.147 124161 12.3174 12.188 12,202 12.215 32,329 12.243 12,257 15120
1120 124257 12,270 1242848 12,298 12,311 12,325 12.339 1243583 12,0366 124385 12.3% 14130
L3140 124394 12,408 124421 12,435 12,649 12,463 12.476 12,490 12.304 32.518 12,532 15140

1+150 12,832 124545 174539 124573 124587 124600 12.614 12.678 12.682 12.656 12,669 14150
19160 12,669 124683 12.697 124711 12.725 124739 12.7572 12.756 12,780 12.79% 12.804 14360
I»i70 12.808 12.822 12.83%5 17.849 12.863  12.877 12.891 12,905 12,918 12.932 12.946 1:17%0
I+180 124946 12.960 12.%74 12,588 13,002 13,016 134039 13,043 13,057 13,071 13,085 1180
Ix190 13.085 13,099 13.3113 13,127 13,140 13.154 13,168 13,182 134196 13.210 13.224 14190

1,200 134224 134238 134252 134266 13,280 13,293 13,307 13,321 134335 134349 13.383 1206

DEG € G 1 2 3 4 & & 7 ] 9 10 DEG C




TEMPERATURES IM

DEG C

14200
1+210
1+220
1,230
1240

1,250
14260
Le270
1y280
1290

1,300
1310
1320
19330
14340

14350
1s340
1,370
1s380
12390

Lr&aQQ
Le4lQ
Le20
Tya30
Iysb0

14450
13460
L6470
1+480
14490

14500
1s510
1e520
15530
1540

14550
12560
1,570
1,580
1550

1+60¢
1810
14620
14630
11640

1650
12660
12670
19680
14690

14760
14710
14720
12730
1740

14730
19760

DEG C

+]

13,224
13,3263
13,502
13.642
13.782

13,522
14,062
14,202
14,343
14,483

14,624
14,765
14,906
15,047
15,188

15,329
15,470
154611
15.752
15.893

16,035
16.176
164317
16,458
16,599

16,741
16,882
17.022
174163
17,308

17,445
174585
1T. 726
1T.866
18.006

18,146
18,284
18,425
18.564
18.703

18,842
18,981
19.119
19.257
19,39%

19,4933
19,670
19,807
1%, 944
204080

24,215
20.350
20,483
20.616
20,748

20,878
21,006

1)

TYFE R THERMGCOUPLES

DEGREES € [IPTS 19681, REFERENCE JUNCTION
1 2 k] £ 5 & T 8 k)
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

13,238 13,252 13,266 134280 13.293 13.307 134321 13,335 13,349
13.377 13,391 13,405 134419 13,533 13,447 13.461 13,475 13,489
13,516 13.530 13,544 13.558 13,572 13,586 134600 13.614 13,628
13,656 134670 134684 13,698 13.712 13,726 13,740 13.754 13.768
13,796 13,810 13,824 13,838 13.852 13,866 13.BB0 13.896 13.908

134938 13,950 13,964 13,978 13,992 14.005 14.020 14.03& la.0s8
144076 164090 142104 144118 144132 14,146 1644160 144176 14,188
14,218 14,230 184254 14,253 14,272 14.286 144301 14.315% 144329
144357 144371 144385 144399 14.413 14,437 14 addi] 154855 144469
144457 140511 144525 14539 164556 14,568 14.582 14.596 16,610

14,638 146,682 14,666 144680 14,654 14,708 14,722 14,737 14,751
144779 144793 14,807 144821 144835 14.849 144863 144877 14.891
14,920 144934 14,948 14,962 164,976 14,990 15,004 15.018 1%.032
15,061 15,075 15,089 154103 15,117 15,131 15,145 15,159 15.173
15,262 15,216 15,230 15.244 15,258 15,272 15.286 15.300 15.315

15,343  15.357 15,371 15,385 154399 15,413 15,427 15.442 15,456
I5+484 15,498 15.512 15,526 15,560 15,555  15.569 15.583 15.59%7
15,625 15.639 154653  15.667 15,687 15,696 15.710 15.724 15.738
15766 154780 15.795 154809 15.823% 15.837 154851 15.865 15.87¢
15.908  15.922 15,936 15,950 15.964 15.978 15.992 16.006 16,021

16,049 164063 164077 164091 164105 16,119 164134 16.148 16.162
164190 16.204 184218 164232 16.247 16,261 16.275 16.289% 16.303
164331 164345 164360 164374 164388 16,407 16.416 164430 16,0644
164672 16,487 164501 164515 164529 16,543 16,557 16,571 146.58%
160614 164628 16,642 164656 16,670 16,684 16,698 16712 1b.726

164755 16,769 16,783 164,797 16,811 16,825 164839 160853 16.867
16,895 16,910 16,924 1649328 16,952 16,966 16.950 16.994 17.608
174037 17051 174065 17407% 17.093 17,107 174321 17.135 17,149
17.177 174192 174206 174220 17.234 17.248 17.262 17.276 17.290
170318 174332 17,346 174360 17.374 17,388 17,403 174417 17.431

17,459 17,473 17,487 174501 17.515 17,529 17,543 17.557 17,571
17,599 17,613 17,627 17.661 17.65% 17,669 17.68B4 17.698 17.712
174740 17,754 17,768 17.782 17,796 17,810 17.824 17,838 17.852
17.880 174894 172908 374922 17,936 17,950 17.966 17.978 17.992
84070 18,034 1B.048 1B.062 18,076 18,090 18,104 1B.118 18,132

