TA03S0 - 2,
Manual 72-35T

Supersedes Manual 60-35T

Thermocouple

Temperature—Millivolt

Conversion
Tables

(IPTS 68 Conversion)
For Thermocouple Types
B,E,JLK,R,S,and T

Biddle Instruments

BLUE BELL, PA. 19422






Manual 72-35T

Supersedes Manual 60-357

Thermocouple

Temperature—Millivoit

Conversion
Tables

(IPTS 68 Conversion)
For Thermocouple Types
BE,JLK R, S and T

Contents of this Manual
Courtesy of Honeywell, inc.,
industrial Division, Fort Washington, Pa. 18034

Biddle Instruments

BLUE BELL, PA. 19422






DATA PAGE

Degrees Fabrenheit to EMF for

Type B Thermocouples 10
Type E Thermocouples 15
Type J Thermocouples 20
Type K Thermocouples 24
Type R Thermocouples 29
Type S Thermocouples a5
Type T Thermocouples a1

Degrees Centegrade to EMF for

Type B Thermocouples a3
Type E Thermocouples 48
Type J Thermocouples 48
Type K Thermocouples 51
Type R Thermocouples 54
Type § Thermocouples 57
Type T Thermocouples &0

Although the information contained in this book is believed to be accurate, the James G. Biddie Co. assumes
no responsibility for the results from using this data.



INTRODUCTION

The values in these {ables, based upon absolute electrical units, were daveloped by the National Bureau of
Standards during 1971 and 1972 as required by the international adoption in 1968 of a revised International
Temparature Scale (1P T.S. 68). These ravisions also reflect the international agreement on composition changes
in the positive thermoetemenis of the types R and S thermocouples, and provided an opportunity 1o refine and
smooth ail the temperature-emf relationships. The tables also appear in N.B.S. monograph 125 as weil as ASTM
standard E230-72.

Earlier Calibrations
For [.P.T.S. 1948 Temperature - emf conversion tables, see Manual 60-35T, Most instruments built before
1873 are calibrated to those values.

IDENTIFICATION OF THERMOCOQUPLE TYPES
The letter symbols identifying each reference table are those recognized in American National Standard
CO6.1. These symbols identify the following thermocouple calibrations.
TYPE B - Platinum 30% rhodium {+} versus platinum 6% rhodium (-~}
TYPE E - Nickel-Chromium [+} versus constantan () (See Notes 1 & 2)
TYPE J- lron (+) versus constanian {—) {See Note 1)
TYPE K - Nickel-Chromium {+} versus nickel-aluminum {—} {See Note 3(
TYPE R - Platinum-13% rhodium {+) versus platinum {—}
TYPE S - Platinum-10% rhodium {+) versus platinum {-]
TYPE T - Copper [+} versus constantan {—) {See Note 1}
NOTE 1:  Reference tables in other publications may refer to constantan as copper-nicke!
NOTE 2:  Originally Chromel vs Constantan
NOTE 3:  Originally Chromsl vs Alumel {Chromel and Alume! are trademarks of Hosking Mig. Co.}

REFERENCE JUNCTION
Al therrmocouple tables in this handbook are based upon a reference function temperature of 32°F (0°C);
therafore, direct conversion from the tables can be made oniy when an ice bath is used at the reference junction.
I it is not possible 1o meintain the reference junction temperature at 32°F 10°C). g correction factor must be
apolied to the miliivolt values shawn in the thermocouple tables. Note that the millivoltage produced by a given
thermocoupie is decreased when the temperature difference between the measuring junction and the reference
iunction 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 reference junction correction factor to a given potentiometsr millivoitage reading, procsed as
fotlows: :
1, From the appropriate thermocouple table, ohitain the millivoltage {based upon a 32°F (0°C) referenca
junction) corresponding 1o the actual temperature of the thermocouple reference junction.
2. Add algebraically the value obtained instep 1, above, to the mitlivoltage read on the potentiometer.
3. The corrected milliveitage may then be converted into terms of temperature directly from the same
table,



Exampie 1
A potentiometer Indicates a value of 13.013 m.v. when connected ¢ a Type T thermocouple, and it is desired to
convert this valug to its equivalent temperature. The actual thermocouple reference junction temperature, asg
determinad by an sccurate mercury-in-glass thermometar, Is 68°F. From the Type T table, 68°F = 0.789 mv,
based upon a 32°F reference junction. Adding this value to the potentiometer reading, 13.013+ 0.780 = 13.802.
myv which is the corrected value based upon a 32°F referance junation. From Type T table, 13.802 mv = 539°F.
Example 2
A Type T thermocouple under steady operating conditions causes a potentiometer reading of —~3.370 m.v. The
actual thermocouple reference junction temperature is 70°F. From the Type T table, 70°F = 0.834 mv based
upon a refarence junction of 32°F. Adding thase two millivoltage algebraically, —3.370 + 0834 = ~2546 mv =
~98°F.
B. Converting Temperature to Equivalent Millivoitage

To determine the proper millivelt input required to check the calibration of an instrument, procesd as
foliows:
1. From the appropriate tsbie, obtain the millivoltage based upon a 37°F reference junction carresponding

to the actusl temperature af the input terminals of the instrument to be checked.

2. From the same tabig, obtain the millivoltage based upon a 32°F reference junction for the temperature

to be checked.

3. Subtract algebraically the value obtained in step 2, above, from the value obtained in step 2.
Example 1
I+ is desired to check the calibration of an instrument at 300°E. The instrument has a scale graduated in degress
Fahrenheit for Type T thermocouple. The actual temperature gl the input terminals of the instrument 1o be
checked, as determinad by an accurate rnercury-in-glass thermometer, is 70°F. From the Type T 1able, 70°F =
0.834 mv and 300°F = 6.647 mv hased upon a reference junction lamperature of 32°F. Subtracting, the
correcied miltivoltage input required on the basis cf a 70°F reference junction is 8.647 -~ 0.834 = 5813 mv.
Example 2
It is desired to determine the correct millivoltage input required to check the calibration of an instrument at
-200°F. The instrument scale is graduated in degress Fahrenheit for a Type T thermocouple. The actual
temperature at the Input terrninals of the instrument is 68°F. From the Type T table, 68°F = 0.789 and —200°F
= 4,149 mv based upon a 32°F reference junction. Subtracting algebraically, the corrected millivolt input on the
hasis of a 68°F reference junction is —4.149 — 0.789 = —4.938 rmv.

interpolation

Whenever you seek a value that fails hetween two given values, you Tollow the same. procedures of interpola-
tion, Let us describe the methods by example:
You have a type E thermocouple and vou wish 10 determine the correct millivolt output at 23°F. The nearest
adjacent values given are &l 20°F and 30°F:

+20°F = 0,389 mv

+23°F = 7 mv

+30°F = —0.065 rav
5o your eguivalent EMF lles somewhere between —0,389 mv and —0.065 mv. Use this fact as a guide, should you
make a mathematical error with the sign of a number.

Now observe that from +20°F to +30°F there is a difference of ?OO, and from 20°F to 23°F the difference is 3°
or 3/10 of the way from 20°F towards 30°, Mathematically this is 23° = 3/10 (30" - 20°) + 20°.
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Therefore the equivalent EMF is also 3/10 of the way between the equivaient of 20°F and the equivalent of 30°F
or:
equivalent EMF of 23°F = 3/10 [ value of 30° — value of value of 2@6}%“ value of 20°
= 3/10 [ (-0.065} — {—0.389) ]+ {-0.389)
= 3/10 {+0.324) — 0.389
= +0,0972 - 0.380
= —{.292 {(rounded}

This says the value 3/10 of the way from —0.389 toward —0.065 is —0.282; 50 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, determine temperature. The table gives us  2°F = —~0.963 mv
7°F = —0.944 mv
3°F=-0931mv

50 putting al! the above steps inte one equation (but determining °F rather than EME):

temperature = [ 0.963 mv - {0844 mv) 1(3°F - 2°F) +2°F
- 0.983 my — {-0.931 mv}

-0863mv+ 0944 mv (1°F) + 27F
0963 myv + 0931 my

]

il

-0.19 (19F) + 2°F = 0.504°F + 2°F = 2 804°F = 2 6°F  {rounded)
-0.32
In Brief

To interpolate betwean two given values, add algebraically to the smaller value a proportional part of the
difference between the two printed valuss:

Given: A=X

Value between: B=2?

Given: C=2

To find value: 2EA-BY {2 XX
A-C



LIMITS OF ERROR FOR THERMOCOUPLES

TEMP. RANGE LIMITS OF ERROR {Notes)
TYPE OEG.F Standard Premium
-3001te - 75 - 1%
T -iB0 1o - 75 + 2% -
- 7B 1o+ 200 +11/2% * 3/4°F
+200 to + 700 +3/4% +3/8%
3 0o 800 +4°F =
800 1o 1400 +1/2% .-
Oto 600 +2°F
500 1o 1000 .. +1/3%
E Oto 600 +3°F =
600 1o 1000 +1/2% -
K Oto 530 +4°F +2°F
530 to 2300 +3/4% +3/8%
0o 1200 +3°F ..
RorS
o 1200 to 2700 *1/4%
1800 to 3100 £1/2% .-

Notes:

1. When the fimit of error is given in %, the parcentage applies 1o the temperature being measured,
not the range.

2. The limits 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 stock wire sizes,

3. Note that limits of error apply 10 thermocouples as supplied. The calibration of a thermocouple

may change during use, The magritude of the change depends upon such factors as emperature,
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 °r (Note 2}
THERMOCOUPLE | EXTENSION WIRE INote 1) REG. GRADE FREM. GRADE
INote 3) 75 1o + 200 +3/4% & 1/2%
T TX or or
+11/2°F +3/4°F
1 1/4% + 374%
J JX 0 10 400 or or
+4%F +2°F
£ X 0 to 400 0%
or - -
+3°F
K KX 0 to 400 +3-1/2% £ 1-1/2%
or or
+4°F +2°F
Rors $X 75 10 400 £1-1/9%
or
£5°F
A4-Conductior 75 to 400 +6%
Cable or .
+0°F
76 to 400 .- +1-1/2% {Note 4)
aor
£7-1/2% {Note B)

—

Notes: Limits apply 1o temperature at connection head and reference junction.
2. When the limit of error is given in percent, the percentage applies to the temperature differencial
between temperatures at the connection head and the reference junction. Use the figure when

smaller than the degree Fahr, limit.

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

4. Applies only when used with Type R thermocouples.

5. Aoplies only when used with Type S thermocouples.




COLOR CODING AND RESISTANCE DATA
FOR STANDARD THERMOCOUPLE EXTENSION WIRE

THERMOCOUPLE EXTENSION WIRE DATA
ANSH ANSI CONDUCTOR COLOR RESISTANCE IN
SYMRBOL SYMBOL MATERIAL COBDING (3) OHMS PER DOUBLE FOOT
POSITIVE | NEGATIVE POS | OVERALLI# 14 GAH 16 GAF 18 GAH 20 GA
J JX lron Constantan White | Black{4) 0.09 o.147) - 0,360
K KX Nickel Nickel Yellow!| Yeliow 0180 0235 - 0.600
Chromium Aluminum
WX lron Cupronel Green | White{3) — 0.078] — -
R&Ss SX Copper Copper- Black | Greent3) — 0.608) ~ -
nickel
atloy
T TX Copper Constantan Blue Blue{4) — 81221 £.193] 0.300
E EX Nickel Constantan Purple | Purple — 0.370] - 0.703
Chromium i
B DATA NOT QFFICIALLY ESTABLISHED:
COPPER WiRE ACCEPTABLE FOR
TEMPERATURES UP TO 200°F.

{1) With Thermocoupie extension wire red is always negative,
12} Except for lead or armor covared extension wire.
{3) Except for lead or rubber covered extension wire.,
{4) Except for rubber covered extension wire,

*ANSH = American National Standards Institute



TEMPERATURES IN DEGREES Fu*
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TYPE B THERMOCOUPLES

TEMPERATURES IN DEGREES F.o# REFERENCE JUNCTION AT 32 DEGREES Fa
DEG F o 1 Z 3 ] 5 & 7 5 g i0 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

600 0,479 Q.481 CedB3 (4485  (.4BE 0e888  0a490 04492 04494 0,495 0,497 600
610 04497 04499 G501 94502 0,504 04506 0.508  0.510 0.512 0.5l4  0.515 610
620 04515 (4517 GaS1l% 0,521 0.523 02528 0,527 0.528 0.330 0.532 00554 620
630 04534 04536 02338 04580  0.542 04544 0.545 04547 04549  0.551 0453 630
&40 0953 0.555 0e557 5559 Qa561 08563 G565 04566 Te568 U370 Ce372 £40
650 CaBT2 0574 0376  0.57B 04580 0a582 0584 04586  0.588 04590  0.592 650
660 Qa592  0w394 02596 (4598  0.600 0602 0604  Qab06  0aBQ8 0abL1G  0ebl2 660
570 0.612  0.514 0e6l6  0a618 0,620 0622 04626 04626 04628 04630 §e632 670
680 04632  D.634 Cu63%  0.638 04640 Qeb42  0.B44 Cabhb  0Gabs8 04B30 0a652 540
690 Qeb52 De654 04656 04639  Oeb63 00563  TabbS  0a867 0,669 0467 04673 594
700 0a673 04675 0e677 04879 Gl.6B2Z Q2685 04686 04688 0,690 Cab92  0.694 100
Tio 0,694 04656 0eb99 0e701 Ga703 0,705 0.707 0.709 D.731 GeTl4 0+716 Tio
720 0,736 0,718 G720 0.722  B.728 0727 04729 04731 4.733 0.735 04737 T20
730 0.727 Qs 740 GaTa2 G784 Ve Thb G748 G.751 G753 0.755 Qe 757 0759 730
740 Ge759  (e762 0784  0.766 0.7568 8771 0,773 Q775 04777 08750 0782 740
754 0782  0+784 0786 0,789 Ce791 Ce793  0.795  0.798  0.800 0.802 080G 750
760 0.804  Q.807 0.80%9 Q4811  (.814 GeBle 04818 04821  D.823  0.82% 0.827 760
770 0.827  0.830 0832  0.834 0.837 o839 0,841  Q.Bbs  0.8086 04848 0,851 70
T80 0.851 Ca833 OaB55 04858 0.360 0,852 4,855 CG.867T 9.570 0e872 Ga874 180
790 04874 0877 04879 04881  0.884 0.886 0,889 0,891  0.893 0.856  (Q.895 790
800 0.BI8  0.901 0«303  0.9085  Ce908 0910 0,913 0.%15 04918  0.920 0.522 800
glo 0.922 (.925 Qo927 0,930  0.932 04925 04937 04939 049462  0a944 04947 810
820 0.747  0.949 04952 D954 04957 02939  0.962  0.964  0.967 04969  0.972 azg
830 04972 0,974 04977  0.979 04982 CeB84  0.9B7 Q.98  0.992 U994 0,997 830
840 0,997  0.959 1.002 1,004  1e007 12009 l.o12 1.016 14017 1020 1.022 840
B50 1,022 14025 12027 14030 1.G32 14035 1,037  1.080 1043 1045 12048 B5¢Q
860 1.048  3.050 14053  1.0%  1a058 1.061 1.063 1,066 14069 1,071 1.074 8e0
8§70 14074 1076 14079 14p82  1e084 1.687  l.ov0 1,092 1.49%  1.097 1,100 870
880 1,100 31.103 L4105 1.108  1.131 1,113 l.116 14119 de32l lal2a 14127 880
890 12127 1.129 1.132 14135 1137 1=340 1.143 1ad45  Llelibd  1.15 1.153 895
%00 1.153 l.196 1,159  1.162  i.lb4 1,167  1.17¢ 1.372 11?5  l.iV8 1181 900
910 1.:i81 1.183 1,186  1.189 1,192 3a295 10197 14290 1,203 1.20% 1.208 910
920 1,208 1.211 le21s 1,216 1219 14222 1,225 1,228 1.230 1.233 1s236 320
930 1,236 14239 1.261 14244 le247 1256 1.253 14255  1.288  l.261 lalba 930
HO 1,264 1,267 1270 1,272 1275 14278 14281 1a2B4 14287 1289 1.292 940
950 1.292 14295 14298 14301 10304 1307 1,309 1a312 14319 1.318 1.321 950
960 1,321 1a324 1+327 14330 1,332 14325 1,338  1.341 1.344 1.347 14350 960
g70 1,350 14353 14356 1.35% 1,361 1364 1,387 14370 1.372 1.3%8 14379 7o
980 1.379  1.382 1.385 1,388 1,391 14398 1.397 1.400  1a403 1.406 1.409 980
990 1.409 Tesil lesls 14417 12420 12623 1.426 1,629 1,532 1,435 l.438 290
12000 1,438 1.44] labhts 1,447 1,450 14453 led58 1,459 l.462 1e#69 1468 L2000
1010 1,468 14871 TabTé 14677 1,480 1.483 1ea87 1430 14493 1e496 1499 1aG10
1,020 L1499 14502 1505 14508  1a511 Ee51% 14517 1.520 1323  1.52& 1529 14020
1,030 1,529  1.%32 1e536 1,539 1.542 1-%45  1.548 14551 la554  1.557 1560 1830
15040~ 1,560  1.563 14566 1,570 14573 1.576 1579 L.582  1.585 Le588 14591 1080
1,050 1.591 14595 1e598 14601 le604 1.607 1,610 14613 1.637  1.620 14823 1,050
1,068 1623 1,626 12629 1.632  1.636 1.629% 1,642 1.645 1,848 1,652 14655 14060
107G 1,655 1.658 16l 1la664 1e668 1a6TL 1,674 14677 14680  1.584 1.687 1,078
11080 14687 1e6%0 14693 1e696 1le700 1703 1l.706 La799 14713 1.716 1,719 1,080
1090 1739 le722 1.726 14729  1.732 La735 1,739 1eTa42 14745  1.748 1.752 1,09
15100 1,752 Is755 Le758 14762 14765 1e768 1.771 1.7 1.778 0 1.781 14785 110G
1,110 1.783% 1,788 1,791 14795 1,798 1.801  l.80% 1.808  1.811 YeBila 1.818 1silg
1,120 1.818 LeBZ1 1.824  1.828 1,831 1.834 1,838 1.841 14804 1,848 1.851 18120
1,130 1.851  1.855 1.858  1.861 14865 l.868  l.871 1.875  1.878  1.882 14885 Lsl30
13140 1.885 1,588 14892  La895 i.898 12902 1.905 12909 1.912 14915 1.919 1pls0
1,150 14919 l.922 1e226 1.929  1.933 14936 1.939 14943 1.946  1.%50 953 1rl50
1,160 1,953 1,957 1a960 1,963 1,967 14970 1.974 1.977  1.98F 1.984% 1.988 14160
1,170 1.988 1.991 1995 14998  2.002 24005 2,009 2.01Z 2.01% 24019 24022 1170

1,180 2.022 2026 24029 2.033 22036 24080 24043 24047 24051 240554 24058 1+180
iel90 2,058 2elil 220465 2068 Ze072 2a075 2.079 24082 Z2e084 2089 24093 Lsl9p

14200 2093 2.0%86 2.100 24104 2« 107 20111 2o114 2e118 48121 Zel2% 20128 1200

DEG F 0 1 2 3 & 3 & 7 | g 10 BEG F
* CONVERTED FROM DEGREES CUIPTS 1968}
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TYPE B THERMOCOUPLES

TEMPERATURES IN DEGREES Fa¥ REFERENCE JUNCTION AT 32 DEGREES rFo
BEG F a 1 z 3 4 3 [ T 8 ° 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1r200 Za093 Z.096 Za 100 2alGH 20107 2.111 el 2.118 22121 2.129 2.128 12200

12210 22128 24132 24136 24139 24143 210 24150 Zel%4 24387 2.181 2e164 1210
1s220 Zelbh 22168 2ak72 24173 2179 24382 2.186 24190 2193 24197 24201 1s22g
1,230 Ze20l 22204 2,208 2+211 24213 24219 24222 Zeiil 24230 24233 24237 1230
Is2b0 24237 2e24] ZeZbh 2248 24252 24255 2,259 22263 22686 2e270 24274 Ly24g
12250 2274 2277 Z.281 2x285 24288 2e292 2,296 2299 2.303 24307 24311 1250
19260 24311 2314 24318 2322 24325 2.329 24333 24337 24340 24344 28348 1260
1270 Zo348 Ze351 24358 24359 24363 2+366 2.370 24370 2+378 2+381 2385 1270
1.280 24385 2,389 24393 24395 2400 24404 4,408 2.412 24435 2419 2423 1280
1,290 Za423 24427 2430 Zah34 24438 2eA42 Zab4b Zalbhg 24453 ZehBT 2eh61 1290
1,300 Zelbl Zeh65 22469 2e872 2ehTH ZusB0 2ol B4 Z+488 Ze4G3 24435 L5499 1300
1,310 2e439 Z+503 24507 24511 24313 2.518 2522 2526 24530 2534 24538 le3lo
19320 2e538 Ze542 22545 24549 2e553 2557 2,561 L.565% 24569 2.573 24576 14329
1,330 2+576 Z+580 22584 2.588 24592 24596 2,640 24604 24608 248612 Zebli5 1s330
14340 24615 24519 24623 2ab27 24631 24635 2,639 Zeb43 Zebad Ze85] 24655 1+340
15350 24655 225639 24663 2ub67 22670 2.674 Zeb?8 2682 225686 24690 2694 12350
1s3é0 2694 Ze698 2.702 24706 ZaT10 ZeT14 2,718 2,722 14720 24730 2.734 12360
1»270 2+ 134 24738 ZaTh2 Za758 20750 24754 2,758 22762 2.766 24770 Ze T4 1370
1,380 2,774 24778 24782 Ze786 2,790 24794 2,798 2802 2,806 24810 ZuBld 1380
1123290 24814 2,818 2.B22 Za2826 Z.830 ZB35 2839 Z2+843 Ze847 2.88) Z.855 19390
1400 2.855 24859 Ze853 24867 24871 Z. 875 2,879 2.883 24887 2.892 2.896 1s40¢
12410 2,8%6 22900 242304 Z+908 24932 Z4916 2,928 24924 Ze928 24933 24937 19410
1420 2+937 2541 2345 Za 349 22953 24957 2.961 24966 2970 2574 2.978 1420
12430 2.978 2.982 24988 24990 24995 2+999 3.003 3.007 2,011 3.01% 32019 1430
14440 3,019 34024 3.028 Fa032 340386 3,040 34045 34049 34053 34057 3061 lis4g
11450 3061 3.065 3070 340748 3.078 3.082 3.088 3.09% 2,095 3.099 3.103 145G
14450 3,103 34107 3.112 34ilé 34120 34124 3,129 3,133 3,137 34141 3a 14t T Y-T
12870 3e 146 3.150 34154 34158 3.183 3167 3,171 34175 3,380 3.184 3188 1470
1s480 3.188 3.192 3,197 34201 34205 3.209 3.214 34218 3222 3227 30231 ly480
19450 34231 3.235 34239 3eZuh 34248 3.252 3.257 3.261 34265 34269 Ze2T4 1450
12500 34274 34278 3.282 3.287 3.2%1 3.295 3300 34304 34308 3,313 34337 1500
1510 3.317 3321 34326 34330 34334 3.339 3,343 3.347 3.352 3.356 Fe361 1a51¢
12520 34361 32365 34369 32374 34378 32382 3.387 3.391 3.3295 2400 3 eh 04 1s52¢
12530 Ba b4 34409 3,413 34427 3422 3,426 3,431 3.435 34439 Jabsh 3e448 1»530
12540 P 3a853 34457 34461 EFLY-1:) 3ATO 3,475 3.479 FuhaB4 EXR:-T: 3.492 19540
13550 3,492 ERLY N 3.501 34506 3a510 3.515 3.519 3,523 3e528 3,532 34537 13550
I+560 3.537 34541 34548 34550 3.55% 34559 3,564 3.568 3573 3577 3.581 11560
14370 3.581 3.586 34590 34595 34599 3,604 3.+56Q08 3613 34617 3e622 3.026 11570
1+580 3.6286 34631 34635 34640 3abbd 3+ 649 F.5653 3,658 362 3087 3a672 11580
14390 3.672 3.676 34681 345685 34690 Fa654 3.69% 3.703 34708 3.7:2 3.717 1s5%90
1+600 34717 3.721% 3.728 3.731 3,135 3,740 3. Th4 3,749 34753 3,758 3.TB2 14600
14510 3.762 34767 3772 3076 34781 3,785 3790 3.795 3799 348046 3808 1:610
145620 3.808 34813 34818 34822 3.827 3.831L 3.8386 ERY:E) 3845 3850 38594 L3620
1630 3.854 3e859 JeB64 3868 34873 34877 3.88% 34887 3.891 3.896 Fe901 1630
11640 3903 3305 3.910 3915 34919 3.924 3.929 3.933 34938 34943 34947 1ye40
12650 EPS-L) 3+952 3957 5961 He966 3.971 34973 3.980 3,985 3.989 3994 11630
1+680 3,994 34997 44003 44008 44013 4017 4.022 LaQ27 4e031 443386 PRI LS 11660
148670 Gy U4L Gaab 44050 49055 44060 42064 %.0869 4,074 4.079 4. 083 4+088 11670
1+680 44088 4.093 44098 44102 4a.107 4y1i2 44117 4,121 f.126 44131 44136 1+680
1+6%0 4a1358 44140 44145 54150 44153 4,159 4.l64 hela9 4el T4 42378 4al83 14690
1y 700 44183 6188 Gui93 44198 4e202 44207 46212 Ga2%7 4e 221 44228 4s23% 14700
1710 44231 Ga236 4281 Lu2H3 44250 44253 Ha 260 4,265 4e2689 4274 4a 279 LT1Q
T+720 4,279 LY 410 4289 Gy 294 44298 44303 4.308 44313 Ge318 44323 hae327 1+720
1730 4,327 4,332 4,337 44342 42347 42352 4,387 baB61 4366 44371 4e376 1730
Ty 740 4a376 fe381 4e2B4 44391 44395 bes00 4,405 4y810 hatilh Hak2l 4et25 L1740
1,750 G423 4ak30 Het35 44439 Gy htel Gkl bahsh 44859 Galbd 44489 GahTh Le750
1740 4474 44475 a8y 44,088 4ah83 44598 4,503 4.508 44313 44518 4e523 Ls+760
12770 5.523 4a928 44533 44538 4a5h3 b4y 548 4,552 44557 LPE-1-¥ 4a567 4e3T2 14770
1780 44572 44577 4,582 44587 48592 44597 44602 4e607 G632 4e617 hebZ2 14780
1790 4.622 be62T 4a632 44637 Gabh 2 44607 4,852 b.657 ERY-T-¥ EXE-1-3 4ebT2 1790
1800 4,872 Le6TT 44682 44687 44692 49697 4752 4 TUT 44712 4,717 4e722 19800
DEG F o 1 4 5 & T 8 9 1¢ DEG F

2 3
* CONVERTED FROM DEGREES C{IPTS 19&81.
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TYPE B THERMOCOUPLES

TEMPERATURES IN DEGREES Fa® REFERENCE JUNCTION AY 32 DEGREES F.
DEG F 3] 1 2 3 & 5 & 7 8 ¥ 10 BEG F
THERMOELECTRIC YOLTAGE N ABSOLUTE MILLIVOLTS

1+80C 5a6T2 4677 GebB2 Ge&B7 LabG7 4a697 4eT02 4aTGT 4aT12 4717 48722 1850
1,816 GeT2 4,727 heT32 by 737 balh2 4787 44752 4757 4eT62 4.767 b 772 1810
1820 G T7E 4777 L ¥ La787 5782 He 7T 4802 4307 4aB812 44817 44823 1820
1+830 6,823 4828 44833 44838 64843 L8448 54853 LyB58 44863 44568 Ga873 1830
1+8&0 he873 4.876 4,883 4yB88 G B54 44899 4a904 bW 50% 4e3lh Ga9ly 4e924 1y8ag

1.850 4y 924 44929 4a934 4e93Y L4565 49250 45.%955% G960 GeQ65 46870 44375 1855
14880 4,575 4e 98B0 L e 985 40921 44896 54001 5,006 5.011 52016 34021 3027 14860
1s870 54027 S5+032 2037 Safide? Se047 5+0%2 5.057 54063 5068 5.073 54378 11870
1,880 5.078 5.083 TeGEE Sa094 54099 Ba1G4 Ss.l09 Selld 26119 54125 5130 11880
1,890 54130 5135 S5e140 54145 5al50 5,106 2,161 3166 54171 54378 5.182 1s8%0

1a%00 5,182 Ge187 Sel92 54197 54202 5+208 S.213 S5.718 54223 5.229 5.234 11980
11930 Se234 F423% Sa244 54249 54255 S.260 S.265 54270 Sa276 5.281 5.286 1,910
1920 S5.286 Se29] S5#297 S.302 5307 S.312 54318 5.323 Se328 54333 54339 13920
14930 5,339 L R-LAY 5e354 Se360 Ge365 54370 54376 54381 5.356 5.391 1:%30
15940 G391 5397 54502 34407 Tabi3 HeliB 5423 5428 Sa634 5a439 Satdds 1s940

1950 Sy il 5a449 Bak55 ErLa:1 ERLIT SatiTl S.47T8 545682 Se487 5492 5697 1950
L9280 Seb97 54503 54508 54513 54519 5#524 5,529 54535 Se540 54545 53551 1960
1270 54851 3.556 Se561 Ge567 Se272 5.578 5.583 54588 De5%4 5359 5.604 1970
138G 3.604 Se610 54615 34620 Sxb26 545631 5.637 Be64Z Sab&7 %653 5658 1980
L35G 5,658 5.663 Seb69 54674 3680 54685 5,690 5+695 5«701 54797 BeTlZ 1950

24000 S.712 54717 S« 723 5,728 5734 SeT39 SaThi 54750 54755 44761 Sn766 25000
25010 5,766 S.771 B.TTT 5,782 5,788 5.793 5.799 2808 5a610 F+815 52829 2210
24020 5+820 52826 52831 G+B37 Sef42 5,848 $.853 5.859 SelBb4 5869 52875 22029
22030 5+87% 54580 5.886 54891 5897 54902 3.9458 5,913 54919 TeP24 54930 21030
243040 54930 54935 Ga34l 5948 54951 5.957 3,962 5.968 ERLNE] 3.979 3984 Z 3050

22050 Se9BY 5250 5995 62001 64005 64012 Ge01T G.023 64028 64034 6.039 25050
25060 6.039 64045 Ha051 54056 52062 6a067 6073 6078 6 0BG 54087 52095 23050
25,0707 64035 64100 &al0% Seill Sell7 643122 6,128 belda 6a13% Haidh &ul50 2070
2080 &4150 62158 &albl L1867 sel72 &.178 Ealtily ba189 &+ 195 5+200 5a206 22080
22090 te208 S5a211 62217 64222 be2d8 Ged34 6a239 Ha245 52250 6256 ba2&2 Z»Q5%0

2100 He262 8267 64273 6278 54284 £42%50 £.295 €301 64306 6a312 &6.318 2l 00
2,110 5.318 64323 6.325 6334 5a340 6306 B.351 64357 6e362 Ga368 6374 2110
2+120 He376 La3TY 6e385 64391 54396 G802 5,408 &e4132 Gahr ] babiy 4430 29120
24130 H. 430 Eaft3h S5ea4l Sl ¥ Gek53 &4b58 bohbl HeHI0 5e 7% e8] 64487 22130
29340 54487 £a0a92 6ea98 6a300 52509 62515 &a521 &u526 6e532 6e536 G543 29160

2150 EPEL 64545 54555 52550 [rS-1:1:] 5,572 6577 &£:583 LTS-2- & 090 6600 25150
2»160 5000 &e 606 Ee517 be617 Ee623 64629 L6345 6a640 CRY-EE) 64651 6ab3T 2y 160
2+1710C B6.657 XYYk 54669 6abTE 44680 b.6B6 64692 654697 S.703 6470 6ells 24170
2+1B6 G704 68720 bul26 EaT32 6737 6aTLk3 84749 64755 &e7B0 £ 766 ba772 2180
2419 6. 772 5. T78 4.783 42789 £a795 64801 6.B06 64812 6.818 6824 64829 29190

25200 6,829 64835 6,841 Sa8s7 64832 5.838 B.864G G+870 G+ BT Bba881 64887 22200
24210 64887 64893 64899 545904 6e710 Se?16 $.922 B.928 54933 592G ba 45 23210
22220 £.945 64951 6eF57 5e362 54968 54974 5.980 6.986 ©a9%1 64597 Ta003 29220
25230 7003 TL00% 74015 T#021 Ted26 14052 T.038 7044 T«050 T¥355 Ta061 29230
28240 Ta061 TW067 Te073 Teg 79 Ts85 T+0%0 T.096 74102 TelQd Telle Tal2o 23240

24250 7,120 Tel2é Teildl Fal37 Tald3 Tald? 7.15% Talbl Taib7 Tad72 F.178 23250
23260 1,178 T.184 Tal%0 Tul%6 T+202 T.20G8 Fa215 Ta2l9 Ta225 Fa23L Tu23? 29250
24270 T.237 Te2h3 7249 Ta255 Tedd0 Te266 Te272 72278 Ta284 7.290 T+296 2s270
2280 T+296 T.3G2 Ta308 Tailhk T+319 T+325 Ta331 74337 Te343 Tedsd Ta35% 24280
21290 T+355 Te361 Ta367 Ta372 7+378 Te384 Te350 7396 T 402 T+408 Tabia 29290

29300 Tetld Tel20 Telid Ta432 T4038 I LE Tat50Q Tat56 Teirbl Tet67 Tat7T3 2360
24310 124673 Ted79 Tehos Tett9l Te57 T+503 7509 Ta313 74521 Te327 74333 23310
2320 Ted33 7539 Feb45 Fas51 T+257 Ted63 Tud69 T 475 T.581 Ta567 Tetg2 29320
23330 T4592 74598 T+604 Teb10 T.616 Tab22 Te628 Te634 Tabad Tabito Te632 24330
24340 Teb52 Tab58 Tabb4 T46TC Tat75 Teb82 F.588 T6%4 T2 700 Tal06 T.712 2340

2350 7712 TaTl8 TelZn Te T30 TeT36 T 42 TaT48 7754 Tel60 TaT86 T+7%2 2350
24360 TuT72 Ta778 Te784 1790 Ta796 T.802 T.808 7«81 T«BZ0 Ta827 T.833 24360
24370 TeB33 T«839 TeBbs Te851 Ta857 Te8563 Te869 T.875 7.+851 7887 7.893 22370
20386 7,893 Ted9% T«205% Ta%ild Ta9i7 Te923 929 74935 Tedal Te54T 14953 23389
293940 74953 Ted59 Te268 7972 Tad78 TeGB4 TeaT50 72998 8s002 d«048 BaOls 212390

22800 8.014 8.020 B.026 B+032 84038 #0445 8.051 8.G57 84063 d.069 84075 23400

DEG F ¢ 1 Z 3 B El & 7 8 9 10 DEG
* CONVERTED FROM DEGREES CUIPTS 1968),
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TYPE B THERMOQCOQUPLES

TEMPERATURES [N DEGREES Fad REFERENCE JUNCTION AT 32 DEGREES F.
DEG F o 1 2 3 4 4 [3 7 8 k] 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS
2,600 3,014 8,020 8,026  8.032 8,038 B2.044 3,051  8.057  8.05F B.069¥ B.0T5 24500
2,410 5,675 84081 8,087  #.093 8,099 8,105 8,1pl 8,118  B.12& 84130 84136 Zs410
25420 8.136  Bal42  B.158  Ba154  B.180  8.166 8,172  Be179 84183  B.191  8.197 24420
21430 F.197 84203 8,209 3,215 5,221 8.227 8,234 B.240  B.246  B.252  8.25B  Z4430
2t 8.2%8  Ba26&  8.270  Ba.276  #.283 8,289 4,295 B.301 84307 8,313 8.319 2440

21450 8.319 8326 34332 S.338 3344 8330 8.356 84362 Ba3569 84375 4.381 21450

24460 4,381 4387 84393 4399 34405 Besl2 3,418 fubla B4430 3,436 B.482 2 b0
2 47¢C Batd? Batsy ERRS-13 Balbl 3.4b7 Beb4T3 2,479 8,436 H+692 84498 G304 2470
Zy &8O 5.504 84510 44516 Ba523 #4229 34535 8,541 RS Bs554 Ba360 84366 2480
21590 F4566 J372 8578 B8+985 3591 84597 B.5603 2.5609 846186 B.622 Ba628 23490
Z4500 .28 Bub34 34640 Balt? B4+653 84659 8,665 Beb7Th B+5678 §.684 G020 29300
2v310 B+630 85696 B+ 707 d.T0% 8,715 G721 G727 d.733 3eT40 BaTlé 84752 2310
29320 Be 752 34738 8.755 3eT71 BuTT7T g.783 8,790 H4796 B8.802 B.808 8814 29520
29530 8,514 2,821 3,827 3.833 B.839 3845 8,852 34858 34864 84871 84877 Zx530

24540 8,877 348383 4.8389 34896 B.902 s.908 Ba914 ga921 B.927 8,933 8,939 23540

29350 8,939 B.9456 8.932 84958 Bu964 54971 8,977 2,983 8,989 8.996 $.002 29550

29560 9.002 24008 F.015 Fag2l 9.027 F.033 2.040 F.048 Fa52 G058 F.06% 23560
29570 90865 3.07} Fe0TT Fa0B4 94030 F+0%96 2,102 G109 Fa113 .21 Fe.l28 29570
24380 9.178 T4 134 FalkO Felib F.153 F.139 F165 Sell2Z Fal78 9184 94171 23580

24350 Gal%1 Je137 Fe203 Fe209 Fe216 F.222 F.228 Fed3B Fe24l Fa287 Be254 23590

25600 FalB4 FaZ60 Fu2b5 Qe2T3 F279 Fa285 291 94298 Fa30H F«210 F4317 24400

22614 Fa317 Fe323 g4329 EPEEL Ge342 94348 9.355% 34361 9.3867T  9.374 380 24610
21620 .380 9.38& Fe393 94399 Fa405 g.612 9,418 Fuh24  Ta431  FAIT  F.443 23620
2a624 T84T GLa50 Guh36  9.462  Fehb9 9,475 9,481 G. 488 .494 9,500 F.507 23630
21640 2.507 94513 9.5L% 9a5286  2.532 9.538 9,545 G.551 9.558 $.564  F.370 24548

22850 24570 FeBTT 94383 Y589 F,5396 F4502 Feb08 G613 F.621 G627 Fab34 29630
25660 Teh34 P2 650 Ja64a7 Fe653 T.65%F Febsh FebT2 FabTE F.683 F.693 Fa597 22660
248678 F.597 9. 704 EXESY 717 723 FeT29 G736 9.T42 9. T48 2.755 FaT6 23670
21650 F. 761 Fa7568 .77 9,780 F.787 FoT93 FLB0G 9808 F.812 EXS-334 Fe825 29680
Z+B3Y F. 825 Fa831 F.838 Fa G40 F+851 F.857 F.B53 B0 Fe875 2.883 F. 889 2690

2,700 F589 TeB50 G902 G308 F915 Fe321 2,927 P F34 9540 Fe9a7 9953 2700
24710 F.953 24959 S.%66 G972 G279 F.5%85 9,951 3,598  10.004 10.911 104017 22710
24720 104017 104023 10.930 10.036 10.043  10.049 10,056 104062 10.088 104075 10.08]1 23720
Zy730 10.08B1 104088 10.6%4 10.100 104107 10.113 10,320 10.126 10133 10«139 10145 Z3730
24740 10,1565 104152 l0.198  10.16% 104171 10.178 10,184 10.190 10,197 10.203 10.210 23740

22750 10.210 106216 L0.223  10.229 10,235  10.242 10.268 10253 10e261 10268 1g.274 25750
23760 104274 10.280 104287 10.293 104300 10.306 10,313 10.319 10,325 1G.332 10,338 2,760
2,770 104338 1047485 104331 104358 104364 10.37F 10,377 1G.383  10.390 10.396 10.403 2,770
2730 16,403 10,409 10416 104622 10.429% L10.835 10,441 10.468 1C.454 104461 104667 23780
2y 790 10,467 104674 104480 10.487 10,493 10,300 104306 10.512 10,319 10.32% 10.532 29790

Z+800 10932 104538 10,565 10.55% 10,998 104564 10,571 104577 10.586 1045390 10.596 29800
22810 10.5%6 104603 30,609 104636 104622 10.829 10,0635 10.642 104648 10,655 10.661 Z3810
23820 10661 104668 104674 10,680 10.687 10.693 10,700 10.706 10.713 10.719 10.726 22820
2,830 10,726 LGa732 10.73% 10,745 30.7%2 10.758 10.765% 10,771 10.778 10.78& 10.790 24830
22840 10.790 104797 10.803 10.810 10.816 10.823 10.829 10.536 10.842 30.849 10G.855 21840