18,160 18,176 18,188 18,207 184216 18,230 1B.244 1B.258 18,272
18,299 18,313 18,327 18.341 18,355 18,369 18,383 18,397 18,411
18,439 18,453 18,467 LB.4B1 18,495 18,509 184523 18,537 18.553
18,578 1B4592 184606 18,620 18.638 1B.648 18,662 18.676 18.690
184717 384731 18a745 184759 1B.773 18,787 18,801 18.815 18.528

184856 18,870 18.884 18.898 18.912 18,926 18,939 18.953 18.967
18.995 19,009 19.023 19,036 19,050 15,064 19,078 19.092 19.106
194133 19,147 19161 194375 194188 19,202 194216 19.230 19.264
194271 3194285 19,299 194313 19,326 19.340 194354 19,368 19.382
194409 19,423 19.437 19,450 19,464 19,478 19.492 19.505 19.519

19547 319,560 19,574 19,588 19,602 19.615 19.679 19.643 19.65¢
194664 19.698 19.711 19.725 19.73% 19,752 19,766 19.780 19,793
194821 19,834 19,848 194862 19.875 19.8B89 19,903 19,916 19.9320
194957 194971 19,885 194998 20.012 20,025 204039 20,053 20,066
20093 204107 200320 204134 204148 20.161 204175 204188 204202

204229 204242 204258 204269 70.283 20,296 20.309 20.323 20.336
202363 Z0W3TT  20.390 204403 204417 2044630 204443 204457 20.470
20497 204510 204523 20,537 704550 204563 20,576 204590 20.603
204629 204542 20,656 20,669 20.682 20,695 20.708 20.T21 20.73&
20e761 204774 20.787 20,800 20,813 20,826 20,339 20.852 20.865%

204891 204904 204916 20.929 204942 20,955  20.968 20.981 20.994
214019 2140632 Zlepd5  21.057 21,070 Z1.0B3 21,096 21.108

i 2 3 4 5 & T 8 g
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AT O DEGREES Ca+

1¢

13.383
13,502
13.842
13.782
13.%922

l4.062
14.202
14343
144483
ik 624

14,169
14,906
15,047
15.188
154329

154470
15611
15.752
15.893
16.035

164176
164317
16,458
15,599
164741

16.882
17,022
174163
174304
17 .44%

17,535
17.726
17T.866
18.006
1B 148

18.786
184425
1B.564
18,703
TH. 842

18.581
19,119

19.257 .

19.395
19533

19,670
19.807
19544
204080
204215

204350
204483
204616
284748
25,878

214006

16

BEG C

15280
1210
1s22¢
1236
1240

L+250
11260
14270
1,280
14290

1300
1310
1,320
1,330
1+340

14350
1+360
19370
1+380
1,3%Q

14400
410
La420
19430
184G

1s450
leftal}
Lek7Q
1+480
1490

143500
1:510
1:520
1530
1540

1550
1y560
1570
14580
11590

1600
Iyelo
14820
11630
11640

11650
1,660
13670
1:689
12690

1,700
1,710
1s720
1730
1750

1750
ie60

DEG C



TEMPERATURES IN

DEG C

~50
~30
-0
=15

4]

1o
20
3
43

&
5

&0
T
B0
0

160
1ic
120
130
140

150
160
170
186G
190

z204
z10
220
230
240

250
260
270
280G
290

G0
210
329
330
340

350
386G
370
360
290

400
410
420
430
440

453
460
470
480
490

500
510
520
530
540

530
5790
580
590
&G0
DES

[

~0a 194
~0e150
-0a103
~0.053
Gh000

0,000
0a055
0,113
0.373
G+238

04299
D363
D32
0.302
0.573

Qebtd
0.71%9
G795
DLBTZ
G.950

le029
1.109
Ta150
Tad73
14356

Latads
L.22%
1.611
1.598
1,785

1.873
L.967
2.051
Ze181
2,232

24323
2010
2506
21599
24692

2788
2.88C
2,974
3,609
3,104

3.260
3.356
3.452
3,549
34645

A4 143
3.840
3938
44036
44135

fal3h
4e333
4,432
fhaB32
44,632

4,732
4aB32
4,933
5,034
5.13é

54237
0

TYPE S THERMOCOUPLES
DFGREES € (IPTS 19681« REFEREMCE SUNCTION AT & DEGREES (o

1 Z kl 4 2 & 7 8 E 1G DEG C

- THERMOELECTRIC VOLTAGE [N ABSOLUTE MILLIVOLTS
C=199 0,205 ~5.307 ~0,211 -p.sis
“0.155 ~g.]59 0s+213  ~0.220

~Dslb4  ~0,1a8 ~0.224 ~pu228 —0.232 -5

-0eig8 -~ - ~Gel73  ~0,1 . ~Qs -
~04058 mg:géi _g:éég T0.122 ~p,1p7 ~0.1;; ~g:§§§ :3‘18? ~Cel50 -g.fgf _;g
200005 ~5.011 _uioel TONOT3 -0.078  -0.083 giogs  _geaes C0t145 -guisg -3

10 UeBZ1 04077 Q.32 -g.g3 D093 -0.088  —g.103 -1
0.005 0011 Ge0l6 04022 0e027 0033 04038 D084 62050 (4053 0

Ga081 0067 oe072 G078 (G084 Cal9g qQ.09% Qa.101 Gaig7 Ta113 H
0.11% 0:125 Geldl 0a337 Q«162 Oulan 0.154 Celbi G167 Cel73 Z4
0,175 0185 0,151  0.187  0.203  0.210  Ga216  0.222  0.228  D.235 30
0e24l  §aZ4T  0#256 0.260 D266  0.273  Ge279  0.286  0.292  0.299 44
5.205  §a312  G.318  Ga325  Ge331  0.338  0.345 0,351 0,358 0.365 50
04371  0#378  Ge385  0e391 02398  Ga405  D.512  0.419 04425 Ge432 80
£.639  De446 0453  Deh60  0u457 G874 0.4BL Da488  0.495  0.502 70
D.509 04516 0523 04530  0.537  Ga.584 04551 04538 0,586 (.5T3 LR
0+580 Ga587 0594 D602 Qe 609 D.61é Cab23 Gub31 0.638 Qs 545 ER
0,653 DeS6C  0a667 04675  0.682 04530  0.8697  0aT04 04712 0.T719 100
0.727 04734 Q.T42 0,743 0.T57  C.784  CWTTZ  0.7BG 0.787  0.755 1lo
D.802 L.B10 GeBl8 0.825 04833 0e841 0.848°  (a.B%56 0,884 0.872 120G
0.BT%  0.887  0.B895  0a903  G.910  0.918 04926  D.93&  0.942 04950 130
0,957  Gu965  Qe973  0.981  0.989  0.9%7  1.005 1,013 14021 1.029 150
14037 Le085 14053 1061 1,069 1.677  1.085  1.093 .16l l.109 150
1.117 14125 14233 1e18%  1.189  1.158  1.166  1.I74  1.182  1.150 1469
1.198 14267 14215  1.223  1.231  1.240  1.248  1.256  1.264  1.273 176
1a281 1,289 1a297 14306 le334 i.322 14331 14339 14347 1.355 18¢
14364 14373 14381  1.38%  1.398  l.t0&  L.415  1.423 1,432 l.440 190
Le4&8 32457 le465 1476 1.482 1,491 34499 1.308  1.516  1.525 200
14586 1.542 14551 14559 1,568 14576  1.385  1.5%4 14602  1.611 2ig
12620  1.628 14637 14685  1.654  1.663 14671  1.&6B0  1.689  1.698 220
14706 1.T15  1a72% 14732 1.1 1.750  Le759  leTe?  1.776  1.78Y 230
1.7594 1.802 1.811 1e820 1.829 1.838 1,846 l.855 1.8%4 L.873 280G
1,882 14891 14899 1,908  1.917  l.926  1.935  l.sas 1,953 1,952 250
14971 1979 14988  1a997 2,006 2,015  2.02% 2,033 2,042 2.051 269
F.G60  2.069 2eGTE 2,087 2,095  2.105  2.114  2.123  2.137 0 2.1al 279
Z.150 2.159 24168 2,177 2.1B8 24195 24206 2213 7.223 2.232 280
24241 24250 24259 242688 2,277 2,286  2.255 24304 24314 2.323 290
70332 236l 2,350 24359 243868 2,378 2.387 2,396 2.405  2.414 300
244286 24533 24462 2,651 Z,460 2,470 24479 24488 2497 2.506 319
20516 74525 2a453&  2.553 2,553 2,562 24571 24581 2.550 2,599 320
746098 24618  ZaB27 24636 T.646 24655 24664  2.675  2.883  2.692 330
2,702 Ze711 2720 24730 2.739  Z.748  2.758 24767 2,776 2.786 340
2.795 24805  2.814 2,823  2.833 2,842 2.852  Z.861  2.870 2,680 350
2.889 2.899 2,908  2.917  2.927 2,935  2.946 24955 2.965  2.%V4 360
2,984 24993 3,003 3012  3.022 3,031  3.041  3.050  3.05%  3.069 370
3.578  3.088 3,097 3,107  3.117  3.126  3.136 34145 34155 d.le4 380
3el7a 3.183 34193 32202 3,212 2.221 3+231 34241 3,250 4.26C 390
3,269 3,279 34288 34298 3.3508 3,317 3327 34336 3a548 3.358 408
3,365 3.375 3,384  3.394 3,604 3,413 3,423 3433 B.k42 3,452 410
30462 34471 Fea81 4691 3.500 3.510 3,520 34529 3539 3.549 420
3,858 34568 3,5TH 34587 3,597 3,607 3.616  3.626  3.636  3.645 539
3.655  Bu665 3,675 3,684  3.694 3,704 3.T14  3.723 3,733 3.743 440
3.752 3+762 32772 3.782 3791 2.801 3.811%1 3.821 3831 3. B840 450
3,850 3.B60 34870 3,879  3.6BF 3,899 3.90%  3.919  3.928  3.938 460
34948 34558 3,958 3977 3.9B87 3,997 4,007 4037 44027 44,036 470
4u086  Ga056 Ba066  4.07H  4.086 4,095 4,100 4,115 44125 4,135 4B
Be145  H.155 44168 AeiTh 44184 4,106  &.204 4aZih 4.224  4.234 490
Ge243 44253 L4263 &a2TH 4,283 64,293 44303 44313 44323 4.333 560
La443 4a352 4edbd 42372 44382 4,352 G iG2 4ol B4 Lob22 44432 slg
440443 4457 ho467 44072 44482 g h92 4.502 4e512  He522 44532 520
baD &2 44582 4562 4aBT72 445832 4.592 L8602 LaflZ 44422 4ab32 530
Lo647  Be657 G662  Ae6TZ 44682 4,692  4.T0Z 44712 4,722 4.732 540
b Ta2 4s 752 4eTb2 £.TT2 La 782 4,792 4,802 4aBl2 fHhaB2Z 4. 832 580
G 842 BuBB2 4,862  A4.873 4,883 5,893 4.903  4.913 4,923 4,933 56p
44943 44953 449563 he2i3 44984 4,994 3,004 S.014 5.024 54034 570
5,046 Ba0BA  Ba065 5,075 3.085  5.095  B.105 54115 5.125  5.136 580
S5.itb Sel138 54166 54178 5,186 5,197 5207 SeZ17 54227 5.237 590
5,247 5258 54268 54278 54288 5,298  5,30%  5.319  5.329  5.339 600