233G 10.855 10.552 10.868 104875 104881 10.388 10.396 10.%01 10907 10.%14 10920 24850
29860 10.920 10.926 10,933 104935 10,946  10.952 10.9359 10.965 10,972 10.978 10.985 214860
2370 10,985 10.991 104998 11.004 131011 11.017 11,024 11.030 13.037 11.043 11.0580 2+870
2880 11,054 11.036 L1.063 11.06% 11.076 114082 11.08% 11.9%5 il.10z7 li.le8 11.113 21885
24830 11.3195  31.321 114328 114134 11.14] 1.147 114354 11.160 1ileind 1i.173  11.179 2+890

25500 11,372 11.1854
2,919 114245 11.2%1

1 114179 114205 11.212 114216 114225 1la231 114238 1l.244 2+900
1
24929 114369 1.316 %
i
i

1sz

297 1l.264 13,270 1314277 11,283  11.295 11.296 114303 11,369 24910
22 11.329  11433% 11342 11.348 1L1.335 11,281 11.368 11.374 2920
14387 114394 11,490  311.407 11,413 11,420 11,626 11,433 11,439 2930
14652 11.45% L11.46% 11.472 31.478 11.483  11.491 li.498 11.504 29940

2,738 13i.374  11.381
24340 11,439 11.446

2350 11,504 11.51% 11,917 114928 114330 1537 11.%43  131.%5G 11.9956 L1.4563  11.589 22330
23960 11.56% 114976 E1.582 11.5%89 11.%93% 11.502 11,808 114615 11.621 11.828 11.634 21960
2370 11.634 11.641 11,8647 11654 1iLe660 1i.5867 L11.4673 11,680 311.686 114693 1l.6%9 24970
298G 11.599 11,706 11.712 11.719 1.725  11.737 11,738 1l.745% 11.751 11.758  ll.764 2989
24390 11,766 11.771 ELaTI7 114785 11.790 311,797 11l.803 11.810 11.8%6 114823 11.B2% 2390

3000 131,829 13,836 114842 11,869 11,855 11,862 11.868 11.875 114881 11.888 11.B9&k 3,000

DEG F o i 2 3 & b & 7 k] g i0 DEG F
* CONVERTED FROM DEGREES CUIPTS 19681




TEMPERATURES

DEG F 0

35000 11.829
3010 11.8%4
34020 11,959
3,030 12024
34040 12.089
3.050 124154
3,060 12.219
3,070 12,284
308G 124349
3,090 12.413
3,100 12,5478
3vllo 12.543
3120 12.608
3sll0 12.672
3p140 12.737
3x18g 124801
3+160 12,866
3170 12,930
3180 12,995
35190 13.059%9
3.200 134124
32230 13.188
34220 13.252
3230 13.316
32240 13,380
34250 13,444
34260 13.508
31270 132.572
3,280 12,635
34250 13,699
32300 1i3.763
DEG F o

i 3
¥ CONVERTED FROM DEGREES CUIPTS 19881

in

TYPE B THERMOCOUPLES

DEGREES Fa¥ REFERENCE JUNCTION AT 32 DEGREES Fa
1 2 3 4 E & 7 8 g 10 DEG F
THERMOELECTRIC VOLTAGE IN ARSOLUTE MILLIVGLTS

114836 114842 11,849 114855 11.862 11.868 11.875 11.8853 11.088 11.394 35000
11480% 114907 11,914 114520 11.%27 21.933  11.94p  Fla.9at  11.953  L1,959 3s3lo
11,966 114972 11,979 11,985 11.992 11.998 12,009 12.011 12.038 12.024 32020
124031 124037 12.044 124050 12.057 12.063 12,070 12.076 12.083 12.08% 3,030
12,096 1243102 12,109 124115 12,121 12,328 124134 12e181 12.147 L2154 3040

120160 124167 12,173 12.1B0 12,186 12.193 32.199 12,206 12.202 12.219 3,050
124225 124232 12,238 124265 12,251 12.258 12.264 124271 124277 12.284 32040
124290 12,297 124303 124310 124315 12,323  1F.389 124336 L2.387 124349 34070
124355 124362 12,368  1Z.3T4 124381 12,387  12.394  1Z.400 12,407 12.413 ERSH10
122420 124426 1244353 124439 12546 12,452 12,459 124465 12,478  1Z.478 3,090

12685 124491 12,498 124506 124511 12,517 124523 124530 124536 124543 3100
124569 1Z4556 12,562 124569 12,4575 124582 12.588 12.59% 124501 12.603 33110
120618 12,621 12,627 124633 12.660 12.545 124693 174657 12.565 lZ.5672 35120
124879 124585 124692 124698 124705 12,7131 12718 12.726 124730 12.737 38130
124763 124750 124756 124763 12.769 12,776 124782 12.789 124795 124801 39140

124808 12,814 124821 124827 124834 124840 12.847 12.85% 12.860 12.866 39150
12,872 124879 124885 12.892 12.898 12,905 (24951 17.918 1249246 124%3C 34160
124937 124963 124950 124956 124963 12,959 124976 12.982 12.988  12.995 30
134,001 13.008 13,014 134021 13,027 12.034 13.040 134046 17.953 13,059 3180
13.066 134072 13,079 13.058% 12,091 13,098 13.10& 13,111 13.117 13,124 39190

134130 13,136 13,143 13,189 13,156 134162 134369 134173 15.581 13.188 34200
13419% 13,201 13,207 134213 13.220 13.226 134233 13,239 13.286 13.25% 35210
134258 134265 13,271 134278 13,284 13,290 13.297 13.302 13.310 13.316 3s220
134322 134329 13,335 134342 13,368 135,354 13,361 13.367 173.374 134380 39230
134387 134393 134399 134406 134412 13418 13,425 1324321 13.438 i3eban 39240

13,4350 13,457 13,863 13,470 13.476 13,482 13.48% 12.495 13,507 13.508 34250
1345146 134321 13,527 134533 134560 13,566 13.553 13,559 13,365 13.572 34260
134578 134585 134591 134597 13,606 13,610 13,616 134523 134829 13.635 34270
134642 134548 134655 134661 134667 13,676  13.680 13,686 13.693 13.69% 34280
134706 134712 13,718 134725 134731 13,737 13,744 134750 13.756 13.763 34290

134769 134775 13.782 13,788 13.794 33.801 13.807 i3aBi4 ERELIY

2 4 5 & 7 B 9 10 OEG F




TEMPERATURES IN

DEG F 5
~BBO -5, B30
—460  =9.809
~43) 3,175
~420 ~3,729
—410 9,672
~400 9,604
~350 -B.526
w380 ~$.437
370 ~9.338
~368 «9,229
-350 -9.112
~340  -B.986
~330  ~B.852
-320 ~B.710
-310  -B.361
w300  ~Ba404
~290 ~B,240
w280 ~B.069
-276  -7.8%1
260 ~TaT0T
-250  ~T.,516
—z40  -7.319
-230 =7.116
~220  ~6.907
~210  -6.692
~200 -6.471
190 —6.243
~180 ~5.013
-1t -5.776
—160 ~5,534
~150  ~5.287
140 -5.034
-136  -4.777
~120  w4.515
~110 =k 248
-100  -3,976

w9Q 3,700
-8 ~34819
-7 =3.134
~§3 <2845
53 ~2.552
—40  ~2.254
-3p -1.9%3
~20 ~1.6%8
-10  -1,33%
0 ~1.026
DEG F ¢
* CONVERTED

) 2 3
FROM DEGREES CUIPTS 19681

TYPE E THERMOCGUPLES

DEGREES Fa* REFERENCE JUNCTION AT 32 DEOGRELS F.
1 Z 3 # 5 L) T 8 9 16 DEG ¥

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

~9a832 —94833 mY4B3& -9.835 ~450
—9,8L2 -Y.814 —9.8B17 -—94819 —9.821 =9.,B23 ~9.825 ~-9.827 -9.829 9,830 R Y]
—G.TTS  =9.4783 ~9a786 =470 «5.793 2,797 =%.800 ~FaB03 9,806 -U.,E09 ~430
~9¢T3G =94 739  ~GaThbh  ~FeTHY  ~9,753 —F,758 ~9aTHZ -9eT6T +F.TTL ~9.775 w429
—G6T8 T BBh  ~F,690 ~F.696 —F,T02 =F«TD8 ~%4T13 ~94T19 =5.T24 -9.72% w410
«Geh1l  wFeH1T ~Feb26 ~Fe633 —De639 -J.64E ~9.653 ~9.659 ~9.686 ~F.672 -40¢
~Fe5Bh  m9,542 «F,550 ~9.558 ~0,566 -F4574 ~9.582 -9¢589 «9.597 -9.604 ~39¢
G blh6 WD EBE  wB hhh  =9,4T73 —9,4B2 ~T.49L ~9.500 ~9.309 ~9.517 ~%.526 380
—34348 =94358 -94368 94378 —9a385 -9.398 ~F.608 9418 9,427 -~9.437 ~-370
w9.24]1 ~F4252 =9a263 ~9427h =94285 ~Y.2986 ~9.306 ~94317 ~9.327 -9.338 ~360
wQ 124 =G.136 =148 ~F,160 =9.172 ~FulBs -9.195 -9.207 -9.218 ~9.229 350
“Be999 =G4012 ~9,025 ~%403B -9.,050 ~F.063 =-9.075 ~9.088 ~%,100 -9.112 ~340
“BeB6E —B.BB0 ~B,B93 ~8.907 ~8.920 —B,934 «B.F4T7 -B.960 ~8,973 -B.986 -33p
—H5a725 =BaT39 wBa754 ~ByT68 ~Ba782 -B,796 8,810 ~8.824 ~8.838 8,852 ~320
~84576 ~B4591 -~Bu606 ~BeB21 ~Ba536 -B8,651 ~B.666 -5.681 ~5.,6%6 -8,7l0 ~31g
—Be420 —Bat3b ~Ba852 ~Beb68 -—B.483 —B,499 -8.514% 8,530 ~6,545 -8.562 ~300
~B8.257 -8,273 ~B84290 =84306 —Bu«323 ~8,339 ~B4+355 ~Be3IT2 mB.388 -B.404 ~290
~5.086 «8,104 ~—84121 ~8.138 -8,155 ~8,172 -B8.189 -B.206 ~8.,223 -B.240 ~z80
~TeG09 =T.927 =Te945 =T4963 =~7.981 =Tu999 =~B.016 —B«034 w~8.051 -8.069 ~270
wTaT26  =ToThh  =T,T63 —TeTEL ~-7.B00 ~T,818 -7.837 ~7.855 «T.873 -7,891 ~260
~Ta%35 ~Te555 ~Te5Th =753 =T4612 =~T,631 -T+6530 =7466% =T7.688 -7.707 ~z50
74339 =T4359 74379 ~Tu399 ~74418 —7,438 «T.458 =7+477 74497 -T4516 =240
wTa137 =Tal357 =Te178 =~74198 =72218 -T.2359 74259 =~7Te279 =~7.299 -7.319 =230
—6,928 «6.949 ~5,970 6,991 ~T,012 ~7.033 -T.05k ~T7.07% =7.095 -T.i16 -229
wBaTlh  —54738 —84757 -5aT79 =6.800 =—6.822 -6.843 -6.864 -6.886 -—4.907 ~210
62494 610906 —Ga538  ~545H60 ~B.5B2 -He604 ~6.626 =~HebAE m6.6T0 64692 ~-200
—6,258 ~64291 —65e316 64336 64359 «6,382 ~b.404 =Hes2T ~6+44T -H44T] =150
w6,037 —6e060 -654084 ~64107 =6.130 -6,153 «B.1TE ~6e19Y -6+222 —HaZ45 «180
B B0 =5.824 w5.BA8 ~5,872 ~5.896 =5,919 ~5.%43 =5,967 =-5.990 6,013 w179
“5.550  =5,583 ~5,507 =54632 —5.656 w5.680 ~5.704 ~5.T28 =572 «5.TT76 -160
~5.313  =5433T 5,382 ~5,386 5,411 ~5,438 -5.460 5,483 -—5.510 ~5.334 -150
5,060 =5.085 =93,111 -5,136 =~5.l61 ~5,186 «5.,212 =5.237 =5.262 <5.287 ~140
—4a 803 =4.829 44855 4 880 —4.908 —H,932 -4.958 ~4.983 =5.,009 -5.034-  -~13g
—ha5h41  who56T whe504 —44620 ~hebbhb wHET2Z k. BFF  ~heT25 w4, 751 ~4.T77 ~120
—4a274 —44301 —4.328 —44355 —4.382 ~84408 -5.435 whe4H2 —i4.5488 ~4.515 110
—4.003 ~&4031 ~4,058 ~42085 =4,112 ~4,139 -4.167 ~heiBh  ~44221 ~44248 ~10¢
~5, 728 w3uTH55 —3aTB3  ~34811 ~34838 -3,866 -3.8%4 ~3.921 =3.94% -3.976 -99
w3 GhT  ~3.476 —3.504 w3,532 ~3,560 ~3.588 =3.6k6 —3ab64% =3.672 -3.TC0Q -80
“3,163 -3.192 ~34220 =3424% 34277 ~3.306 ~3.334 ~3+363 ~34391 ~3.419 ~70
~2e874 =—2.903 -2,932 -24961 24990 3,019 ~3.048 =~3.077 ~3.106 3,134 &0
w281 =20611 w2eB40 ~2.670 =2.699 ~2,728 -~2.758 «Z.TBT w24Bi6 -~2.B45 -50
w2e284 ~243Lk ~24344 w203T8 ~P2e404 w24433 w24463 =24493 ~24522 ~2.552 ~40)
~1.983 ~2.014 ~=2.004 =2.0T76 =~72.104 -—2,134 ~2.164 =2,194 w2224 =~2,254& ~30
1eBTE  ~1aT09  —1a740 w1770 —1.801 =—1,831 ~1.862 =1.892 ~1.923 =1,953 ~20
wleBT0  —loh01 ~1a4432 -—1.563 <lo4P4  ~1.525 -1.555 mle586 «lebLT -1.648 -10
—1.057 ~1.089 ~-14120 ~-1a151 =1.183 -1.,214 <—1.24% =1.2T6 =-1.206 -1.339 0

4 5 & 7 8 g e PEG

1




TEMPERATURES IN

CEG F

100
110
120
130
140

150
160
170
18¢
190

200
z2io
220
230
25

259
260
270
Z80
290

300
310
320
330
340

150
360
370
280
390

400
&1
420
430
440

450
460
470
480
490

500
810
520
53¢
544

550
560
570
580
5%0

600

DEGF 0 1 2
# CONVERTED FROM DEGREES CUIFTS 1986B).

0

~1a0286
=0 T0%
~0.389
~04065
04262

0.59%
GeF24
1259
1,597
1,937

Z2.28)
24627
24977
3.329
3,683

e041
44401
Ly 164
5,130
3. 498

5,869
o252
6618
6,996
Te377

Te760
84145
8.532
B.522
Ge3lh

9. TOB
104103
10,501
104901
11,302

11.706
12111
12.518
12.926
13,336

13,748
144161
14576
14992
15410

15,829
164249
164670
17093
17,517

17.942
18,368
184795
19,223
19,653

20.083
204534
P0a947
21.380
214804

274248

TYPE £ THERMOCOUPLES

DEGREES Fa¥ REFERENCE JUNCTION AT 32 DECGREES Fa
1 Z 3 4 3 & 7 8 E 10 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

—0e99h w0a963 ~04031 - -0a900 -0¢B68 -0.836 ~0.803 0,773 -Q.T4L  -C.T09 5]
~0eb7T —0+645 ~0e513  ~0a581 w0.549 ~0,517 ~0.485 ~04+453 ~0.42] ~Q+389 io
wGe357 =04326 —0s297 -Da260 =0.227 -0.195 -0.163 -0,130 -0.098 -0.065 20
“0.033 04000 Ga033 Ce065 0.098 0.131 0el3 [ =2 Gu229 Qe262 30
0295 Ge327 Q2360 0393 Teh26 0459 0.492 G325 4558 04591 49
Q624 De658 Jeb9l 0aT728 0.757 J.790 Ge824 Tn857 0850 Ge524 39
04937 T30 LeQZ4 1057 L1a091 lal24 1.158 lar92 1225 14259 64
le292 1a326 14360 Le394 La%27 1461 Le4%3 le529 1e563 14587 70
1631 14665 1,699 1733 1767 1.8¢1 1.838 1.858% 14903 1,937 30
14972 24006 22060 24075 24109 22143 24178 2.2312 24247 2281 Ed
Z+316 24350 24385 Zakl® 2454 24489 24523 2558 24593 2827 100
24662 28697 2a732 22767 2.802 24837 Z+872 2907 2o T42 2.977 1l¢
3012 EXLy 34082 36117 3.3152 3.187 34223 34258 342493 3.329 120
3364 34399 34433 34470 3.506 3,541 34377 34612 3u648 34683 130
3. 719 3755 3,790 3.6826 3,862 3,298 3933 3969 4eQ03 4eQ4) 140
44077 4ell3d 441t 443185 Ga22% 49257 4e293 4e329 LTl LRI 15¢
Het37 4als T4 45310 44588 G582 L3354 4655 44691 e T28 Lo Tb4 160
44801 44837 874 4eF10 44547 4,983 S5.020 54056 52093 S4130 170
Belbd 5203 Ga280 52277 54314 54350 5.387 Sah24 5,461 Seh08 189
54535 Se372 54609 S4608 54683 5720 5757 Ba 794 5.832 5.869 1%9
54906 32943 54981 62018 64055 GuQ52 54130 Geib7 64205 Ga242 200
6280 64317 6e355 60392 Gel30 6.467 64505 6543 64580 b.618 210
Seb56 Ga&93 LYY ER S5e769 54807 648543 6.882 ba920 5.938 64596 220
T+034 Te072 Telll Talsd 72186 Te224 T+262 T«300 T+33%9 7371 230
Tedls TahB3 Telt9L Te320 T.568 T.606 T+645 74683 T+721 T«760 240
7+798 TeB37 74815 Ts?l4 Te952 14991 8.029 84068 841086 84145 254
§el84 8.222 8.261 8.300 8,338 8,377 Betrle Bt 35 Bab494 Ba532 264
B+571 8610 Gab42 8688 84727 8,766 8,805 8.864 B8+883 B.922 270
84561 P4 000 F4039 Fe78 9.118 94157 G196 92235 Ge2Th Ga314 280
94353 94392 G432 GeaTl G+510 94550 9,589 Fab29 F.6638 G708 294G
G. 74t G787 Fe826 Gebbe Se905 FeP45 F.984 10.025 10.064 104143 300
10.143 104183  10.223 104262 104302 10.342 10.382 10.421 10.461 10501 310
104541 104581 104621 104661 10,701 18,741 10.781 10.821 104861 10901 320
104941 100981 11.021 11.081 11,101 11,152 131.182 11.222 11.262 1l.302 330
11.363 11383 311,423 1la.464 11,504 1l.944 11,585 13.625 11.663 11.706 340
114766 11,787 11,827 114868 11.908 11,949 11.989 1Z.030 12.070 1Z.ill 350
12,152 122192 12,233 124273 1243146 124355 124396 124436 12,477 12.518 360
17,559 124593 12.640 174681 12.722 12,763 12.804 1E.844 12,885 12.92¢ 37¢
12.567 13.008 13.069 13,090 13.131 33,172 13.213 13,256 13.295 13.336 380
136378 I3.8615 33,460 13,501 13.542 13.583 13.624 13.666 13.707 13.748 390
13,789 134831 13,872 13,913 13.955 13,996 16,037 14,079 14,120 14,161 £00
164203  Ih.204 14,286 164327 142368 15410 F4.451  B4.4F3 E4.534 16,576 410
14,618 TA659 18,701 L4742 16,786 18,826 14867 14909 14.950 14,952 420
15.0346 154076 154117 15,359 15.201 15,283 (5.284 15,326 1%.368 15.410 430
154451 154493 15,535 154577 15619 15.661 15.703 135.745 15.787 15.829 449
15,871 154912 15,954 154,996 16,038 16,080 164125 164,165 164207 164249 450
166291 164333 16,375 164417 164459 164501 16584 164586 164528 164470 &60
16,712 184755 164797 164839 16.BBL 16.324 16,4966 17.008 17.05%  17.953 510
174135 174178 17,220 174262 17.305 174347 17,389 174432 17474 17517 480
17559 172602 17,644 174687 17729 17,772 174816 174857 17.899 17.942 490
17.984 18.027 18.070 1B.1i7 18.1%5 18,197 184240 18.7283 18.325 18,368 500
18,411 184453 18,496 184,539 18,581 18,624 184667 18.710 184752  18.795 510
18,838 I8.881 18,924 18,965 19.00% 19,082 19.098 19.138 19,181 19.223 520
19,266 19309 19,352 19.39% 19.438 19.481 19,524 19,567 19.610 19.653 530
19,696 194739 19,782 194825 19.868 19,911 194954 19.997 20.040 20.083 540
20.126 20u169 20.212 EGa256 20,299 204343  FUL3B5  20.&28 20.471  20.314 320
204558 204601 20+654 206,687 20.730 20,774 204817 20.860 204903  20.987 560
204990 21.033 21e076 214120 214363 21.206 21,250 21.293 214336 21,380 sto
Fleh?3 214466 21,510 21553 21.597 2hebal 21683 21.727 21,770 21.814 580
214857 214901 214944 21,987 22.031 22.074 22118 224161 22205 ZE.248 530
22.292 224336 224379 224423 22.466 22,510 224553 224597 224640 22.684 &£00

3 4 & & 7 -3 Ed 10 DEG F



TEMPERATURES IN DEGREES F.»

DEG

600
610
&20
&30
&40

6350
660
570
680
650

700
710
¥20
730
T40

750
760
770
T80
790

BG0O
410
820
30
B40

850
8640
470
480
8%0

$60
910
928
930
940

F50
g60
ST3
980
990

1s000
1s010
1s020
1,030
1»040

1+050
1064
1070
1080
1+G90

1a100
14110

14120

12130
1140

1,150
InlE0
1y170
1+180
19190

1200

DEG

z
* CONVERTED FROM DEGREES C{IPTS

0

22,248
22,6840
234120
23.558
23,996

Wb
264873
25,313
254754
264195

264637
2TW 0TS
27,522
2T.968
28409

28,854
29,299
29, Tha
30,190
30.636

3L.082
31,529
314976
32.423
32.871

33,319
334767
344215
34,664
35.113

35,562
36,011
364460
36.909
37,358

37.808
38,257
38,707
394157
39,606

40,056
80505
40,955
414604
41,853

62,303
42,752
43,201
43,650
46,098

45,547
44,995
45,443
45,891
454335

46.TEG
47,234
47.681
48,3127
48,574

49,020

G

1

224292
224728
23144
234601
244039

2hahB
244917
294357

5798
264239

264681
27124
274566
284030
ZBuatSh

264898
Z9e343
294788
304235
33.680

31.127
31.573
32,820
3244568
32a9L6

23.36%
33.812
344260
3b, TOG
354157

354606
364056
36505
354505
374403

374623
33,392
38.732
394202
355851

43,101
404350
41.000
4l.aad
41.858

424348
424797
434246
432694
L e L83

444552
43040
45,488
45936
464384

4&a837
47,278
47.725
48,172
48.618

490563

1

2

3

TYPE £ THERMOCOUPLES

4

5

&

REFERENCE JUNCTION AV 32 DEGREES F.

7

8

THERMOELECTRIC VOLTAGE IM ABSGLUTE MILLIVOLTS

724336
22771
23208
234645
24,083

244522
264961
254401
25.842
26,283

26.125
27.168
27611
284054
284498

28,343
29.388
29.833
30.279
30.723

3le171
3l.6l8
32,065
32.513
32.960

334408
33.857
344305
344754
35.202

354651
364100
364550
368997
3T.448

37.898
38,347
28.737
3%.247
EEAYA T

20,146
4034595
414049
Al a894
4laGad

4243%2
424842
43.290
434739
Ghy 188

bha& 36
454085
#3533
45,981
LHa4 28

46876
474323
KT TTG
48,217
484663

49,109

[

22279
2248153
23.252
234689
24ell?

240566
294005
284445
75.886
264328

264770
27s212
274633
28409y
284543

284987
294432
294878
30.323
30769

31.216
314863
324100
324557
334003

334453
33.901
34,350
34,793
354247

354696
364145
36.595
374044
374493

374943
38,392
3BaB42
35291
39741

40.191
G0 albD
47390
414539
41 .988

424437
42386
434333
434735
G4e233

G W 683
454130
45,578
454025
Lfhe4 T3

45a921
47,368
47,813
484261
484,708

494154

3
19681+

224423
224859
234293
23,733
244171

244610
254049
254490
£54930
2466372

264814
274256
274699
284143
284287

25,032
2FeaTT
29,922
304368
3Ce814

3l.261
3l.707

334498
33,4946
344395
344843
354292

35474l
36a190
360640
374089
37338

37.988
384437
38,887
394336
39.786

43.235
40685
4lal3a

Thll.584

4220332

424482
524931
434380
43,829
444278

46,726
453,174
45072
464070
46,518

464 F55
47,412
4Ta85%9
484306
484752

A49,198

224 4Hb
2Z.902
234339
234777
244215

Zh 654
254093
25534
254974
2hakle

264858
274301
274 Fhd
28,187
28.4632

274076
25521
29967
30.412
304859

314305
3ieTn2
324199
324647
33.0%5

334543
33.991
34540
346,888
35.337

35.786
364235
Fb 584
37a 134
37.583

384533
334482
38.932
39381
394831

4. 280
434730
41172
414629
42078

42,527
472976
4308250
A3 8T4
440322

G4 771
45,219
454687
48,115
464563

474010
ST 457
&7 F04
48351
48,797

45,243

18

224510
22,946
23,383
234820
24425%

24,658
29,137
25,578
26,019
26,460

26,902
27,3545
27,788
28,232
28,675

29.121
29.566
dt.0il
30,657
30,903

31,350
31,797
3Z.2464
32,652
33,180

33.588
34,036
34, h04
34,933
354382

35,831
36,280
36,729
37,179
37.628

35.078
38,027
38,977
3%.436
39,878

40325
AO.TTE
41,224
410674
62,123

52,572
42,321
453,470
43,915
44,387

55,816
49,264
45,712
454160
Bh.607

47,055
47,542
47,943
48,395
48,852

49,288

2E4533
224989
234025
23,864
244302

2442
23.181
294622
204063
26504

264947
27389
Z7+332
284276
23+720

274165
23610
33.058
304502
30.948

31.395
3lediaZ
32,289
324136
33,184

334632
34.00])
344529
34,978
354427

35.8%8
364325
364774
374224
37.673

384323
3B.872
37.022
39,47}
394921

4G 370
404829
41,269
414719
42,163

424617
43,066
434513
43,965
bt o, 512

44 o881
45,309
45eT57
4642065
45652

57,099
472545
474993
484449
484886

49,332

224597
234033
234470
23e908
244346

244786
25223
254666
2&a107
2654549

26.9%1
dTak34
27877
28321
28.76%

234210
294655
204100
30546
30,993

31,439
214886
324334
324751
33.229

3345677
34126
344574
35.023
35,472

3%.921
36a370
364819
37.269
3HLTAB

38.168
38.617
39.067
394516
394566

4lesls
40.B65
41,3148
4i.764
424213

5246562
4341341
43,560
44008
Gha 45T

Gl e G050

454354

55,802

464249

46,837
b

470144
4Ta391
48.038
484434
484931

49,377

9

224849
23,07
234516
232952
Z443590

26,829
25,269
254710
254151
254593

274035
27+478
27.921
284369
Z8.809

2%.254
29.6%99
3041435
304591
31.037

31,485
31.93]
374378
32826
334274

33,722
344170
344619
353,068
354517

35,966
36,415
36364
31314
37,763

42,013

LGy 460
LG.91G
41,359
41,848
47.258

42.7p7
43,156
43,605
4d 4353
bl 502

444950
45,398
45,346
464294
4. T42

470189 .

470535
48083
53,529
45,975

490421

10

224634
234120
234558
234996
244434

244873
254313
254754
26,4195
264537

27079
27522
274986
28ua09
284854

29259
294744
30.150
304036
3la.082

31.529
314978
324423
324871
33319

33.767
344215
EETY-TA
35.113
354562

364011
364460
35.90%
374358
37.808

384257
38.707
39,157
3G.606
40.058

4k 505
4 955
Lia40u
41.853
420302

424752
43,201
434650
4,398
Gha 547

Ak o 995
450043
454891
464339
4o 186

474234
47681
484127
4845774
G020

L bbb

30

GEG F

600
6lg
620
&30
644

&40

840

859
B&G
270
880
a9

900
9Ly
929
930
G40

#50
$60
970
289
990

1000
1yOla
IeBEG
1330
14040

12050
11060
11070
LsGEG
1090

elog
Leilic
1slic
1330
123140
L4150
1,16¢
iddve

iylap
11350

1200

GEG F



TEMPERATURES N

DEG F

14200
11210
1s220
1,230
14260

15258
1s260
1270
1,280
1.290

13300
1,310
1320
15330
1,340

153320
1360
1,370
1y380
13530

Le&(D
Le&il
1,520
1430
1440

14450
11580
14470
12480
11490

1,500
La510
11520
1530
14540

12350
135560
11570
14350
1390

15600
16310
L1620
1630
1rE4T

1630
12550
14670
1680
1,690

1790
1:710
1,720
14730
1:750

12750
15760
1,770
1,73¢
13790

12830
14810
1820
15330

DEG F

1 3
¥ CONYERTED FROM OEGREFS L{IPTS 1964}

o

59,320
49,466
aFaT11
04357
50,802

S1e246
5L.691
52.1335
52.578
53.038

33,465
53,907
54,369
Bhei91
55,233

55,6TH
56.115
35,555
56,995
GFab3u

57,873
G8.31¢
58,750
59,188
594626

60,063
504699
604933
61,371
51806

624240
62,575
63,1048
634542
e, 974

Sl 408
G4, 838
55.26%
654700
564130

a6 559
66,788
GTa4la
&7 B4k
68,271

To.821
Tls246
Tleb?
72.088
T2.909

T2.930
734350
T3. 769
74,188

o Th B0

T5.024
Toati]
73.8%8
TealT4

a

TYPE E THERMOCOUPLES

DEGREES Faf REFERENCE JURCTION AT 32 DEGREES Fao
i Z 3 & 5 & 7 8 ES i DEG F
THERMOCLECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

49,065 89,109 49,154 49,198 49,263 49,288 45.332  69.377 69.421 49.466 HEEGQ
49,510 59,955 49,600 494564 49,689 49,733 49,778 49.822 49.8867 49.911 irZic
494956 904001 5Ge04D 504090 504134 50,179 50,223 50.268 504312 505.357 1220
30601 H0WA86 504490 504535 50.579 59,624 504668 50,713 50,757  50.802 12230
50,846 50,8%]1 304935 504980 51.024 51,069 51,113 514157 514202 31.246 La2ag

51429L 514335 9514380 51.42& 5144589  51.913 514557 514602 51.646 514691 125G
514735 514780 51,824 914868 SL1ePLl3 514957 524002 524046 524090 524135 1260
52179 374223 524268 924312 52,357 52,451 5240645 524490 52,534 352,578 1270
524623 524667 32,711 52.756 32.800 37.846 52.889 52.9323 5Z.977 53.022 1,280
53.006 534110 53,155 53,199 53,243 53,288 53,332 53.376 53,420 S3.465 1290

53,509 534553 53,997 93,642 53.686 53,730 53,774 534819 53,883 53,907 1300
532951 334996 S4.040 544084 544128 54,173 544217 544261 564305 944349 1310
544396 D84538 56,482 544526 544370 54,615 544659 56.703 S5.T4T 55,791 1340
54,833 340880 S4,.924  B4.968 53,012 35,056 55.100 5%.1%% 55.189 55,233 142320
554277 3532321 55,365 95,409 554453 55,490 535,542 35.8588 55,4630 85.674 14340

55,718  55.762 53,806 S5.850 55,894 35,938 55.982 564026 564071 564115 14350
554159 $0.203 564247 964291 564335 36,379 564423 5H6.46T 564,511 56,53F 1360
264595 56,643 56,687 564731 G56.TT5 36,819 564663 564907 56.991 56.995 1s370
574037 574083 574127 574171 574215 57,259 S7.303 57.346 57.390 57.434 14380
3T4V8  5T.922 57,586 57#5X0 57.6%4 5T.6938 ST.742 57786 S7.830 97.873 133598

STe917 57,961 58.005 584649 5S8,0%3 58,137 380181 S5B.224 58.268 5B,312 1»400
98356 D800 S¥a444 530487 58.531 58,573 58.619 554683 585.707 58,750 1e&lQ
S58.7%4 58,838 584882 584926 584969 99.013 5%.057 594101 S5%.les 59,188 Lya2gQ
59.232 594276 59,319 59,363 59,407 99,451 59,494 59,4538 59,932 $9.62Z6 19430
524569 39.713 59,757 39.800 59,844 57,883 59,932 59975 50.81% 60,063 Ll

£0.106  B0.150  H04194 604237 604251 50,325 50,368 604512 60,455 50.499 Led
602543 604588 604630 60674 §0+T717 50.761 504804 504848 60.892 50.935 1LYt
60xF79 514022 61u(86 514107 514153 614197 614240 BlezBé 61.327 81,371 L&
6le4lt 614833 £1.561 51,545 6£:.588 &1.632 B1.675 61.T719 6L.767 61.805 Lot 8g
B1.84% £1.893 61,936 51,980 62,023 62,067 62.110 62.15%4 62,197 62.240 1490

62e284 52,327 524371 624416 674458 62,501 624544 HZ.588 52,631 L4675 1500
62,761 62,805 62.868 £2.892 52.935 GZ.97B  63.022 63.063 634108 12310
034195 634238 534282 £3.325 H3.368  63.417 63.455 63,498 634542 1520
03528 B346TL H34TLS 63.738 63.8pl 6£3.8344 6£3.888 53,931 83,974 1530
64001 64,104 84147 54,190 658.2346 54277 644320 S4.363  H4.406 14540

B 450 644403 £4.536 644579 SG.B2Z 54,6855 54,709 64.T52 64,795 644538 145539
B4 881 B4.924 64,957 654011 £3.054  6%.097  65.140 &5.183 45.225 654269 1560
a3e312 65,355 654398 b65.441 63,484 65,528 65.571 65.614 65.097 8%.700 1+370
65743 6D.786  £5,829 65,872 65,915 65,958 66.001 66.044 664087 664130 12380
66172 B5e216 B6425% 664302 664345 55,387 664430 66.473 664516 866,559 123%g

EhebH02 BO645  £56.468B  H56.T3T £6.T7T4 65,317 6564859 £0.902 66.%45 66.988 1y608
67,031 67.0%4 67,117 67,1569 &£7.20ZF o£¥,245 6T.2B8 874331 67,374 67,416 1610
67455% 672502 67,545 67.588 67.630 &7.673 £F.7le 67.759 £7.801 67.844 1620
67887 B£7.933 5674972 685.01% 68.058 68.10l H8.143 £8.186 68.22% 568,271 Lyé30
684314 HB.337 68,399 65,442 58,489 B6,527 E8.570 &5.613 6£5.5695 55,5698 12640

8,740 68,783 HE.HZE6 68,868 68,911 58,953 68.9%6 69,039 59.081 69.124 18650
824166 69,209 69,251 69.29%  $9.337 69,379 694422 69.464 69.507 494549 LebaQ
6,592 69,634 59,5677 5H9.T19 6%.762 £F,806 62,847 62,889 59,931 69.974 13670
704015 T9.05% 704101 7O0ulés  70.186 704228 70.271 70.313 70.3%6 704398 11689
1044450 704483 70,525 704567 T0.610 70,852 70.694 70,737 70,779 75.821 Lro90

10865 704908 Tpe968  Too991 7140332 V1,075 Fieli8 714160 71.202 71.244 1700
T1e287  T1e329 714371 T1a213 Tla456 T1e498 71,540 71,582 T1.8625 71.667 1710
T1a709 71751 714793 T1a825 71,378 71.920 71.963 72.0048 7T2.046 72.088 1720
V2130 724173 724215 T2.257 T2.299 T2.341 V24383 TZ.425 V2467 72.509 1,730
T2a531 TZ.5%93 T24635 T2.,678 T2.720C TZ.762 12.804 72.845 T2.8B8 72.930 1700

T2.9%2  T13.0L14  T3.056  T3.0983  T3,.340 73,182 73.224  T3.266 T2.308  T3.350 1+750
73392 T3.634 734,475 T3.517 72.559 73,601 73.643 73.685% 7T3.727 73769 1760
T3LHLL 73.853 73,895 T3.936  T3.978  T4,020 T4.062  F4.i046  Ta.l46  T4.188 14770
Tae2l% 4271 74,313 T4.355  T4,397  Th, 439  TH.480  TH.522  TL.5064  T4a606 L4780
Tha668 T4.68% T4, 731 Teo?73  TL.8515 4,357 74,998 T4.940  T4.982  T5,024 19790

T5.063  TS10T 75.14%  7S.1%% 75.232 75,276  75.318 754357 T5.399  75.443% 1s300
4483  TH4524 T5,366 T3.508 7T5.64% 15,681 T5.733 TH.775 T5.816 75,858 ls8lg
F54899  T5.941  T5,.383  T54024 Toa0866  THLLG8 T6.16%  T&4191  TEW233  76.274 18320
Toalis THa398 1,830

2 4 3 & i 8 g 16 GEG £




TYPE J THERMOCOUPLES
TEMPERATURES IN DEGREFS F.% REFERENCE JUNCTION AT 37 DEGREES Fa
BEG F 0 1 2 3 & 5 6 7 8 g 10 pEG F

THERMOELECTRIC WOLTAGE IN ARSOLUTE MILLIVOLTS

#3350 ~8.137 —350
-340 ~B.030  -8.041 -8.052 -8.063 -8.074 ~B,085 ~3,096 ~8,106 -8.117 =-8.127 =B,137  -340
m330 -7,915  ~7,927 ~7.938 -7.950 =7.962 ~T.073 ~T.985 -7,995 -5.008 ~B.0l3 -8.030  ~33g
=320 -7,791 -TuB03 ~7.816  -74829 -Te841 -7.B54 ~7.866 =T.878 -T.890 —7.903 -T.915  -320
=310 »7.659  -T.6T2 ~7.686 ~7.699 7,712 ~7,.726 wT,73% ~T.752 =T.765 —T.778 ~7.791  ~31ig
=300 74539 ~70533 «T.548  —T,562 ~Tu576 ~T.390 ~T.6046 -7.618 -T.63l —7.645 -T.650 300
=290 ~T.3T2 =T.387  ~TLR02  =T.417  «T4432 -Va847 w7461 -T.476 ~7.490 -7.505 -T.519  -29p
-280  -7.218  ~7.234  ~7.250 7,265 ~7.281 -7.296 ~T.311 ~7,327 -7.342 -T,357 7,372  -280
=270 -7.057  ~7.074 ~7.090 -T.106 ~7.4122 =7,139 =7,155 <=7.171 ~7.187 ~7.202 ~7.218  ~374
w260 ~6.890  -6,907 6,924 «6,941 —6,958 ~6.9T4 6,991 -7,000 -7.02k ~7,081 ~7.057  -26g
=250 —6eT16 =673 6,751 6,769 =786 ~5.804 6,821 ~56,828 =6.856 ~6,873 6,890  -250

-240 -6.536  ~5.856  ~8,5T2 6,591  w5,609 ~6.627 5,645 ~6.5663 —-6.5680 =5,898 ~64716 =240
~Z30 ~6,350  ~6.369 w6388 6,407  w64425 ~6ubhb 6,482 c~b.4Bl —b.499 -6+318  -6.5336 ~230