1 2 3 4 5 6 7 8 ¢ 10 DEG €

87



TEMPERATURES

DEG

600
610
e2¢
630
&40

650
560
6740
68C
6940

700
710
T20
730
T40

750
760
TG
780
70

8060
810
820
834
840

850
880
870
880
890

208
¢lo
920
930
940

950
954G
EXAY
S84
990

1G00
1,010
14020
11030
14040

1s0580
1,060
1,070
1+080
1090

14100
11110
1120
1+130
1140

1,150
1:160
1+170
1+180
11190

1,200

DEG C

O

5,237
54339
Sefi2
SeSa4
5.648

54751
5,855
5560
6,064
6al69%

Gy 274
64380
Ha.486
5,592
54,659

6,805
6.913
T.026
Tei2d
Ta236

Te345
Tottba
T+563
Ta672
T.782

T892
8,003
B.11a
B8.225
8.336

He%48
8,560
B,673
8,785
B,899

9,012
9,128
Ya24C
9,355
9,870

Fe585
9. 700
J.816
9,932
10.048

10.165
10.282
104400
104517
104635

104754
10.872
104991
11,110
11.229

114348
11.467
11.587
11,707
11,827

11.947

IMN DEGREES C

1

Se2u7
5e350
5es452
34555
Sa658

S.762
S+8686
54970
64075
&+180

64285
64390
G496
6a603
5. 709

64816
54923
Fa531
74139
Te2u?

7.356
Tets6h
Te5Tu
T+683
T+793

T.FCh
84014
B.l1l25
8.236
o358

8e480
Be572
Beb8a
B.797
8+910

F.024
F.138
Fa202
Fa366
Yabh8l

Y596
FeT1Z
F.828
PGkt
104060

lo.177
10.294
104411
104529
104647

L0745
10.5884
11.003
1l.121
1l.241

11.380
114479

1.59%
11,718
11.839

11.959

4

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

5258
5.360
Satifa2
5.565
5.668

S5.772
5.875%
5.980
.08
6190

64295
Get0l
&.507
64613
6720

L.827
&e934
Talu2
T.1580
T.258

Ta367
Tets T8
Te585
Teb94
T+804

Ta915
B.075
8+.k36
Be2a7
84359

Baa 71
8.583
B.095
8.808
BeB22

9.035
FeldS
Fe263
F.378
Det93

YW608
D723
9.839
F+955
10.072

10.18%
L0308
I0ete23
10541
104659

igaTT7
10.894
1ls014
11.133
114252

11.372
1Lat91
li.6ll
11,731
11.85%1

114971

LIPTS 19681

3

52468
54370
54072
54575
24679

5.182
54887
54991
54096
G+201

543086
Sakl2
64518
bab2h
6.731

54838
Bal55
Ta053
Teibl
Te269

Te377
7486
72396
T.705
74815

72926
84036
Jala?
84258
84370

8,482
Bab94
84707
84820
8933

Fe0a?
9.160
G275
Fe38%
G504

Fab19
FeT3S
F4851
FeBET
10+083

104200
1Ga318
102435
104553
104671

1Ge78%
104508
11026
114145
112864

11,384
11503
114623
TileT43
11863

11983

w

TYPE § THERMOCOUPLES

4

54278
5«380
Ges82
5.586
54489

HaT93
54897
£.001
&4 106
Gelll

Ge316
GuulZ
64528
64635
SaT4]