~220 =6.159 <6178 64198 =6.217  =6,236 =5.255 6,276 ~6,293 854312 ~G6.331 ~b4350 -220
=210 w5957 ~5,982 ~8.002 54022 =6.041 =8.061 ~6.081 ~6.100 -6a120 =beL39 wb.159 ~-210
~200  =5.760  ~5.7B0  ~5.801 ~5,821 ~5,881 ~5.8B81 ~5,882 -5.907 «5.937 -5.,942 -5.962 ~200
=190 ~5.553  ~5.574  —5.594 5,615 -5.4636 -5.657 -5,678 ~5,698 5,719 =5,739 ~5.760 ~190
~1B0  ~5,341  ~5.362 -5,383 -5.405 ~5,426 -5.447 ~5,468 -5,495 5,511 -5.53Z 5,533 ~180
=170 -5,1Z6 5,146 »5,168 5,190 ~5,211 =5,233 ~5,255 5,276 -5,398 ~5,319 w5.34l ~170
mE60 —A,993 4,928 —4.948 4,970 =6.992 =5,0}4% <5.03& ~5.058 -5,080 ~5.L02 ~5al2& -160
~LEY -8.878 =4 TO0 w4.T23 whaThE 40 THE  ~4.TF1  —6,813 ~0,836 wh.B58 ~ka8BL  -4.903 -150
~lA0 -4, 848 ~4,47) 4,496 44517 4,540 ~4.563 5,588 ~6.609 ~4,537 =b.655 w4.578 ~l4g
~A30 SA, 215 -4 238 -4 262 5,285 <4,309  -4,337  —8.355  w4,379 6 407 ~b6,825 <4 448 -130
=120 3,978 =4.001 -4.025 «£,089  =8,073 4,097 =5.120 <h.16& ~5.168 ~8.190 —he215 ~120
LG -3.737 -3,761 ~3.785  -3,809 -3.833 ~3,858 ~3,882 -3,906 -3.928 —3,954 3,973 ~110
—LO0 -34492 0 ~B.517 ~3.5603 w30566 30590 -3,615 3,639 =3.665F ~3.688 -3.712 ~31.737T =100
=F0 ~3,245  ~3,270 ~3.294 ~3.319  ~3.344 =3.369 3,394 3,418 ~3.463 w3608 —3.492 -92
=80 2,994 3,019 -3.044 ~3,06% 3,094 3,120 ~3,145 ~3.170 -3.195 34220 =3.245 ~-Bg
=70 =2,740  ~2.765 =291 w24816  ~2.842 ~2.867 ~2.892 -2.918 -24943 ~2.968 -2,994 ~T0
m60  ~2.483 -7.0509  ~24534  ~2.560 ~2+586 -24612 -2.637 =2.663 -2.88% -2.TL&  ~2.740 ~60
=50 =24223  -2.24% ~2.275 ~24301 =Z.327 «2.353 2,379 2,405 ~2,063] =—2.457 ~2.4B3 -5G
=40 ~1.960  -1.987 -2,013 ~2.039 2,066 —2,0%2 ~2,118 ~2.146 ~2.171 ~24197 -2.223 ~40
=30 =1.695 -1.722 ~1.74B 1,775 —1,802 =1,B28 ~1,855 1,881 ~1.908 -14934 —1.960 -30
~20 ~1,428 455 1,481 ~1,508 ~1.535 1,562 ~1.58% ~leblh ~1.642 ~1.660 1,695 ~20
-1f =1,158 185 =1,212 ~14239 —1,266 -1.293 ~1.370 ~1.347 —1.3%4 —1.40% «].az8 ~10
T w0885 ~0.913 04940 «04987 ~0e995 ~31,022 -3.049 ~1,076 ~1.103 ~1.131 -1.158 o
0 ~0.885 -0.858 0,331 ~04803 w0776 ~0.748  ~0,721  -0.694 ~0.b66 w0,639 -0 8%l 0
10 -0¢611  ~04563 -0.956 04528 «0.501 ~0.473 ~0.445 -0.838 0,390 =0.352 -0.334 10
a0 =0.334  =0.307  ~0.27% 0251 “0.223  =0.195  =0,168 -0.150 -0.112 -0.08% ~5.056 20
3% «0,056 ~0.028  0.000  C.p28 Da056  0.084 0,112  0.140 D416 D.196 0e224 3¢
49 04224 04253 0.281 G.309 Ce33T  0.365 0.356 8,422 0.450 0.478 04507 48
50 0.507 £.535 04563 .592 0a620  Q.648  0LBFT  0.T03 0.734  g.leR 0.791 50
40 0,791  ©0.819  0.848 0,876 0u905 0.923 0,962 0.7%0C  1.019 14048 L1.074 60
70 1,076 1,105 1.134 1,162 1.191  1.220 le248 16277 1.306 1.33% 1.363 il
80 1.363 1.392 1e821 Te550 lea79  1l.507 1536 1.565 14594 1.623 le652 84
90 1.652 1.681 1.710  L.739% le?68 1,797 l.826 1.854 1o 884 14913 1e942 99
100 1.942 3e971 24000  2.02% 2.0%8  2.088 2,117 2l 24173 24204 2.233 100
1i0 2,233 2.263 2.292 2.321 24350 Z.3B0 2,409 2.438 2,487  Z.497 24526 110
120 2,526 2,555 2,585  2.614 2ebih 24673 2.7p2 2,732 2.761 2.791 2.820 120
130 2,820 2.84% 2,879 2,908 2.938 2,357  2.997  3.026  3.056  3.08% 3.115 130
140 30118 34145 3,174 3,204 34233 3,243 3,293 3.322 3.3%2 3.381 3,411 149
150 3.511 EPYS 34478 H.500 3.530 34560 3.58%  3.619  3.649  3.678 3.708 150
160 3,708 3,738 3,768 3,798 34827 3.857 3,887  3.917  3.947  3.976 44005 160
170 84006 44036 4.056 4a096 44126 44156 4,186  4a2l6 44245 44274 42303 179
180 4,359 4,335 5,365 4,395 4425 40455 H,485 44515 44545 4,575 4605 182
190 4eBD5 4,635 b.E665 4,695 GeT25  A.T55 L4186 haBlE GaB4E 4,874 4506 195
200 4y 906 44936 4,966 44996 5.026 5.057 5.087 S.117 S.147 5.177 5.207 200
210 5,207 5,238 Se268 5,293 5.328  5.358 5.489 541 5.44% G.479 54509 210
220 5.509 5.540) 54570 54600 5.630 5.661 5.691 5721 3.7532 5782 54812 220
230 5,812 G843 54873 5.903 52936 B.964 5,994 6,025  5.055 E.UB5 6a1l6 230
240 4116 B.148  B.1T6E 6.207 54237 6.268 6,298 6,328 £.359% 5.389 620 240
250 64420 £.650 6.681 6.911 Ee541 6.5T72 64602 64633 85.663 5,694 baT24 250
260 6,724 £.755 6,785  6.8186 £4846 5,877 5,957 5.9238  6.968  £.999 T.029 260
2740 TaD2%  TW060 74090 7,121 7.15: 7.182 Tell2 Te263 Te77h Ta304 74335 270
280 14335 Tedh5  Te3986 7,426 Te&57  T.488 7.518 74549 72579  T.0610 Tesk] 280
290 T.b41 7671 7,752 T.732 TWT63  TJ¥94 1,824 74855  T.88%  T.916 7047 290
bEG F 9 1 2 3 [ 5 & 7 ] 2 10 BEG F

* CONVERTED FROM DEGREES CLIPTS 1968) . 20




TEMPERATURES IN DEGREES Fo¥

DEG F

300
310
320
330
ELY

350
360
370
380
390

460
410
420
430
440

450
460
470
480
490

$00
510
520
530
540

350
560
570
580
590

600
610
620
630
640

:3:18)
660
670
680
699

700
7i0
720
730
740

130
760
770
780
720

800
810
820
B30
B4Q

as%0
860
870
88%
890

Bl
910
R0
939
a0

DEG F

0 2
* CONVERTED FROM DEGREES CUIPTS 19681,

g

Te947
8,253
8,560
8,867
Fal75

T, 483
2,750
10,098
10,407
10,715

11,423
11,332
11.6490
11.949%
12,257

12.566
124874
13,183
13,491
13,800

144108
T4e41é
14,724
15,032
154340

15,648
15,956
164264
164371
16,879

17,186
17,493
17,800
18.107
18,414

18,721
19.027
19334
19.540
1%9.947

20,253
20,9539
2G.866
21,172
21.478

21,7858
22,091
22,397
22,704
23,010

23,317
23,624
23,931
24,238
26,566

26,4853
254161
25,469
25,778
26,087

26,396
26.70%
27.016

274326

274637

i

Te377
84284
84591
8.898
Fe 206

94513
Fa821
10.129
1Ga437
154746

11054
11,363
1l.671
11.980
12,288

12.597
124905
134214
13,322
13,830

l4.139
T4a547
14,755
15,063
154371

154679
15,987
16.294
16,602
16,909

17,217
17.524
17.831
18.138
18,4k

18,751
19,058
19.364
19.671
15.977

204284
204590
20.896
2142903
21.509

21.815
2z.122
224428
22,735
23,041

23.348
234555
23.962
24,269
264576

244884
25,192
254300
25+B0%
264118

26,427
2564736
27.047
274357
27,568

1
1

2

3

TYPE J THERMOQCOUPLES

[

REFERENCE JUNCTIOM AT 32 DEGREES Fe

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

84008
8.315
8.622
8,929
G.236

ERS-ERS
GeB52
104160
Loets8
10.777

1l.085
11,393
1ie702
1Z.010
12.31%

lZe027
124536
13,244
13,553
13.86]

lda 170
Thati 78
144786
15,094

15,402

15,750
164018
16,325
164633
16,940

174247
174554
17.861
18.168
i8.47%

18.782
19.089
19,395
19.702
204008

Z0.314
204621
204927
21.233
2l.540

21.846
274152
224459
22.765
23,4072

22378
23.685
23,992
24,300
24,607

24,915
2%,223
25.53%
25,840
26,148

26,458
2647567
27.078
27.388
27.699

B.039
8,345
8,652
84960
Ge267

5.575
G.883
1¢a191
1045699
10.807

11,116
1l.424
114733
1Zs041
12.35C

124658
12,987
134275
13.584
13,892

144200
144309
14.817
154125
15,433

15,741
16048
164356
164663
164971

174278
17.585
17.892
18,199
184506

18,813
194119
194426
19,732
204039

20.345
204651
20.958
2ia264
212570

234877
22.183
22,489
22796
2%.102

23,409
23.716
244023
244330
254638

2544946
25,254
258862
25.870
264179

26.489
264798
27-1?9
27418
2¥.T73%

2

8.06%
84376
84683
8.9590
T 258

Fab08
9aF1l4
10,222
10,530
10.838

114347
114455
1ls 764
12.072
12.381

124689
12.998
13,306
13.615
13.923

144231
144539
14,848
15,156
154464

154771
16.079
164387
16,694
174001

17.309
17.618
17,923
18,230
18.537

18,843
i9.150
194456
19,763
20,069

204376
204682
20.988
214295
21a601

214907
224214
224520
224826
234133

23 4440
234747
24,0545
264356]
24,669

24,976
25,284
254593
25901
26,210

26,520
264829
27.140
274450
274782

4

-3 & 7 B
4.100 8,131 84161  8.192
8.407  B,437 84465 54499
B.714  B,745 B.775  8.B06
2.021  9.052 2.083  9.113
9329 9,359 94390 Y421
F.636 F.667 94698 G729
9.944 9.975  10.006 10.037

10,252 1042683 10.3134 104345
104561 10.592 10.622 10.653
10.869 10,900 10.93F 10962
134177 11,208 11.239 11.270
11486 11517 114548 114578
11.794 11.825 11.B56 1l.887
124103 12.134 124165 12.196
124411 12,442 12.673 312,50%
124720 1Z.751 12.782 12.813
134029 13,059 12.090 13.121
13337 13,368 13.399 13.430
13,645 13.676 13.707 13.738
124954 13,985 14,015 14,046
14e262 144293 144324 14.355
14,570 14.6CcL 14,632 14.663
14,878 14,909  14.940 14,971
15,186 15.237 15.268 154279
15,694 15,525 15,556 154587
15,802 15,833 15.864 15,894
16,310 16,141 16171 164202
164417 164,468 164479 164510
16,725 16,756 16,785 16.817
17,032 317.063  17.094 17.124
17.339 17,370 17.401 17.432
17.646 17,677 17.708 17.739
17.953  17.986 18.01% 18.046
18.260 184291 18.322 18.352
168,567 18,598 18.629 18,459
18.874 18,905 18,935 18.986
19.380 19,211 19,242 19,272
19.487 19,518 19.5648 1%9.579
19,793 19,826 19,855 19,885
204100 20,131 20,181 20.192
204406 20,437 20,467 20,458
20,713 20,743 20.774 20.804
21,019 21,069 21,080 21.11l
21.325% 25,358 21.386 21.417
214631 21.662 21.693 21.723
21.938 21,968 21.999 22.030
22.284 22,275 224305 224336
22.551 224581 22.612 2Z.&A3
P2.B57 22,588 22.918 22.549
234164 23,194 23,225 23.256
23,471 23,531 23.532 23,563
23.77T 23,808 23.8B39 23.B70
25.085 24,115 264146 244377
26.392 24,423 24,453 24,484
24,699 24,730 244761 24.792
25.007 25,038 25.0869 2%.099
25,315 23,346 25.377 254408
254623 25,654 254685 25.716
254932 2%.963 25,994 26,025
264241 26,272 26.303 26.334
264551 26,582 26.613 264654
264880 26,891 26.9272 326.954
ZTw171 27,202 27233 27264
27.482 27.513 274544 21.375
27.793  2V7.824 27.855 27.886
5 & ki 8

21

9

8.223
84530
8,837
Gelha
T2

E
10.068
iG.376
10,684
10.992

1l.30%
114609
11.918
12.226
12.535

124843
134152
13.4860
13.,78%
Tha077?

14,385
T4.0694
154002
154310
154617

15.925
15.233
162949
16,848
17+155

17.462
17.769
18.076
18,383
18.6%0

18.997
19,303
19.610
1%.916
20.222

20.52%
20G.835
21,141
21448
21.75%4

22.060
224367
224673
22.980
£3.286

23,593
23.900
244207
24,515
24,822

25,130
Z5.438
254747
26.056
264365

25,675
26.98%
272295
274606
27.917

9

g

B.2%3
84560
84867
EX ¥
F.483

92750
10.098
10407
10715
1l.023

1i.332
114640
11+949
124257
124566

12.874
13.183
13,491
134800
154108

lhadlb
144724
15,032
152340
154648

15.9%¢6
184264
164571
16.879
174186

27493
17.8G0
184107
1E414
18.721

19.027
19,334
194640
19.547
20253

204559
204864
21172
21.478
21.785

22.091
224397
224704
23.010
234317

2345624
23.931
240238
Zhe 546
244853

254161
254469
?5.778
26,087
264396

Z6.70%
ZT.016
274328
27.637
274949

10

DEG F

300
21p
329
33¢
340

254
360
37g
380
£

400
410
420
430
440

450
464
47g
480
494G

500
510
520
53¢
540

530
560
579
584
590

600
610
620
530
640

650
650
6768
680
690

700
710
720
T30
T4g

750
160
770
780
796

800
810
820
839
840

850
B&Q
BTO
889
890

00
gL
920
930
F4Q

DEG F




TYPE J YHERMOCOUPLES +
TEMPERATURES IN DEGREES Fe* REFERENCE JUNCTION AT 32 DEGREES F.
DEG F 0 1 2 3 4 E & 7 8 9 10 DEG F

THERMOELLZCTRIC VOLYAGE IN ABSOLUTE MILLIVOLYS

955 274949 274980 284011 284042 ZB.0T73 284105 28,136 28.167 28,198 28.230 28.2561 F50
64 28,261 28,292 28,323 28,355 28,386 28.417 28,448 28.480 8,511 28.542 28.573 60
F70 284573 284605 284636 78.687 2B.699 28.730 28,761 ZB8.793 284825 28.855 28.887 IO
G980 284887 Z8.91E 28.950 2B.981 29,012 29.084 29,07%  29.107 29,138 29,169 29,201 980
F90 29.201 29232 29.264 29,295 29,327 29.358 29,390 29.421 Z9.452 29,488 29,515 90

14000 29,515 29,547 Z29.578 29,610 29,562 29,673 22,705 29.736  29.768 29,799 29,831 1+0C0
1,010 29,831 29,862 29.894 29,926 29,957 29.989 30,020 30.052 30.084 30.115  30.147 010
14020 30147 304179 30,210 204282 304274 304305 30,337 304369 304400 30.432 30.464 1020
1,030 30,464 30,496 30.527 304559 30.591  30.623  30.554 30,685 30.718 30,750  30.782 1030
14G4a0 30,782 30.813 30.843 30,877 30,909 3C.941 33,973 331.005 31.036 31.068 31,100 14040

15050 314100 31.132 31.164 31,196 31,228 31,260 31,292 31.326 31.356 31.388 31.420 14050
1,080 31,820 31,452 31.484 31,516 31.548 31.580 31,5812 31.655 31,676 31.708 31,740 11060
14,070 31,740 31.772 31,804 31,836 314868 31.901 31,933  31.965 31.997 32,025 232,061 1,070
1,089 32,061 32,094 32,126 324158 32,190 32,222 32,235 32.287 32.319 32,35F 32,384 1,080
1,090 32,384 32.416 324448 32,480 32,513 324545 32,577 32.610 32.642 32.8T76 32,707 12090

123060 324707 324739 32.772 32,806  32.8356 32.869 32,901 32.934 232.966 32,999 33,031 1,100
T2110 33.031 33,064 33,096 33.129 33.161 33.194 33,726 33,259 33,4291 33.325 33,356 1,110
14120 33.35%6 33,389 33,427 33,456 33,487 33,519 23,552 33.585 33,617 33,650 3I3.683 1120
12130 33,683 33,715 33,748 33,781 33,816 33,8485 33,879 33.912 33.94% 33.%77  34.010 12130
14140 34,010 354043 34,076 34,109 34,141 34,174 34,207 34,240 34,273 34,306 34,339 IR e]

11150 3442339 344372 34,405 34,437 34,470 344503 34,536 35.569 364.502 34.639  34.668 14150
12160 34,668 34,701 344734 34,757 344801 34.B34 34,887 34,900 36,933 34,966 34,959 14160
1,170 34,959 39,032 35.065 35.099 354132 35.165 35,198 35,231 35.265 35,295 35,33} 14170
1,180 35,331 35,364 35,398 35,431 35,464 35.498 35,531 35.%64 35.5%93 35.631 35.664 1,130
1190 35,664 35,698 35,731 35,764 35,798 35.831 35,865 35.898 3R.932 35,965 35,999 1s19C

14200 354999 362032 364066 36.09F 364133 3641866 36,200 36,233 364267 364301 B6.334 15200
1,210 364334 36,368 F6.401 365,435 36,469 36,502 3645386 36,570 35,603 354637 36671 1s2i0
15220 364671 F6.705 36.T738 364772 364806 36.B40 346,873 36,907 36,941 36,975 37.009 Ls220
14230 37.009 37.063 37.076 374110 374144 3T7.178 37,212 37,246 37,280 37.314 37,348 14230
1+240 374348 37,382 3T.416 374450 27484 37.518 37,552 37.98&  37.620 37.654 3T7.688 1:240

1¢250 37,688 37,722 3T7.756 37,790 BTL.B25 37,859 37,893 37,927 37.961 37,995  368.030 1250
1+260 38,030 38.064 38.098 384132 384167 38.201 38,23% 38,269 38.304 38.338 38.372 122890
1,270 38,372 38,407 3B.461 38,478  3B,.510 38.544 36,578 38,613 3B.647 38,582 38.71¢ 1y270
1,280 38.716  28.75%1 38,785 38,819 38,854 38,888 38,923 38,957 38,992 39,027 39.061 11280
1,290 39.061 39,096 39,130 39.165 59,199 3%.234 39,269 39.303 39.338 39.373  39.407 13290

13300 39407 39,442 39,477 39,511 39,5486 39.581 39.615 39.650 3I9.4B5 39.720 39.754 1200
1,310 39,754 39,789 39,824 39,85% 39,894 39,928 39.%63 39,998 40.033 40.068  40.103 13210
1,320 83,103 40,138 40.172 404207 40,242 40,277 49,312 40,307 40,382 40.417 40.452 11320
14330 400852 400487 40,322 40,357 40,592 40627 40,662 4048697 40,732 40.767 404852 1,330
1+340 40.802 404837 40.872 40,908 40,343 40,978 A4L,013  &3.048 41,083 41,118 41,1%4 1340

1,359 41,154 414189 414224 414259 414294 41.329 410369 414400 414433 514470 4145056 L350
1,360 414506 81.541 41.576 41.6811 41.647 41.682 41,717 41,753 41,788 41.823  41.8%9 Ly360
1+370Q 41,859  4]1.8%4 41,929 41,965 42,000 42.035 42,071 42,106 42Z.342 42.177 42.212 1370
14380 42,212 42,248 424283 42.319 42.354 842,390 42,425 42,460 52.496 42.531  42.587 138O
1¢390 424567 424602 424638 4Z.673  42.709% 62.T44 42,780 42.815 4£2.851 42.885 42.922 1+3%0

14400 424922 82a95T  42.993 43,029 43,064 43,100 63,135 43,171 43,207 43.242 43.278 1434900 ¥
1,410 43,278 63,313 43,34% 43,387 43,520 43,456 43,492 434527 434563 43.5%9 423,630 19410
19420 43,5635 43,670 43.706 43.742 43,777 43,813 43,849 43,885 43,921 43,996 43.992 12420
14430 43,992 44,028 45,064 44,099 444133 440171 440207 48,243 444279 444314 444350 11430
12440 44,350 haa386  B4<022 44,458 A4.404 44,529 440565 A4.60]1 44,4637 44,8673 44.709 11440

14450 44,709 44,745 44, TBO uu.al&f 44,852 44,888 44,924 46,.F60 444996 45.032  45.067 13450
14460 45,067 454103 45,139 834175 45,211 45.247 45,283 45.319 45.355% 469,391 45,426 13460
11470 45,426 45,482 45,098 55,534 45,570 45.606 40,642 45.567B  4%.714  45%.749 45,785 1470
I+4380 45,785 554821 454857 45.893 45,929 45.965 46,001 46.037 46,072 46.108 4sb.lus 1480
1490 46,540 H0641B0 464216 46.252 464288 464324 45,3599 46,395 46.4631 ab,467 464503 1,490