o348
HeF56
Te063
Telll
7.280

Tu388
72437
T+6G7
TsT14
T+8248

74337
Bael&T
841358
84270
84381

8,493
84605
8.718
8.831
BeF44

F4058
9.172
Fa286
Fah0l
94518

Fe631
FeThE
SeB62
Y979
13,095

194212
104329
L0.a47
10,565
104683

Loe801
10,619
14038
114157
12276

11398
11.513
1l.63%
11.75%
11.878%

11,995

5

E.,288
5e391
5.433
Se596
S TO0

5,863
5.907
b.012
&s117
64222

64327
ba433
Ge33%
6.645
G752

64859
64960
TeG74
7.182
Te291

7.399
7308
Ta818
T.727
T.B37

15468
B.058
8.16%9
8.281
Ba392

8,504
Ba617
Be729
B8.842
8.956

%.069
9.183
Pe298
Yaa12
G527

ERY-L¥4
9. 758
P.E874
9.990
10107

104224
I0«341
I0a459
lea57e
1G.694

10.813
10.931
114050
1ldle9
11288

11+408
11.527
114547
11.767
11.887

1z.007

58

&

5e298
5401
34503
5.606
52710

5,814
5.918
&.022
&.127
64,232

Ga338
6atid
6.54%
6,696
6,753

5,876
65.977
T.085
74193
7,301

Tuki0
Ta519
7.629
7.738
Te8is

7.959
B.069
8.180
8,292
8,404

9,516
8,628
5,741
5,854
8.957

9081
F.195
9.309
24
94939

9656
9.7170
Y.886
18,002
10,118

10,235
iU4353
L0470
10.588
10.706

10,825
10,943
1l.062
ii.183
11.300

11420
1l.539
1l.63¢9
11.774
11.899

12.019

HEFEREMNCE JURCTION AT 0 BEGREES Ca

T

5.3G9
Setll
S.81s
S5.617
54720

Se824
E.928
$.033
6. 138
be243

&a348
batds
B DED
La6567
L7713

6,880
5.988
T+0%6
T+2G4
72312

TatbZ]
Te530
Tabts0
Te789
T.859

Te970
B.0B1
Be192
8e203
B.4ls

Ba527
Ba639
84752
8,863
8.978

F.092
Y206
Pa320
F 435
%2550

Fe665
F.78%
G897
104013
10e 130

104247
104354
10482
10,600
I0.718

104834
10,985
1leQ74
11,193
ll.31z2

11.422
11,551
li.671
11,751
1:1.914

12.031

8

5131%
S5a021
Da524
Set2¥
Se731

5834
54939
6e05u3
Ealsll
Ga253

64359
64465
64571
64617
54754

&.891
64939
7107
Te215
Ts323

Faa32
TaSul
7.651
Ta750
7.870

Ta981
Ba092
84253
84314
Ba426

54536
Beb 50
B+753
8.87%
8.990

Fe103
Fa217
Te332
Fedeis?
Fab62Z

G.677
Ga793
Y309
10.025
1G.142

iC«259
10376
10+494
l0.012
10730

10.848
10967
11.086
1i4205
11,324

1le443
114563
114683
11803
11.923

1Z2s043

g

Se329
5.031
54534
54637
5e74l

5e845
He 549
6,004
6159
belbl

u3a9
GaBT5
« 581
£.488
G795

6.902
T+GO9
T+il7
Tedds
FEEEDY

Teh43
Tadb52
74661
7711
T.581

T.952
8+103
Be2ls
#4325
Bed37

84549
Ba8b2
8.774
8,888
Z.001

9.115
Te229
Gedal
F.458
9.373

FublY
Ve BO4H
Fe D20
10,037
1Gedk54

10271
i0.348
10508
10.624
10,742

lg.860
1G.979
114098
Fle217
114336

Li.455
11.575
1i.095
11815
11.935

124053

10

5.339
Seti2
5554
2.648
5701

G.885
5o 60
SRyt
G leb
G274

b4 280
&akBb
64592
54699
S 805

&.913
7020
Tel2B
Tu234
Te34b

TetsGh
T+563
T+672
1.8z
T.8%2

4003
Bells
Ba2dh
8.336
Beds8

B.560
Ba673
8.788
84899
ERS ¥

P4 126
925G
F.355
F470
@583

e T30
9. 816
G932
1040448
10+ 165

loe2az
108400
10517
10.635
LG754

Lg.872
l0.921
il.1l¢
11.229
1le348

1let87
1l.387
1i.707
11.827
11.947

12.087

10

L DEG C

600
610
620
&30
L4

654
665
il
&80
690

700
Tio
720
730
T40

750

Y00
916
929
239
G40

950
960
27g
98¢
990

19000
1xC1lG
11020
1+030
1:040

1,050
1660
1.G70
1080
090

14100
Ir1lQ
12220
Ly 13¢
ERREC

1154
isl60
1,170
1,180
1r1%0

12200

BEG <



TYPE 3 THERMCCOUPLES

TEMPERATURES IN DEGREES C {IPTS 19683. REFERENCE JUNCTION AT O DEGREES C.
DEG C o 1 2 3 4 3 & 7 8 ? 19 DEG C
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

Tr200 114947 114959 114971 11,983 11,995 12,007 12.019 12.031 12,063 12,055 12.067 14260
is2l0 12,067 124079 12,091 124103 12,116 12,128 12,140 124152 124164 124176 12.188 14210
1s220 124188 124200 124212 124224 124236 124248 12.260 12.272 124284 12,296 124308 1r220
14230 124308 12,320 124332 12,345 124357 124369 12,381 124393 312,485 1Z.417 12.429 19230
1240 I2.029 124081 124453 12,465 124477 124489 12.501 17534 124576 12.538 I7.550 1s240