1+500 46,003 46.539 460575 464610 68.646 H6.682 40,718 4460754 £6.790  45.825 4564841 1300
1510 46,861 664,897 46,933 46.96% 47.00% aT.G60 47.076 AT.112 47,348 47.183 47,219 12l
1+520 47,219 47,255 474291 474327 47,362 4T.398 47,434 47,470 67.505 41,341 47.577 15520
1530 57,577 47,612 47.648 47,684 47,720 47.755 47,131 A4T.B27  4%,862 aT.B9B 47,934 14530
1340 47,934 4T7.969 48.005 48,041 48,076 48.112 48,147 48.183 48.219 48,254 48.2%Q 1540

14550 48,290 484325 A4B.361 48,397 48,432 4B,488 48,503 48.53% 48.5%4 48.610 4B.64S 1850
1560 48,645  4B.681 &4B.716 48,752 48,787 48,823 48,858 45.8% 48,929 48,955 49.000 1+5360
14570 49,000 4%.036 49.071 49,107 49,142 49.177 49,213 4%9.248 4%.283 45.31F 49,354 1570
12580 49.356 869,390 59.425 49,460 49,496 49.521 49,566 49,601 49,637 &%.672  4%.797 1580
1,59¢ 49,707 49,763 49.778 49,813 49,848 49,883 49,919 a%.95%4  49.989  50.024  S0.059 14590

DEG F sl 1 2 3 4 5 3 7 8 Ed 16 DEG F
¥ CONVERTED FROM DEGREES CUIPTS 1988).

t Values above T400°F {780°C) are extrapolated -
See note on next page. 22




TYPE J THERMOCOUPLES |

TEMPERATURES IN DEGREES Fax REFERENCE JUNCTION AT 32 DEGREES Fa

BEG F o 1 2 3 4 5 6 1 8 . g

THERMOELECTRIC VOLTAGE TN ABSOLUTE MILLIVOLTS

14600 504059 50,095 504130 504185 504200 504235 BG.270 50,305 50.340 504376
11610 504411 304446 504881 504516 504551 350.586 50,621 504656 50.691 50.726
14620 50.761  50.7968 304831 50.866 504901 50.936 S0.970 51,005 51,040 51.075
1s630 S1.130 51.145 51.180 514215 514249 51.284 31.319 514354 514389 51.423
15640 51,458 510693 51.528 5143562 514597 51.632 51.667 51.701 31.736 51.771

11650 51.805% 514840 514875 51,909 51,944 51,578 52,013 52,048 52,082 52,117
11680 524151 524186 524220 524255 524289 52,326 52,358 524393 52427 52.462
1s670 52,496 524531 524965 52.600 52.634 52.868 52,703 52.T3T 52.772  57.80%6
1+680 52,860 52,873 52.509 52.943 52.9T77 53.012 53.046 52,080 53.11% 53,149
11690 53,183 534,217 53,231 53,2856 53.320 53,354 534388 53.422 53.456 534491

12700 53,525 $3.959 53,593 53,627 53,651 53,695 53,729 53,763 53,797 53,831
1,710 534865 53,899 53.933  53.947 54.001 54.035 56,069 54,103 54,137 544171
1.720 S4,205 34,239 54,273 54,307 544341 544376 54,408 54,442 56,476 54,310
19730 54,504 56,577 564611 55,645 544679 54,712 54,T46  54.TH0 S4.814 54,847
14740 54,881 544915 56.948 344982 55.016 35,0469 55,083 55.117. 55.150 55,184

1750 55.218 55,251 55,285 55.318 55,352 9$5.385 55,419 55.4953 55.4806 55,520
Iy60 554553 55,587 55,620 53,6546 55,687 55.720 55,754 55,787 55,821 55,854
1770 55,888 55,921 55.954 55,988 S56.021 36.055 56,088 S56.121 66.15%5 56,188
1,730 56221 56293 56.2B8 564321 564354 564388 56,421  56.454  56.487 56,521
1790 56,554 S5B.587 50620 H0.5%G 586,887 56,770 56,753 56,786 564819 56.8%3

1+800 564886 564919 564952 3564985 57T.01B S5T.081 57,08& 57.118 57.]51 57.184
1810 574217 57,250 57.283 574316 57349 57.382 57,415 57.448 57.681 57.51s
1.820 37,557 57,580 574613 57,646 572679 57,712 57,745 572778 57.810 57.843
1+830 57.876 37.909 574942 57.975 5S8.008 58.041 58,074 58,106 58.139 58,172
1840 98,205 58,238 58,271 58,303 58,336 58.369 58,402 58.435 58.487 58,500

1+850 5B.533  38,%66 58,598 53,631 5B.b&4 58.697 58,729 58,742 58.79% 58.827
1+860 5B8.860 58.893 5B.926 58,958 58,291 59.024 59.056 5%.089 5%.121 59.154
1+870 59,187 59,2319 59,252 59,285 59,317 59.350 59,382 59.615 59,448 59,480
1880 59.513 594545 59,578 59,610 5%.643 59.576 59,708 59,741 59.773 59,806
12850 5%.838 59.871 594903 59,936 594988 £0.001 60,033 60.066 60.098 80.131

14960 60,163 60,196 604,228 804261 604293 404326 60.358 60.3%0 604623 £0.455
1910 604488 BGL520 604553 604585 604617 60.650 60.682 60.715 60.747 60779
1,920 604812 60,844 6£0.876 60,909 60,941 60.974 61,006 61.038 61.071 614103
14730 614135 614168 61,200 614232 514265 61,297 61,329 61.362 41,3946 61,026
1540 61,459 0la&91 61.523 61,595 61.588 1,620 61.652 H1.685 41,717 61.749

1,958 61,781 61,814 E1.B46 41,878 £1.910 41.963 61,975 62,007 £2.039 62.072
L2960 62,104 62,136 62,168 82,201 52.233 52.265 62.29T 524330 62.362 62.39%%
1,970 62,626 524458 624491 B2452Z3 624555 624587 62,619 6£2.652 62,684 H52.716
1,980 62,748 52.TB0  62.813 624845 H2.87T 62.909 62.941 62.9%4 63,006 63.038
15930 563,070 6£3,102 63,1346 43,167 63,199 £3.231 43,263 6£3.2%% 62.327  63.359

2,000 634352 634424 63,456 53.5488 63.520 63.552 63,588 634617 63.649 63.681
2¢010 634713 634745 43,777 63.B0% 63.842 63.874 63,906 63.938 6£3.970 64.002
2,020 B4 036 644086 S56.098 H4.131° 6a.163 64,195 64,727 64.259% £4.291 6443323
2,030 £44355 LH438Y 65,020 64,4527 b4L8B4 64,516 64.54B  65.587 64,612 64,64y
23040 64,676 664708 66,T4D 644773 644805 64,837 646,869 64,901 654,933 &4.968

2,050 644997 65.02% 65.061 55.0%3 654125 65.158 62,190 65.222 £5.25%4 £5.288
2,060 565,318 £54350. 55.382 65,414 6%5.646 £5.8T78 65.510 65.542 65,574 65.606
2070 654638 454671 65,703 654735 65.767 63.799 65,831 65.863 65.895 65.927
2,080 632999 654991 664023 664035 65a0BT 664119 66,151 664183 664215 664247
29090 664279 664311 664343 66.3T3 66407 664439 56,472 66,504 66,536 66.568

24100 66,500 664632 66,664 66,696 664728 66,760 66,792 &6.824 66.850 66.888
291310 66,920 664952 56,984 4£T.016 67048 67080 67,312 67,144 67176 &7.208
24120 674240 674272 67,304 67,336 67.368 67400 £7.632 6T.464 67,495 57,5327
25130 674559 67,591 6T7.623 67.655 674687 67,719 67,751 67«783 674815 67.847
23140 674879 67911 47.943 67.973% 68007 68.039 68,071 634163 68.134 03.166

25150 68,198 6B.230 68.262 68,294 6B,326 6B.358 68,390 A4B8.422 48,4556 68.486
Zy160 684517 68,549 6B.581 68,613 6B.545 L8.67T 68,709 68.T41 68.TT2 68.804
24170 6848356 GB.B6B 68,900 £84932 684964 58.995  69.027 6554059 69,091 6F.123
2180 694155 69.186 6%.218 69,250 6F.282 69.314 69,385 £%.3TT 69,409 69,441
2,190 694472 694504 59,536

BEG F 0 1 2 3 L3 EJ 5 T ] ¥
¥ CONVERTED FROM DEGREES C{IPTS 196B).

10

504411
50.761
51110
53 «458
51.80%

524151
52.895
524840
53,183

3.525

53,865
544205
ELFY-E TS
S4eB81
554218

55,553
55.888
564221
36,554
56.886

574217
574547
57876
584205
5B.533

584860
594187
59.513
59.838
602163

60 4BB
60812
61.135%
61459
6la781

625104
62526
624758
53070
&3.332

634713
b 334
644355
64,676
64,997

654318
65638
654959
65+279
664600

66.920
6T 250
674559
674879
554198

68517
684836
694155
69,472

16

DEG F

14800
1s610
19620
11630
11640

15650
1660
1s670
1e680
14650

15700
12710
12720
12730
19740

12750
13760
1770
12780
1790

13800
1,810
1820
1eB3G
1840

1.85¢
186G
1870
12880
1:890

1»900
1+9310
12920
L2930
1940

1,950
1960
1970
1,980
1,990

24060
25010
22320
23030
23040

23050
22060
23070
21080
21690

Z+100
2110
24120
21130
235140

21150
21160
21170
2;18Q
21190

DEG F

¥ NOTE:  The maximum recommended temperature limit for Type J thermocouples Is 1400°F (760°C). The extension of the Type J tables ghues
temperature-electromotive force data 10 2192°F {1206°C), This extension is 3 mathematical extrapolation based on limited calibration data

and caution should be exercised in its use. The basis for the extended curve is discussed in N.B.5. Monograph 125,

23



TYPE K THERMOCOUPLES

TEMPERATURES IN DEGREES Fa¥ ’ REFERENCE JUNCTION AT 32 DEGREES F.
DEG F o 1 2 3 4 5 ) 7 a 9 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSCLUTE MILLIVOLTS
~450 —Ge 56 ~6ah5%6 =~645T  ~Bub4BT 54458 ~L50
~440 wbeht T —GehBE =5 eL49  ~H.450  —Hek51 b5 ~b GBS B A54 =6a4Sh w5 AES —0.456 “h iy
iy 30 —ByB3%  —6u433 =6.435 -6.836  ~ha4338 —-5. 44D b bl —Bahh3  mbedidl w5443 —644T =430
-42C —5.409 =6.41l1 =H.4lE  —6.8lE —Hs%1T w5l 2l —5eh323  ~6a823 -Ge42T —~6H4429 BT XY ~420
~&1Q 5,350 —6,383 —6.386 6,389 —§,3%92 -6.393 ~5,398 ~Be801  ~5a004 wHG0E —& 09 =410
400 mb.BkG  w6.358 —6.352 ~64355 64359 -6.3563 ~6,366 ~6.370 ~54373 5377 -6.380 w0
~330 —64301 —64336 «6310 =6431% 54319 ~6.322 =B, 328 —&.332 ~H5.335 ~0.343 6y 3 -390
-380 mby 23] 6257 «b.262 6,267 -6.272 B 27T ~Gu282 =B, 287 6292 ~46.296 w6301 ~3AG
=370 ~64195 =5.201 =6.207 ~86.213 ~6.21% ~56.,225 w6,230 ~5.235 -6.251 =5.288 ~£.25) =370
360 —6.133 —5.137 -6.166 -6,152 ~5,158 -6,16% ~5.171 6,177 -6,183 -5,189 -£.,19% -360
~350 B 06L  wEL 0T =5.0T8 ~6£.083 —&.092 ~6.099 ~6,106 -6.113 =6.119 =5,126 ~fa133 =350
~340 5,989 -5,997 =6.+0048 =—6.012 —&.020 —6.027 B35 —6.082 —5e04% w5.037  ~5.0064 340
-330 _5,.908 ~5.917 =3aF25 =5,933F -3.541 -5.549 wB LSBT =B 4985 ~3.F73  ~3.981 ~5 28D -330
_~320 “5,822 =5,831 =5.839 ~5.848 ~35.857 ~5.865 ~5 876 ~5.883 ~5.8%91 =-3.900 5. FGE -320
~3310 w5,T30  =5,739 ~-5.748 <5.758 -~5.+767 =5.776 ~5,786 ~5.79% =~%.806 ~5.3813 ~5.822 ~310
~300¢ 5,632 ~5eb47 ~5+652 5,662 ~54672 -5.08Z wS,691 =5.701 ~53.71L -3,720 ~5.730 ~300
-294 —5.525 ~5.540 =5.550 -5.5§1 ~5+571 -5.581 ~3,592 ~5.602 ~5.612 =~5,622 ~5,632 -290
-280 ~G.421 B W37 wFabh3 =B, 454 ~5.4865 =5,476 ~3.437 G 497 =5.508 -5.21%  ~5.529 =280
~270 ~5,308 ~5.319 -54331 =3.342 =5.354 —5,365 ~5,376 =5.388 =3.3%9 -3.410 5,421 ~Z70
~Z60 5,150 ~5.202 =5.218 =5,226 ~54238 =5.249 ~5,261 5,273 ~5+28% =%.296 ~B.308 -260
550  ~5.067 ~5.079 -5.092 -5:104 54116 -5.129 5,141 ~5.133 <-5.163 -5.178 ~5.199 ~250
260 S5, G938 —4,952 8,965 «6,378  -4.990 ~5.003 “5,016 ~5.02% =5.081 5,054 =5.067 =248
=230 w806 —&5.81% ~4.833 4,846 ~6,86¢ -~4.873 ~ o BAE =4, BFF =G.912 9426 -4 . T3 =220
220 —5,869 —hHB3 4,597 4,710 ~a.T728 =~4,738 5,752 ~4.76% =4.7T79 =4.792 ~& 4806 -220
~Z10 —54,527 ~4.5461 ~4%.5586 =4,570 ~4.586 -4,598 b 513 »4.02T7 ~hahf)  =k.B63H il e 6T ~21i0
~200 =k 3Bl +£.4396 —he415  ~4,425  —h.5440 —f 458 L, 469 4,488 -H.498 -5.512 ~&e527 =200
=190 mlh o230 ~h 42465 whaZH]l 40276 -4.291 wly o 306 ~6,321 =-h.336 =-4.35%1 ~4.386 ~4,381 ~190
-180 w075 —h.091 =4e107 «4,122 ~4.138 ~4.153 ~4,169 -4.188 =4.200 -44215 —4.230 ~18G
~170 w3, 91T =3.933 ~3.94F ~3,965 —3.95i =3.,397 wh 312 =44028  -4a04%  =4.060 ~4 073 w170
160G m3.754 —3.770 -3.787 ~3.803 ~3.819 -3,83%6 -3,852 -3,B68 -3.884 =-3.9pl -3,917 -160
~150 —3,387 =3,60& ~3.621 =3.637 -~3.63% ~3.67)  ~3.688 =3.T70& ~34721 =3.F37 =% 754 =150
w180 w3617 —3.834 ~3.451 -3.5668 ~3.085 -3.502 3,519 ~—3.33& -3,553 -3.570 ~3.587 ~160
=130 23,242 =3.268 =34Z77 ~3,299 -2.312 -~3,.330 -3,347 -3.365 ~3.382 34399 -3 ,417 =13
~E20 -3.06% ~3,0B2 +3.100 =-3,118 =3.136 =3.154 -3,172 ~3.189 =3.207 =3.22% -G 242 =120
~ilo 2,883 ~2.%02 ~2.920 =2.938 ~2.956 =2.974 =2.992  ~3.010 «3.029 =3.047 ~3.063 ~110
~100 —2,69F ~2.717 =2.736 =2.75%4 -2.773 -2.791 ~2.810 ~2.828 -~2.847 =-z.885 -2 883 =150
200 mZlB1l  =2.530 —2.589 -2s967 —Zu585 ~24605 ~2,674 -2.6%3 -~2.660 ~Z.EB0 2,499 ~9g
~80 ~2.320 —2,339 —2,358 ~24377 ~Z.39%7 ~2.016  =2.435 ~2.454 ~Z.473 =2.4%2 -Z4511 —~83
A8 —2.126 ~2.165 =-2.165 ~2¢184 ~2.204 ~2.223 2,243 2,262 -2428F -1.300 -7¢
-&0 —1.929 ~1a98% -~1.968 -~1,988 ~Z.008 -2.028 w2l GaT - =24067 =2.087 =-2al806 -5
~50 ~1.729 —1a749 -—1.769 ~1,789 -1.80% ~1.929 ~1, 869 =1 .869 -1.88% -1.Y0Y% ~1.929 -50
4D m1e527 =1a587 =1.367 -14588 -1,608 ~1,628 ~1.048 ~1.669 =1.68% ~1.709 ~l.78% -4
=30 -1.322 ~1¢342 ~1.,363 =1.383 —1.424 ~1l.445 D465 ~1.485 =1.308 ~1.527 ~35
—-20 —1lelld  ~14135 =~1lelB6 =1.177 “1e218 =~14239 ~le260 -14280 =-1+301 ~1.322 -20
~10 ~3e 904 ~0e592% —D.946 =0.96F ~1.010 ~1.031 =~1.0%1 -1.072 ~1.093 -3al1llh =10
o] ~{. 692 ~0a?ld -0eT35  ~0sTSE ~0a 709 w3L B0 ~0.801 —(.862 -0.883 -G 904 &
k1] ~0.692 ~04673 04650 -0.628 w4585 0,564 ~0.543 ~0.52% =0.380 ~(}+ 478 {
ig w ATE  —0ab857 —0Ge435 =0u.413 ~3e370  ~0.349 —0.327 ~0.3D5 -0.2B4 -0.2862 10
20 —D+262 ~0.240 -0+218 04197 ~0a153 ~0.131 =0.,10% ~0.088 -0.066 ~ (oG04 20
30 ~O ek —0,022 G000 0e22 0.066 G.088 Sel 10 0.132 G.iB4 GelT6 30
40 Q.l?& G.198 G220 Ga242 De2bhe Q286 G308 $+331 q+353 G.375 G397 ) L/5+]
a0 0,397 04410 Gebbl  Q.4664 0e6B6  0L508 0,530 0.533  G.575 0397 04619 50
& [P Geb82 Qebbh Jeb806 0+709 0731 0,753 0.776 G.798 Ge821 {2843 &0
70 0.B53  D.8565 D883 0s910  G.933 0.955 0,978  1.000 1,023 1.045 1,086 70
80 1.068 1.0%0 1.113 1s1359 1,158 1.181 l.2g3 1225 lazal 1.271 1.2%9% 80
S0 14294 1.31¢6 14339 led362 L1384 la4G¥ 1.430 1452 14475 1.498 1520 9G
100 1¢520  1.543 1566 14589  1.811 1634 11657 1.680  1.703  1.T25 1,748 100
1149 1a748 1,771 L1794 1.837 14839 1.882 1.68% 14908 la931 14954 14377 1ig
120 1.577 24000 24022 Za04s Z.068 2.091 Z2.114% 24137 2aleil 24183 24206 120
130 2.206 74729  Za252  2.275 20298  2+321 2,346 2.367 24390 2.415  Z2.43% 13g
140 24436 259 24482 24505 24528 Z2+55%] 2e5Th 24597 24620 2ef43 22666 149
150 2,666 2.689 2.712 247353 2.758 Z4781 2804 2.827 24850 2.873 2856 150
180 ZeB836 Ze920 Z2e943 2566 245989 B.012 3.035 3.048 Fe081 3.104 3e127 160
1T0 3.127 3150 34173 32198 3220 Je243 EFET-) 3,289 3,312 3,335 3,358 179
180 3.358 34381 34404 Feh2T 34450 34473 J.496 3e319 3,563 3,568 3,589 180
150 3,589  3.812  B+635 3,658 3,681 3.704 3,727 3.750  3.773  3.796 3.819 190
DEG ¥ e 3 4 5 & 7 ] ki 10 DEG F

1 2
% CONVERTED FROM DEGREES CU(IPTS 1988).
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TYPE K THERMOCOUPLES
TEMPERATURES IN DRGRELS Faf REFERENCE JUNCTIGN AT 32 DEGREES Fe
BEG F 0 1 2 3 4 5 & 7 8 9 10 DEG ¥

THERMOELECTRIC VOLTAGE IN ARSOLUTE MILLIVOLTS

290 34817 3842 ERY-1-3 3.888 3.911 34934 3,957 3,989 4.003 44026 4a049 200

210 4 063 G072 5eQ95 4all8 Gelal helbh 4.187 49210 4e233 44256 4ed79 210

22¢ 4,275 4he302 4,325 4y 348 44371 4e394 Ga4lT hes 39 GhakhZ 4e B 4508 226

230 4a5G8 Au531 44554 4577 4o 600 heb22 4,645 GuBBE 4e691 s+ 714 Ge137 23g

250 e 13T 4y 729 haT82 44863 44828 44851 4,873 4898 4a31Y hGeFh2 LEy-T 244G

250 4,954 4a387 G010 5+033 54055 5.078 5elpl Fel24 Heltb G169 5192 250

264 5,192 Fe2il 54237 5e260 Sa282 5.305 3.327 5.350 54373 5395 52418 2560

270 S.518 5040 54463 Se&B6& 54508 5a521 8,553 5576 5,598 5,621 G643 270

280 54663 G666 54688 5711 G.T33 5.756 2.778 D48GL 54823 5,844 5,868 280

239 34563 54891 5.813 5936 5.958 54980 &.003 &a025 64048 £.070 64092 290

300 £e092 64115 be137 64160 f+182 6s 208 6,227 Ge249 6+27L 6254 62316 300

310 64316 64338 62301 64383 S+405 6428 o500 G472 Ges94 e 517 6539 310

E¥d¢] 6,539 &e361 64583 &4608 64028 54650 G572 £469% baTLT 54739 5.T6HL 3zZo

330 6,761 Ba T84 6. 806 6. 528 6,850 G, 873 5,895 a.91L7 £4939 54901 H4 984 330

240 Ge 04 T+ 006 Tal28 Teps0 Ts072 Te094 72117 Te139 Telbl Teld3 T+205 340

350 Te205 Teld28 T+250 Te272 Te294 T+310 T.338 7.36% Ta383 Tei5 Tate27 359

360 Tatt2? Tt Tat71 Tata9s Teb1ié T+538 Te560 Teh82 Teb0b Teb27 Tab4Y 360

76 TubdS Teb71l Teh93 TeT15 TaT3T T+ 760 T.782 T804 Ts+826 131 T«870 270

380 TaB870 T+B33 T+915 T+937 74959 7981 8,003 B.026 He 48 B« Q70 Ba092 380

390 8,092 Bells 84137 84159 S8l B.203 B.225 B.248 84270 B.292 Ba31l4 399

500 8,314 8.3358 84359 8.381 Bake03 Bea2s Beh4s 8470 TR 4 BuSlG £.537 400

430 8,537 5.5359 8.581 Be&0D3 B.8026 Ba548 g,670 B.692 BeTLE Ba737 8.759 ig

420 Be?59 B8.762 HaB04 Ba8Z6 BaBas g.871 5,893 8.%16 8.938 84960 B.983 429

439 5.982 EReil) FuD27T D050 9.072 2094 P.117 Fa139 Faibl D4 184 2206 4329

L3 9. 266 Galis 94251 9.273% Fa296 94318 Fa34l F.363 Fe38s G808 Feb30 Lhg

i

450 T 430 T b33 Dal¥5 Fu658 F4520 P 543 F.563 Y. 588 F.510 34633 Feb55 450

(311 P 655 G678 94700 F.723 G745 F.768 T TG0 F.813 . B35 Fe858 F 8580 463

470 Y BBG G T3 FeG26 Ta 948 24971 94993 10,016 10.038 10.061 1G6.Q84 10,106 a47g

480 10.1G6 10,129 1043531 G174 104187 104219 10,242 104265 104287 10«310 10.333 480

490 104332 1043255 10378 104401 10423 10.446 L0869 104491 104514 104337 10.550 499

1

500 104560 104582 104665 104628 104650 104873 10.696 10.719 104741 10.764 10.787 500

510 10,787 1G.810 10.833 10.855 104878 10.901 10.924 10.947 1G.969 10.992 11.015 510

520 13015 313.038 114961 134083 11.106 114329 3114152 31175 114198 114221 11.243 320

530 114243 11.4266 114289 114212 11335 13.35%8 11.381 3131.404 1144626 11.54% 1i.472 EE

S40 11,472 11493 114518 11,543 11,964 11,587 11.610 114633 11.656 11,079 1i.702 540

H S50 11,702 114725 11,748 11,770 114793 11.816 13,.83% 114862 1148B5 11.908 11.931 550
’ 560 114931 11,954 114977 12,000 12023 12.046 12.06% 12.892 124115 124138 12.161 560G
70 124361 1Z2.184 12,207 12,230 12.25%4 12,277 12,300 12.323 12.366 12.36% 12.392 273

X 80 120392 1Z.5415 12,838 12,451 124488 17,507 12,330 12.%33 12.576 1Z.599 12,623 580
f 390 124623 124646 12.669 12,692 12715 12.738 12,761 12.784 124807 12831 12.854 590
: 600 12,854 12.877 124500 12,923 Lz2.946 12.96% 12.992 13,016 13,039 13,062 13.08% 500
610 13385 13,108 T3.13%  13.154 . 13,178 13,2031 13,226 134247 13¢F70 L13.293 13.317 510

820 134317 13,340 13,363 13,386 13,409 13,433 13,456 13.479 13.502 13.525 132,549 &20

. &30 13.56% 13,572 13,395 13,618 13,641 13,665 13,688 13.7&1 13,734 134757 13.781 &30

- 640 134781 13.8B04 13.827 13,850 13.874 13.89%97 13.920 13.743 3+967 13.990 14.013 640
850 144013 1464036 144060 14.083 144106 144129 14,183 344176 144199 144222 14,246 650

560 144286 1Ae2&9 T 144292 144316 164339 144362 14.385% 144509 144432 144455 144479 11

870 144473 14,802 14,825 144548 164572 144395 144618 Lh.642 144665 14.0683 14.712 670

[:3:39] 144712 154735 14a758 14,7582 144805 144825 14,852 144879 16.898 14,922 14.945 680

&90Q T4+983 149868 144992 7 154015 154038 15,062 15.085 15.108 S+132 154155 15.17% 690

To0 154178 154202 154225 154258 15,272 15.295 15,318 154342 154365 15.389 15.412 700

Tl0 15,412 154435 154659 15,452 15,3085 15,529 13,552 1245786 15,599 15%.622 15,646 710

T20 15,646 15,669 15,893 15,716 15,73% 15,763 15.786 15.8L0 154833 15.8536 15.880 T20

T340 15880 15,903 15,927 154950 15,974 15.997 164020 154046 164067 16+091 164114 730

. 740 16,116 164238 164161 164184 164208 16.231 164,255 164278 164302 164323 16,349 740
790 164349 164372 1064395 164419 165842 164466 164489 164213 164536 16.550 164583 150

769 164592 158,607 16,630 164654 18,677 16,700 16,724 16747 16.77L 16.794 16.818 760

TR 164818 18,841 154863 16,888 164917 16.93% 16,959 164982 17.006 174029 17.0%3 70

T80 17.033  17.076 174300 17.123 17167 17.370 1741946 17.217 174241 17.264 17.288 750

790 174288 174311 174333 174358 174382 17.406 17,429 17.553 17.476 17,500 17.323 790

800 174523 17,547 17,570 17,5994 17,817 17,643 171.665 17.688 17.711 17.735 17.759 g00

810 1TeT5% 174782 174806 17,82% 174853 174876 17,900 17.923 174947 17.%71 17.994 810

820 17.99 18,018 18,041 1B.065 18.088 18,112 184136 18.15% 18.183 18,208 18.230 820

830 184230 184253 184277 184201 184324 184348 18,371 18295 18.438 13.452 18.466 830

240 IB.466 184489 1B,51% 384536 184560 184584 18,607 18.631 1B.65& 18.678 18.702 850
DEG ¥ 0 i Z 3 & 3 & 7 & g 10 BEG F

* CONVERTED FROM DEGREES CUIPTS 1963).
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TEMPERATURES IN DEGREES Fax

DEG F

850
860
870
880
8390

906
$io
G2¢
230
4G

950
960
g70
980
90

1,000
1,010
Ls020
1,030
1,040

12050
1,060
12070
14080
1,090

1,100
1s+1l0
1,120
1,130
12340

1,150
1vl6
1:170
i1180
ihi%o

12200
ieZ21

1220
1,230
1,280

1+250
1,260
1+270
1,280
1,290

12300
1:310
1.320
1.330
1,350

143590
14360
L1370
12380
12390

1400
1410
1420
12420
1440

DEG

L
* CONVERTED FROM DEGREZS CIIPTS

]

18,7102
18,938
19,174
19,410
19,646

1v.883
20.120
204356
206.593
204830

21,068
21,303
21.540
21777
22:G14

224251
22.488
22,725
224961
234198

Z3.435
23,672
23,908
Zhy lab
24,382

244618
244854
25,091
254327
254563

25,799
264036
264270
26,403

264740

264975
ZTa 210
274545
271.679
21.914

284148
28,382
28,815
28,849
29,082

29.318%
29,547
29. 780G
30,012
304 244

B0.4T5
30,705
30,4937
31.168
31,399

31.62%
31.859
32.088
32,317
32545

4

1

18725
18.961
19,197
194434
19.87C

19.907
204143
204380
Z0s616
204853

23090
218327
214564
21.301
224038

224274
22,511
22,748
224985
230222

234459
234695
23,932
244169
254405

24 b4l
24,878
£5.114
25350
2545386

25,822
26.058
264293
2604529
2he 754

26999
2TeZ234
27e468
27,703
274937

284171
28.403%
28.63%
28,872
29105

252338
29,574
29.803
30,033
304267

30.4%8
30.730
30.961
31.191
3let22

3ile0652
31.882
324111
32300
32,4569

2

TYPE K THERMOCOUPLES

3

4

5

&

REFERENCE JUNCTION

7

8

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLES

18e749
184985
134221
19,457
194694

19,930
Z0.167
204403
S Y-234)
234877

Zlells
214351
21,587
21.824
224051

224298
224335
22,772
£3.4009
23 a246

23.482
234719
22.955
204192
244429

Zhatbs
244302
25,138
25374
25.810

254858
264081
264,317
26a552
2H.THBT

27.022
2Te257
274592
2T.126
274961

28195
2B.428
28,662
28895
234128

29.+3561
294594
29,826
304058
30.290

30.521
35,753
3Ge984
314214
3lu4hs

3le&TH
31.905
3z.134
32.%63
32,592

2z

184772
19.008
194245
19,481
13,717

13,954
20150
204427
20664
Z0.901

2i.137
21l.374
214611
21848
224085

22322
224559
22,796
23.n3z
23269

234506
234743
235.979
24a216
Zuen83

2445689
244925
2%3.161
254397
25406353

254869
262103
264340
264576
264811

2Ta0k6
27eZ281
27515
27750
27984

284218
28,452
284685
284919
29,152

294384
29617
2%, 849
304081
30.313

Q545
304775
3le007
314237
3lab68

3l.698
31e927
3057
324386
324619

& w

194

3
ta

184798
i%.032
19.268
12,505
19741

1%.578
20e216
20451
204688
204924

214161
21+398
21635
214872
225109

ZZe3086
224582
22.819
2340%8
234292

23453240
23.T6S
244003
240240
ZhekThH

244713
ZhaFay
25,185
254421
254657

25.893
264128
264364
£64599
Zhe834

27.089
274304
274539
274713
284007

284241
284475
28.709
282942
Z2F4175%

29408
2T4540
29,872
3043104
304336

304568
204799
31.036
3laz60
Blenvl

31.721
31.950
324380
EFa i)
324638

18.820
1%.055
19,292
1%.528
19.76%

20.001
264238
20 Th
20.711
20.248

214385
L4222
214653
21e8%%
2Z.132

22.35%
224608
22.843
234080
234317

23.553
234730
2640327
24 a253
244300

ZhT36
264972
254209
254445
254681

25,916
2pa152
26,387
264623
264858

274093
214378
Z2Ta242
2V. 797
28,031

28.265
28.4985
284732
284953
294198

29431
29,663
29,896
30.128
304359

364591
IG.822
314053
31.483
3l.514

31.744
31.973
324203
324432
12e551

26

i8.853
19.079
19,316
19,552
19.788

204025
20.261
204498
04735
204972

2l.208
21 4435
2l.s82
2919
2241586

22.393
£24630
Z2.887
234304
23,340

23,577
234814
24,650
24,287
24,523

24,760
25,996
25,232
25,4668
25,106

20,540
26,176
Z6.411
264646
264881

2741186
274351
27.586
27,820
284054

28,288
28,522
284755
28,988
29.221

29,454
294087
29,919
3.6
36,383

30,614
30,845
3076
3l.3p06
31,537

314767
31,996
32,225
324455
32.683

18.867
194103
194339
19.576
194812

20045
206285
20.522
204759
204993

2l e232
2latey
21la7G6
21941
22418G

22517
222654
224890
234127
£34364

234601
23,837
24,074
2ha311
24 e547

244783
254020
254256
25,492
2h.728

25.964
264199
264035
2hab70
2he90G5E

274140
27.375
27509
LT eB843
ZB.078

28.311
284545
28.779
29.012
292243

294 47F7
27710
£F e T2
30174
3044506

3037
30.868
3la099
31.329
31560

31790
328019
224249
324478
324708

184890
19.127
19,363
19,599
19.336

26.072
234309
204545
20.782
21.01%

214256
214493
14730
b 1YY
22472073

224000
224677
224914
234151
234388

234624
23861
25,0598
244334
244571

25.807
25,043
25,279
254915
25,751

254987
264223
264458
2h+6973
264728

2¥7.163
274398
£Tu033
274867
Z8w301

28.335
284569
284802
274035
234268

£9.501
29.733
294965
304157
30429

304860
30.891
3l.122
31a323
314383

3la813
32a042
3Z.272
324501
3T29

F

18.%1¢
19,150
19,386
194623
174857

204098
204332
204567
20,808
21a043

21.28g
Zl.516
Z14153
21,953

22,227

22004
2Z.701
224938
23.175
Z3.0l1

23548
23.883
2y k21
244358
244594

24.831
25,087
254303
254539
25,175

26.011
2hai4s
264482
26737
26952

274187
2Teb22
27556
27890
284124

284358
284542
2ha825
294058
YA

2%a524
294756
Z9.98%
0220
304452

33.483
35.914
3Le145
34374
31506

3l.835
32a065
3Ze294
32.323
324752

AT 32 DEGREES F.

i0

L8533
194174
19,433
19645
19.583

20120
208356
202393
20830
21.0568

14303
2 o0k
2Le¥77
224014
224251

224488
224725
224961
23128
£34435

224672
Z3.508
244145
24382
2445618

2k a 854
25.091
20.327
£54363
25.79%

26,034
264270
254305
2B. 760
2B RS

274210
FANTTY)
ZT.679
27.914
Z84 148

28.382
284615
28849
2T.082
2Fe315

294547
29,780
3G.012
300 244
E A

304706
I0.937
3la168
31.399
3leb29

FLed59
3Z.088
32,317
32.546
32775

i0

DEG F

880
369
870
480
490

900
Fi0
L0
F30
549

9530
960
GTa
kg1
9g0

1+300
1yglo
Iia2g
1030
LaGag

is030
Li6g
La070
1:080
1+090

1s10Q
Ielig
lz2g
Ly130
1+1&0

13150
isle0
isl70
1+180
1:19¢

1200
r2ig
12220
1230
14240

112250
lr26g
19270
14280
1290

15200
19310
320
1330
L340

14350
1.360
1370
14380
139G

1400
14410
1,420
13430
1640

BEG F



TYPE K THERMOCOUPLES
TEMPERATURES [N DEGRETES Fe#
DEG F Q 1 2 3 & E 5 7 8
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1+450 372.775 32.798  32.821 32,843 32.866 32.889 32,912 32.935 32.958
1460 33,003 33,026 33,069 33,072 33,094 33,117 33,140 33.163 33.185
15870 33,231 33,254 33.277  33.3060 33,322 33.345 33,366 33.39% 33,413
12580 33,459 33.482 334504 33,527 33,530 33,573 33,595 33,618 33,541
13499 32,686 33,709 33.732 334734 33.777 33,800 33,823 33,845 33.888

14500 33,913 33,936 33,909 33.981 34,004 34,027 34,049 34,072 34.095
14510 34,340 34,363 34,185  34.208 344231 35,253 384,276 34.29% 36,321
1,520 34,366 364389 D4.512  3AGG34 344437 34,680 34,507 364925 344547
1,530 34,593 35,610 FL638 34,660 34,683 34,705 34,728 34,751 34,773
13540 34,818 34,8461 34,363 34,886 35,909 24,931 34,954 34,976 354999

1,550 39,044k 35,066 35,389 304111 35,134 35,156 35,179 35.201 35.224
15369 35,269 35,251 35,314 354336 35,359 35,381 35,408 33.426  35.449
1570 3546946 35,516 35.539 35,581 354583 35,606 35,628 35,631 35,673
14580 35,718 354741 35763 35.783 35.808 35.830 35,853 54875 3%.897
1590 35,942 35,965 35.9B7  36.007 35,032 36,034 26,077 36.09% 36.121

14600 364166 354183 36,2311 364233 364256 35.278 364300 364323 364345
1610 364390 364412 36.5434 364457 350479 354501 364524 364545 364568
14620 3646132 354633 354607 344680 364702 36,724 3b.Taé 364763 346791
11630 3564836 354858 364880 B64902 364925 364947 36,969 386,991 37.018
L2640 37058 37.880 37,103 374125 37147 37,169 37.191 237.214 37,236

14630 374280 374303 37.325 374347 37.386% 37,391 37.513 37,436 37,458
14660 37.502 374324 37.%5567 374569 374591 37.613 37,635 37.657  37.679
1+670 374726 37,T4s 37,768 374790 37,812 37,834 37,857 37.87% 37.901
14680 37.945 374967 37.98% 38401} 38.033 38.055% 38,078 38.100 38.122
1,650 384166 384188 3B.2:0 384237 38,254 38.276 38,298 38.320 38.342

1,700 A0.3B7 384409 38,431 3B.453 38,475 38.497 38,519 38.341 38,353
1,710 38,607 38,629 38.631 35.673 38,695 3B,T17 38,739 38.7&1 3B.783
1,720 38,827 38.8649 38.871 384893 3§.91% 38.937 T38,95% 38,981 39.003
Iy730 39,066 39,0588 39,090 39,112 39,136 39.136 39,178 39.200 39.222
1740 394266 394288  39.310 394331 394353 39.375 39,397 39.419  3%.441

1,750 39,485 39,507 39,429 29.350 39.572 39.5%4 39,5616 39,638 39.660
14760 39,703 39,725 39.747 39.763 39,791 39.813 39,835 39.856 39,878
14770 29,522 39,944 39.9563 39,987 404009 40.031  40.053  40.075 40,056
1,780 S0.140 40401562 404183 4047205 40,227 40.26% 40,271 40G.292 604314
14750 40358 404379 50.401 40423 40.445 40.4656 40.488 40.510 40,532

12800 504575 404597 40.819 40640 404562 40.68% 40,705 40.T27 40749
1.210 40732 404814 40.836 402857 40,879 40,901 40,922 40.944 40,966
1820 51,007 41.03%  A1.0%2 41,074 41,096 41.117 &41.139 41.161 41.182
1,830 4 a225 41,247 434269 41e290 414312 41.336 41,355 &1.377 51,398
1.840 Alatdd 414063 41,483 414506 414928 41.550 41,571 41.593 4l.614

is850 41.657 414677 41,701 4le?22 A41.764 41.765 41,787 41.BO8 41,830
1,859 414873 41,895 41,916 41,938 41,959 41,981 42,002 42.024 42.045
1,879 42088 424110 42,131 424153 42,4074 A2.1%6 42,217 AZ.239  42.260
118830 420303 AZ2.383 424386 LZTET  H2.389 42410 42,632 42,453 424479
14890 42,518 A£7.%939 42,360 42,582 42,503 424623 L42.646 4Z2.668 42.689

1+900 4le132 &2.753  42.T75 62,796 42.817 42,839 42,860 42.882 42.903
13210 A2.FR6 82,957 42,969 43,010 43,031 63,053 43,074 43.095 434117
1,920 434139 434187 43.202 4342223 434245 434266 43,287 434309 434330
1,930 434373 434394 43,4815 43,436 43,458 43,479 43,900 434522 43.583
1540 42,985 43,607 43,528 43,649 43,671 43,692 43,713 43.73h 43,755

1,950 43,798 43,819 43,841 43.862 43883 43.906 43.925 43.947 43,968
1960 44,010 444031 444053 44eDT4& 464095 SGellh 46,137 56,159 84,180
14970 4,222 64,2543 G4.26% 44,286 64,307 44,328 44,349 54,370 446,393
149890 AHa838 684,433 Ak ATE L4.497 44,518 4440539 44,580 444582 444603
1990 A4, 645 G4.666 444087 G4 TO0B H4,TZY  446.750 44,771 44.793  44,B14

240G 44,856 G877 A4,898 54,719 G6,940 44.961 44,982 4£5.003 45.024
22018 45,066 05,087 45,108 554129 #34130 454171 454192 55.213 45.234
24028 454276 43,297 45,318  45,33F 45,360 45,381 43,402 45.423  45.444
24030 43,586 434307 45.528  45.%86F 4£5,570 45,591 45,517 45,433 45,634
25040 45,695 5,716 43,737 45.758 45,779 45.800 £5.521 454842 45,883

24030 654906 85,925 45,946 45.967 49.988  46.009 46,030 46.051  £6.071
25050 £6et13 854134 4864155 46176 464196 464217 464238 404259 464280
2,070 LHe22]l A5.342 454363 L6.384  4H 608 454423 Lb.4K6  G6.46T 45,455
EEEY 46a32% 464530 AB.5T1 464591 4648172 464633 45,654 456.6T4 LB.695
24030 H64 737 462757 4564778 464799 464819 460840 46,858) £46.8B1  £48.902

DEE F & 1 Z 3 4 5 % T 8
* CONVERTED FROM DEGREES C(IPTS 19681%.
27

g

324580
33,208
33,035
33 .664
334691

344117
i a 34y
344570
34.7%
35.021

35.248
ESTLYSH
354696
35.%20

36144

364367
364550
364813
374036
374298

374489
37.702
37923
3B.lhs
384364

38,585
384805
3%.024
39,244
3Fab63

39 .682
334900
40,118
40336
Le553

40.770
K0 987
&1.204
414420
414636

41a831
4240867
4Z .82
424596
az2.710

423240
43138
434351
434564
43,717

43,989
44,281
44413
45,624
b4 B35

454045
454255
435 e b5
494675
454884

46.0G92
464300
56,508
46,718

454323

10

33.003
334231
334459
33,686
33.913

344140
34.366
344593
34.BL8
35.044

35.269
30,494
354718
35542
3641568

38.3%0
304643
364836
37058
37.280

374502
37724
37945
384168
384387

38,607
38.827
39.046
394266
394455

3%.703
39,922
heisg
4G.258
4G3T5

40 . 792
41.009
4le22%
4L edb2
4LaH87

4148373
424088
42303
H24218
42732

H2.986
43159
43373
W3.585
43798

544010
444222
fds o 5434
Ao 645
ah 4 858

45,066
494276
452488
454693
458304

4be 113
4He321
464529
4oaT3T
45 8 B4

i0

REFERENCE JUNCTION AT 32 DEGREES F.