12250 12,350 12,562 12,574 124586 124598 124610 12,622 12.634 124647 12.659 12.67: 1y250
1e280 124871 124683 124695 124707 124719 12731 12,743 3124755 124767 12.780 12.792 12260
1s270 12,792 124804 324816 124828 1248450 12852 124864 124876 124888 12.90) 12.913 15270
122480 12.913  12.925 12,537 124949 12961 124573 12,985 12.997 134010 134022 13,034 le28p
1:290 13,034 13.046 13.058 13.070 13.082 13.094 13,107 12.119 I15413% 13.143 13,155 1290

1300 13,155 13,167 13.179 13,1%1 13,203 13.216 13.228 13,240 1354252 13,264 13,276 1a300
1310 134276 13,288 134300 134313 134325 134337 134349 13.361 134373 134385 13,397 1:3le
19320 132397 134410 134422 134034 134466 134458 134470 13,482 13.6495 13,507 13.519 19320
1,330 134519 13,531 13,543 13,555 13.567 13,579 13.592 134604 134616 13.628 13e649 La33g
19340 124640 13,632 13,664 13,677 134689 13.701 13,713 13,725 13.737 13,749 13,76l £e349

tr350 13,761 13.774 13.786 12,798 13,810 I3.822 13,834 13.846 134859 13,871 13,883 14350
1+360 134883 13,895 134907 13,919 13,931 13.943 13,956 13.968 134980 13.992 144004 1369
1370 144004 14,016 144028 14,040 144053 14,065 14,077 16,089 144101 144113 14,125 14370
12380 140125 144138 14,150 144162 144174 144186 14,198 14.210 1442227 140235 144247 19380
1+390 144247 144259 144271 144283 154295 144307 14.319 14.332 14.34% 14,356 14388 1s3%0

1,400 Ha368 14,380 14,392 14,404 15,616 144429 14,4643 184653 240465 14477 1ho889 1400
1s410 144489 144581 144513 144526 144538 14,4550 164,562 144576 144586 14.598 144610 JRLEL
12420 144610 14,622 142635 144687 144659 144671 14,683 14.695 156,787 14:T19 144751 Latio
1+430 14731 14,744 14,756 14,768 14,760 144792 14,804 14.836 144828 144840 14852 Ly430
11440 140852 14.865 14.B77 144689 140901 184513 14,925 14.927 14949 14.961 14,973 1réaQ

L1450 140973 144985 144998 15,010 15.022 15.034 15.046 15,058 154070 15.082 15.0%4 1,450
13480 15.094 15,106 154118 15,130 15.143 15155 15,267 15179 154191 15,203 15.215 I1460
Lea70 154215 154227 154239 154251 154263 154275 15.287 15,299 154311 154324 154336 LeiT0
L1480 154336 154348 15.3560 15372 154386 15:396 15,408 154420 15432 15.444 15,456 148G
14490 15456 15,468 15.4B0 15,492 154504 154516 15,528 15.540 154552 154564 15,576 14490

1500 154576 15,589 154601 15,613 15,625 354637 15.649 15,661 15+673 154685 15.697 13500
L+310 154697 15,709 154721 154733 15,745 3154757 15,769 15,781 15.793 15,805 15.817 is510
1+520 154817 15,829 154841 154853 15.865 15,877 15.889 15,901 154913 154925 15.937 1,52¢
14530 15,937 154949 15,961 15,973 15.985 154997 16,009 164021 164033 164045 16,057 Ls530
1540 164057 164089 164080 164092 164104 164116 16,128 164140 164152 164164 1le.l76 14549

11550 164176 164188 164200 164212 164226 164236 16.248 16260 164272 16.2B4 164296 15559
15860 164296 16,308 16.319 164331 1564343 164355 16,387 164379 16390 16.403 164415 1560
14570 162415 164,427 164439 164451 164462 164474 164486 164498 264510 164522 164534 1579
11580 164534 184546 16558 164569 164581 164593 16,605 15,617 164829 164641 1b6.653 1s+580
14590 164653 164664 164676 164688 164700 164712 16u724 164736 164747 164759 16.771 19890

14600 164771 16,783 164795 16,807 164819 164830 16,842 16.854 1654866 16,878 16.8%0 14600
1s81C 164690 16,901 164913 164925 164937 16949 16,960 16.972 164984 164996 174008 1610
19620 17.008 17,019 17,03) 174043 174055 174067 17.078 174090 17302 17-33& 17125 14820
12630 174125 174137 174149 174161 1743173 17.184 17,196 17208 17220 17.231 17,243 1830
19640 174243 174255 174267 17.278 174290 174302 17,313 17,325 17.337 174349 17.360 14640

14650 174360 174372 174384 17,396 L7407 174419 17,431 3174442 17454 17.066 17.477 1630
14660 17,477 17.489 17.501 17,512 17.524 17.536 17.548 17.559 17.571 17.583 17.5%4 1660
1670 174394 174606 1Tab17 174629 17,641 174652 17,664 17,676 17.687 17,699 17,711 L4670
1680 17,701 174722 174734 17,745 174757  17.769 17.780 17.792 17803 17.815 17.826 14680
14690 174826 17,838 17,850 17.861 17.873 17.884 17.896 17.907 17.919 17.930 17.942 1144650

14700 17.942 17,953 17,965 17,976 17.988 17,999 18,010 18.022 18.033 1B.045 18.056 teT00
1,710 184,056 16,068 18,079 18,090 184102 184133 1B.124 184136 184147 1B.158 18.170 ta7i0
I+720 184170 184181 184192 18.206 18,215 184226 184,237 18,249 18.260 18,271 18,282 is?20
14730 124282 184293 18,305 18.316 18,327 184338 18,349 18,360 1842372 184383 15.3%% 1730
14740 184394 184400 184416 184427 184438 18.449 18,460 184471 18.482 1B.493 1B.504 hEL

31750 18,504 184515 184526 184536 184547 18.558 18,569 18.580 18.591 18,602 18.612 1+75¢
1760 184612 184623 18,634 18,645 184655 1B.666 18,677 184687 18.698 176G

DEG C Y i 2 3 & 5 & ki 8 g 0 DEG £




TYPE T THERMOCOQUPLES

TEMPERATURES IN DEGREES ¢ {1BTS 1968). REFERENCE JUNCTEON AT O DEGREES C.
DEG C G 1 2 3 & 5 & 7 ] 9 10 DEG €
THERMOELECTRIC VOLTAGE [N ABSCLUTE MILLIVOLTS
~-270 w5258 -270
-268 w§4232 —£4238 =Da239F -8,242 64240 ~He248 =6.251 ~6a253F =64255 64250 -6.258 ~260
-25¢ —6 1Bl ~8H.187 652153 -£4198 ~5.204 62209 -8.214 6,219 ~&.224 -5.278 6,237 -25Q
=240 ~6al05  =He1l4 ~B2122  ~641B0  ~56413B ~6.1646 -6,153 ~6.160 -b.167 6,174 -6.181 -250
~230 w6007 “6e0LB —6.028 ~64039 =6.049 =~6.059 «6.068 =6.078 ~b6.087 -6.090 =8.103 -230
-220 C5.889 ~5,901 -5.914 =5,926 «5,935F ~5.550 -5.962 ~5.973 -5.985 -5.9% -6.007 -220
-21¢ CE,T83  =5,767 ~5.7B2 ~5,79% «5,80Y% ~5.823 =3,836 ~5.800 -5.863 »5.876 -3.889 ~210
~200 C8,603 ~5.619 ~5.634 5,650 ~5.685 ~5.680 -5.695 ~5.TI0 =5.724 ~5.739 -5.753 -260
~1%0 “8, 499 =5,455 =5.473 =3.487 ~5,506 =5.522 5,539 ~5,555 -5.8571 -5,587 5,503 -190
-180 wh 281 —Ba279 =54297 ~5,315 ~5.333 =5.35}1 -5,38% ~5.387 -5.404 ~5.421 ~5 k3G ~18g
-17¢ C5,0569 -5,08% ~5.109 5,128 =~5.147 ~-5.167 ~5.186 ~5,205 ~5.223 ~35.242 ~5H.261 -170
~160 wbaBB5  —44BEE L4907 ~4.928 44948 —4,969 445989 ~5.010 -5.030 -5.030 ~5.069 ~160
-150 ChyBhE  —hBTO 44893 —4,T15  —4aT3T =4aT58 -4, TBO  ~4.801 =4aB23 4,844  ~k.B65 ~150
S140 =4 B19  ~h.862 —G.466 ~4,489 —4,51F -4.535  -4.558 ~4,581 ~4.603 -4.630  —4,5848 ~140
~130 —4,1TT  ~6a202 =6.228 w4251 —44275  —4.299  -4,323 ~&e34T7T -4e371 —44395 —4e41y -13¢
-1290 23,923 ~3,94% «3.97h ~4.000 ~44026 =4.051 ~4,077 -6.102 =4e127 =44152 44177 ~120
-112 C3eB56  ~3,684 ~3.711 ~3,737 =3,764 ~3,791 ~3,818 ~3.844 -3,870 -3,.897 -3.923 -lig
S100 =3,3TB  =34407 =3.435 =3,463 ~32,4%1 ~3.519 -3,547 ~3.374 3,602 ~3.829 -3.856 -100
~g0  =3,089 ~3,118 —3,147 ~3,177 ~3.206 ~3.235 ~3,284 -53.293 3,321 ~3.330 -3.378 -4g
~80 “2.THE 24818 ~2.B49 =2.879 =—2.90% =2.939 -2.970 -2.999 ~3.,08% ~3.059 -3.089 -8¢
-0 w2 475 —2.507 =2a539 ~2.5T0 ~2.802 -2.633 -2.664 -2.5695 -2.726 -~2.757 -2.78d -70
-&60 C2.182 =3a185 ~2.21B =2,250 ~2+283 -2.315 -2,345 2,360 «2.432 -2.4%4%  -I.475 -&4
-850 —1,819 ~1.8%3 ~—1.886 ~1.920 ~14953 ~1.987 ~2.020 =-2.053 ~2.087 -2.120 ~2u4152 ~-50
bl m1ehT5  =14510 =~1a544 =14579 ~1laeblb ~14648 ~1u662 =1a717 ~1s751 =1.785 ~1.819 —he
230 14121 —1.157 =—1.192 =-1,228 =14263 ~1.299 =1.334 ~1.370 -~1e405 -—1.440 ~L1.47% ~3g
=20 C0aT57  ~0a794 ~0eB830 ~0.867 =0a903 ~0+740 ~0,976 -l.0Ll3 =-1.04% =~1,085 -1.121 -20
-10 “Ge383  «0.42] =0a%5B  -0.496  +04534  =04571 064608 ~0.646 -0+683 ~G.720 -0.T57 ~10
0 0.000 -0.039% ~0,077 =-0s116 =04154 ~-0.193 -0.231 =0a.269 -0.307 ~0.343  -0.383 o
o 0.000 0.039 3078 G117 Oalas 0198 a234 Ge273 04312 Qe351 D393 a
10 0.391 04530 De&70  0u5L0  0a569  0.589% 04625  0.66%  0.709  0.749 0.789 19
20 ©a789 04830  0a.870 Q.911 0,951  0.992 1,032 1.073  lailb 1158 14196 20
30 14196 Lle237 La27% 14320 14361 1403 Lodga 1.486 l.528 1+569 1.61] 30
4G 1.631 le553 14695 1,738 1.780 1.822 L.865 14907 14950 14992 24038 40
50 2,035 | 24078  2.121 2416% 24267 24250 2.294 24337 24380 24424 2.467 50
50 2,467 24511 24555 © 2,599 2abb3 2,687  2.731 2.775  24B1%  2.864  Z.908 60
70 2.508 24953 2,997 3.042 3,087 34131 3,176 34221 3.266 3.312 3357 70
80 3,357 3.402 3a447  3a493 3.538  3.584 3,630 3.676 3.721 34767 34813 80
S0 3,813 3.859 359586 3.952 3.998 ETY+ER 4,091 4a137 4alBh 44231 44277 90
100 4277 GaB26  be3TL  Le4LE  4a485  4.512  4.559 G607  Ae654 401 4aT4Y ion
110 4.T4T 44796 B.B4L 4,89 4,939  4,%87  5.03% 5.083 5.131  5.179 54227 Llp
129 5,227 5a275 5,324 5,372 S.420 5,46% 5,517 54566 54615 5.663 54712 120
130 5,712 5.761 5.810 5,859 5.588 54957 6,067  £.056 6,165  6.155% 6,204 130
140 6204  B.2%4 64303 54353 a3 6,452  b.502 64552  6aB02 6652 6,702 140
15¢ 64702 6.75% 64803  6.853 £4903 6,954  T.004  Te055  Telg6  7.106 Te207 150
160 74207 74258 Te309  Ta360  Te4il TJ462  TJ513 Te564  T4615  7.5866 7,718 160
17 T.718 TaTe9 Te821 T+872 Ta924 7,975 Ba027 E.079 Hel3l 84183 Ba2325 17¢
180 8.235 8.287 8.339 8,391 Balrd3 Bak9% 8,548 84600 Beb52 8,705 84757 180
190 8,757 8810 B.B&3  Bu913 B8.968  §.021  F.074  F.127  9.180 9.233 9,286 190
200 9,286 G4335 94392 G.446 9,495 9,553 9,606  F.659  9.T13 9.76T  9.820 200
2I0 9,820 Q.874 9.928 9,987 15,0386 16,090 L1C.144 10,198 10.252 318.306 10350 210
220 10360 104414 10465 10,523 10.578 10.632 10,687 10.751  10.796 1G.851  Lo.9gd 220
230 10,905 10,960 11.015% 11,07C 1l.125 114180 11,238 11.290 114245 11.4Q01 3l.456 230
240 11.456 F1la511 Ile566 11.622 11877 11.733 11,788 1374844 11.900 114956 12.41L 240
250 12,011 124067 12123 12,179 12,235 12,291 12,347 12,403 12.4539 12,515 12.572 250
260 12.572 12,628 12.6B& 12,741 12,797 12.B54 12,910 12,967 13,024 13,080 13.137 240
270 13,137 1341594 134251 134307 13.364 13.421 13,478 134925 13.592 13,650 13.707 270
280 13,707 13.764 134821 12.879 13.936 13.992 14,051 14,108 14,166 14,223 14.281 289
290 15,281 144339 154396 16.454 16,512 14,570 14,628 14,686 1&.T44 14,8062 14,880 299
300 14,860 L4.918 15,976 15,034 15,092 15,151 15,209 15.267 154326 13,384 15,443 3g0
310 15,443 15,501 15.560 15.61% 15.677 15.736 15,795 15,853 15,912 13.971 164030 3lc
320 16030 164089 164148 164207 164266 164325 16,384  1b.644 164503 164562 L6,621 AZQ
330 164521 16,681 16.T40 16,800 16.85% 16.919 16,978 17.038 17097 17.187 17.217 330
340 174217 174277 17336 174336 17,456 17.51¢6 17.576 174636 17.696 17.756 17.816 340
350 174816 17877 17.937 17.997 18,057 18.118 18,178 18.238 18.299 18.359 18.47C 256G
360 18.420 18,680 18,541 18,602 1B8.662 18.723 18,784 1B.843 18,905 18,966 19.017 360
370 19,027 19.088 19149 194210 19.271 19.332 19,393  19.4%55 19,516 19.577 19.638 370
8o 19.638 19,699 19.761 19,822 19.B83 19.945 20,006 20.068 204129 20.191 20.252 380
39¢ 204252 20.314% 20+376 204437 20,499 20.560 20,622 204684 20.746 204807 20869 390
400 204869 : 400
DEG € g 1 2 3 4 5 4 7 5 9 10 DEG C