DEG F



TEMPERATURES [N

DEG F

25100
29110
2+120
24130
21140

22150
22360
23170
24180
24190

23200
24210
25220
22230
23240

22250
23260
25270
2+EBG
22290

24300
24310
29320
2330
2340

22350
25360
24370
221380
21350

24400
22410
ZabZ0
23430
25440

24450
Z2hB0
29470
25480
29490

2500

DEG F

0 2 3
* CONVERTED FROM DEGREES CUIPTS 19681,

0

45,944
67,150
474355
474562
47,767

41.972
48.177
48,381
45a584
GEaTET

48,990
49,152
49.3%4%
29,995
49,798

43,994
50,196
50,395
30.59%
504792

T 50,390

51.187
51,384
31,980
51,778

514971
524165
524360

544845

DEGREES

N

47,583
47,758

&7 .991
H8.1%7
48 bl
484505
£8.308

49,010
49,212
LR
494510
49,8160

G0.016
504,216
SCas15
F0eals
SOedi2

51.06%
Si.z07
514503
534599
EN A

51 .590
SZe188
924379
SZ.573
52766

52,959
53.14%1
53.343
EERE-EL
T3.725

23.%16
S4ai06
54,296
hoaags
54,673

TYPE K THEAMOCOUPLES

Fo¥ REFERENCE JUNCTION AT 32 DEGREES F.
2 3 & 3 ] 7 a ¥ 10 DEG F

THERMOELECTRIC VOLTAGE TN ARSOLLTE MILLIVOLYTS

46,985 47,006 57,026 4T.067 47,068 &47.088 AT 107 47.130  &T.1%0 Fy100
ATL 1L 70212 574233 474283 47,2%4 67,295 4T.31% 474335 47.35% 22110
ETe398  GT.518  LT,439 47.559 47,4805 47,300 z GTeB42 47,942 24120
GT0603 47,626 474844 47,665 47,885 47,706 4T7.726 47,747 47,767 22120
ATeB0%  &T.829 47,849 47,870 47.89C 47911 47.931  47.952 47972 2ylag

48,013 43,034 48,050 62,075 48,095 ad.lle 434155 48,177 2,153
48,228 HBL23R 42,238 48,279 43,290 48.32 H5a360 43.35) 43,381
GH.422 48,852 42,482 48,483 43,503 48.523 495,544 43,564 &8,
48,525 48,685 A0,566 484686 43,706 48.727 48.7a? 434767 sd.
48,828 48,848 484867 48.H8Y  L8.907 L5.929 AB.950 48,970 484990

49,031 45enS1 49,071 49,091 49,111 4¥.132 49,152 49.172 49,192
G9.233 450253 23,273 49,233 49,313 &%,333 49,356 49,374 49,3%6
492436 AT 0055 49,4746 494495 5 4%.535 49,33%% 43,373 &9,

G355 474655 49,075 830695 4¥,.FLE 4Y.T36 40.736 45.0Ta  4%.798
9,836 #9856 494876 494895 49,916 4Y.934 49,956 69,975 49.996

SG4036 206056 90076 50,096 50,116 50,136

504156 50.17T6 350,194
5G4236 50,296 30,278 50,296 50,315 50.235

355 50.375 504

G0.433 509475 50.494 S0.314 30,334 50.5%4 $0.37% 50 4
50.633 504673 S0.693 504733 50,7352 304772 Hg.792
50.932 304871 504891 50930 904950 3G.270 H0.990
51,029 514049 51,089 53,088 Sie328  3lalsi 5lai67 31,187 24300
51.226 51,284 Dl.285 Sle325 514345 51,364 31,334 29350
Sle423  Sia.443 51,682 51a52L 510551 514550 S51.580 2.320
F1e619  SEa539 It.678 SELTLT 314736 S1l.738 31.776 22330

31.81%  51.834 31873 51,893 91.912 H1l.937  51.951 51,971 PR

52.210 52.p2%9 524068 52.%27 2335
52,204 5Z2.77& 2253 52.321 2s350G
22,393 2657 SA.51% 22370
52092 G2 wb50 S, 700 22380
22.785 52+¢824 92.343 524901 23390
52.978 33.016 33.036 F3.1k3 2rd00
33,170 93.209 53.224 EEREI Zyelp
53,3532 53,400 53.419 EERL LY ZeR 20
534553 534592 53.511 53,687 2pi30
53¢ Thy 53.782 53,401 53.5878 PR L]
53935 534954 53,973 54,011 S4.0489 054008 544487 21430
244125 S4.148 35,163 54,2561 DGa23%  BLL2F3 54,277

SL.31L5 0 54,3534 56,351 Ghe&2F GL,HAT H4 066

344906 544523 54,580 She818 34,537 34,65

GdebFh S5LWTLZ BL.T3L 34,750 S4,759 $6,.,807  36.826  S4.849

4 5 & T 5 Kl e DEG F

28



TEMPERATURES IN

DEG F

-4
~30
-20
-1

ig
A
35
&9

50

300
310
326G
330G
340

350

390

4800
414G
520
430
&40

450
440
470
%80
490

500
510
220
330
F40

550
Sa0
570
580
590

DEG

F

Q

~0x230

~0ael88
~5.165
~0aibl
~0.118
“D 4089
~0.089
~0,063
~G.03%
-6.006
04024

02054
0L,C56
Gl.1k8
0e150
G lda

D.218
0253
0289
De326
De363

0+400
Qak39
Ta478
04517
0.557

D998
G.539
Deb81
0.723
D. 7864

0.+ 809
0.852
0,837
Cah1
4988

1.03232
1,077
l.324
1,170
T.217

1,285
1,313
1.261
14409
1.458

l.208
1,587
1,607
14657
1. 708

1,758
1,810
1e861
1a913
1.964

E.0G17
2.089
-2.122
24175
24228

2.282
2,333
2.389
Zath3
2.698

o

TYPE R THERMOCOUPLES
DEGREES fa¥ REFERENCE JUNCTION AT 32 DEGREES Fe
1 2 3 4 3 & T 8 9 10 DEG F

THERMOELECTRIC VOLTAGE IH ABSOLUTE MILLIVOLTS

~0=212 ~0.:214  ~0,216 04218 ~0.220 =0.222 ~04+226 ~0.226 -5g
“0e190 =0.192 Q4194 ~C.197 ~Gal99 ~G,201 ~04203 ~0u205 «0.207 ~0.210 -4
TOe1l67 =038 w0172 =0e1TE wD.1TE ~U.179 —0.18I —0.183 0,185 —0a188 -30
m0e142  ~0,145  ~G,I46 ~0.150 ~0,153 ~0.155 ~0.158 -0.160 ~0«l62 ~0.l65 ~20
~0e118 =04121  ~0.123 ~00126 ~0.s128 «0e131 ~0.133 ~0:136 ~G.138 ~Q.l&l -1
m0e0%2 (4095 ~0.097 -0C.100  -G.l103 ~Gel05 0,108 -Celi0 =0.113 =0a.llé &
~0.087  -0.084 ~0,082 04079 -0.076 -0.073 -0.071 -0.068 =—0.065 ~0.062 1]
mGaUEL =04057  ~0.554  ~0.051 ~0.049 ~5.046 ~0a043  ~0,040 ~0+037 -8.,025 19
=9e032  ~04029 —04026 ~04023 0020 ~0,017 =0,015 =0.012 =-0.609 ~0a006 20
=02003 Fa000 D+003 De008 L0069 G.012 0,015 G+018 D.021 04024 30
Ge027 04030 Ge033 0.036 04039 0,042 0.04%  0.048 02051 0,054 49
Ca087 04060 Ge064  0.087 0.079 0.073 0,076  0.,07% 04082  0.086 59
02039 0.092 D098 C.0%8 0.101 Calps G108 0,111 Galls Da118 60
Q4121 0124 0,127  0.131  0.134 Cal3T Q4381 Dalkh Qa147T 04150 70
0154 ge157 Delbl D+164 G167 0.171 V4174 De177 Qeidii G184 B8O
G.188 0.1921 0194 0+198 D201 QUe2p8 0420668 0.212 Da.215 0e218 So
De222 0e225 D229 Cap32 Tui36 Ga239 Gs203 De246 Ga250 04253 100
0e257 0e283 D264 G268 0271 G.275 G278 Ge282 CedBe 9.289 1i0
0.293 0+296 D«300 D304 04307 0,311 Ta315 G+338 D322 0+326 120
0«329 $4333 Ga337 D340 0.384 0.348 04351 D+3568 0.359 0+363 130
Ce366 de370 G374 G378 Ca381 D385 G389 Ge393 $a397 0+40Q 140
Gets04 0408 Debll2 G416 De19 Cah23 CatZ7 Qa431 G435 0539 150
0. 643 046 Get50 Dea54 0,458 Cat62 Jeb6h 0a47G Q=&Th G478 180
TutB2 [ePRY-2-2 Gui89 04453 Ces97 0«50l D45G5 De50Y% De513 Q317 17g
Ge521 94525 D4529 G533 T«537 D541 D545 F-13 Gab53 $.557 180
D561 D365 0+56% 0573 Ded77 UeB81 J.588 Cu590 GeB94 J.598 190
Deb02 (2608 GablD Deblis G618 0,622  8.5627  0.631 0e635  0.5639 200
02643 G.657 0.651 D856 0660 D.664 0.668 0,572 0.676  0.681 210
0+685 G.089 De693 Ca&9Y 04702 2706 0.710 0e718 Q.79 Ga 723 220
G727 0.731 Ge 730 D.76G 0+744 Q748 0.753 04757 0.761 [ e Y] 23¢
e 770 0.774 G778 0.783 0787 0,791 G796  Ce500 0804 Gl80% 244
0.813 24817 D822 GeB26 S.830 L.835% 0.839 [%:223 Gelag 9,852 250
G.B57 861 Ge 866 DaB70 D.8T5 0.87%  0.883  0.888 D.892 0.897 260
24501 0.99% 8510 Gs9%4 0,929  ©,923  G.928 Ga932 0a937 (e94l 276
04940 G959 e 9538 Ge959 0.364% 0,968 0.973 0977 D982 0.986 280
04993 1+995 l+000 LeQ04% T.009 l.013 1.018 1e022 1.027 1032 2590
1036 .04l 1343 10850 1,054 1,059 1,064 1,068 1«73 1.077 300
1+082 1.087 1a091 le0%a 1el03 ‘1elpns lelio Takls Ialle lalle 3lg
1.128 1133 3a138 le162 1.157 1.152 1156  1.161 1.166 1.7 320
14175 1,180 TelB% le189 1184 l.igw 1.203 1s208 14213 1.217 330
1a227 1227 1232 la236 1.241 L.246 14251 1,255 1.260 1.25% 340
14270 La2Th 1279 le284 1,289 ta294 1.298 14303 le308 la313 320
14318 1.322 1e327 le332 L4337 L.542 Te34s 14351 1.355 la361 380
l.366 1.371 14375 143BC L.385 le390C 1395 1e400Q 1405 1509 370
Letls 1.419 1s424 12429 ta434 1a839 1,444 latih$ la453 1.458 380
163 1+468 lat73 Late 78 1483 La4B8 1,493 1498 1+503 1.508 3s¢
1.512 14517 1522 1e527 14532 1,537 1.542 1,547 14552 1,557 40G
1.562 14567 la372 1.577 1.582 1,587 1.592 14597 1+602 148607 410
14612 1617 le622 Le&27 14632 1,637 14642 l.647 1.652 1.6587 420
1a662 less? 1672 1.677 1.582 1.687 1.692 14698 1.7G3 1.708 430
le713 1,718 1.723 l.728 1.733 1.738 1a743 1,748 1.753 Le758 440
Te764 1.76% 174 1779 1.784 L.78Y Le 794 1,799 1.804 1810 450
1815 1,820 1,425 1,830 1835 1.B4G 1e845 1.851 1.856 teBlel 460
1.866 i.871 lu876 la882 L.887 l.8%92 1.897 1.%02 1907 14913 476
1.918 L.923 14928 1.933 10938 1,944 1.949 1.956 1959 lad64 48¢
1.970 14975 1.980 14985 L1:991  1.996 2,001 2,004 2,011 2,017 %0
2a22 24027 Za0332 24038 Z2e043 Zal48 2.953 2a059 2.064 2.06% 500
Ze T4 2080 2085 24090 2095 2.101 Z.1086 Z2a11l 24117 2.122 510
2ei27 24132 Ze138 24143 2.1a8 Zelb4 24159 2el64 2.17g 24175 520
24180 24186 24192 2a1%¢6 Z2a201 24207 24212 2ozl 2eR23 24228 530
24233 24239 ZaZ4h4 22249 2+253 2,260 24266 2.27% 24276 2,282 540
22287 2297 24295 20303 2+3208 2314 2.319 2+325 2+330 Ze338 550
Ze361 24346 24351 24357 2a362 2,368 2.373 24378 Z+384 2,389 135}
Fe395 24400 24405 Zebll 2abls 24022 24427 2433 2eh38 2elh3 576G
Zatety 2454 24460 2a8b5 24571 2476 2.481 ZehB7 Zat52 2e496 389
24503 24509 2,514 24520 24525  2,%351 22536 24541 Z2.B4T 2,552 590

3 & 3 6 T § 9 10 DEG F

] 3 2
* CONVERTED FHROM DEGREIES CUIPTS 19468).




TEMPE

DEG F

14800
14810
1820
1330
1859

1,850
1,860
14870
1,880
148590

15900
149310
14520
1s930
194G

14950
12960
1,370
1980
1950

2000
25010
24020
25030
2 GhD

2,050
25060
25070
21080
24090

24100
Zs110
24120
24130
Zrla0

25150
Z23160
2s1t0
2180
22190

21200
22210
24220
24230
25240

29250
29260
24270

24280,

25290

21300
2310
29320
2,330
25340

25330
21360
21370
212380
24390

24800

DEG F

TYPE R THERMOGOUPLES

RATURES IN DEGREES Fat

I 1 2 3 & 5 &

THERMOFLECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

104269 10.276 104283 104893 10.298 10303 10.213
10342 104349 10357 Ce364 102371 10.379  1C.386
T9.,41% 10,422 10.430 104437 104448 10,452 10,459
10,488 10.6%6 10,503 10.51F 104518 i0.523 10,233
10,562 10.569 194577 104585 104591  10.3%9%  10.606

10,636 104642 10,630 10,658 10,665 1G.672 10.980
10.T09 104717 10724 104731 104739 10706 10,7534
10,783 104791 10.798 I0.805 10.813  10.820  10.d8738
164857 1C.845 10.872 10,879 10.887 10.894 10,902
10,931 10,939 10,9456 10,954 10.%51 10,748 10,976

3114006 114013 114021 11,028 114935 1l.043  11.050
11.080 :1.088 11,095 11,102 1l.110C :1.117  1l.l2s
116155 11,162 11.170 L4177 11.184 11,1972 13.199
11.22% 11.237 11,244 11,252 11.25%9 11.267 13.274
$1a304 114312 11.319 14327 11.3346 1I.382 114349

124379 114387 11,394 11,402 11.409% 11.417 11,424
11.456  11les62 11,469 ILu47TF 11.4686 11.492 11,599
11,529 11.537 11,5464 11,552 11.559 11,567 11.574
11,605 114612 11.620 11627 114635 11.642 11.5%0
11,630 11.688 1.695 11,703 11710 11.718 11,723

11,756 11.763 114771 11,778 1i.786 11,793 1l.3gl
11.831  11.839 11.846 1,894 11861 13.869 11.877
11,907 11.934 13.922 11,930 11.937 11,945 11.%352
11983 I11.990 11.998 12.005 12.013 12.021 12.928
12,059 12.066 12.074  12.08% 12,089 12,007 12.104

124135 12,142 12.19%0 124157 124165 12,173 11,180
12211 124218 12.226 12.234 12,241 12.249 12,297
12,287 124295 1Z2.302 124310 12.318 312.325 12.332
12,363 12,271 12,379 312,386 12.394 12,402 12.40°%
12,440 124447 I2.455 12,863 12.470 12.478 12,486

12,516 124526 12,532 12,539 124547 12.555 12,362
12,593 12.600 12,608 12,616 12.623 12.631 12,639
12.669 12,677 12.685 124693 124700 12.703 12.716
12,746 124796 12,762 124769 124777 12.78%  12.792
12,823 1248231 12.838 124846 12.85& 12.882 12.869

12,900 12.908 12,915 12,923 12.931 12,933 12,946
12.977 12,985 12.992 13.000 13.008 13.016 13,023
13.0%4 13,087 13.06% 13.077 13.085 13,093 13.100
12,131 E3.139 13,147 134154 13,162 13,170 13,178
13,208 13w216 13.226 134232 13.239 13.247 13,255

13,286 13,293 13,301 13.30% 132317 13.324 13,332
13,363 134371 L13.37% 13.386 13,394 13.402 13,409
13,4480 13,4648 13,458 13,464 134471 13.479 13,487
13,518 13,526 13.533 13.541 1345489 13.557 13,564
13.595 13,603 134611 134619 13,627 13.5634 13,642

13,673 13.681 13,689 13,696 13,744 13,712 13,720
13,751 13.7%9 13.766 13,774 13.782 13,790 13,797
13.828 13,836 13.844 13,852 33.860 13.867 13,875
(134506 T3a9iA 13,922 134930 134937 13.94% 13,933
134584 13,992 14,000 144007 16.015% 14.823 14,031

14,062 16.070 14,078 144085 14,093 16.101 14,109

14,160 144143 14,155 144163 14,171 146.179 14,187,

14,218 144228 14,223 146241 14,249 14.2%7 14,265
14,296 14.3048 34e311  L4¢31% 164327 14335 14,343
16,374 14,352 14.289 14,397 144403 14,813 L4 .462]

14,452 laoaH0 14,468 156,679 4,483 14,491 14,499
14,530 14338 14,546 14,556 14.561 14,369 14.377
15,608 14,616 144626 14,032  laebal L4847 16,653
16,686 164694 14702 14710 1aa718 14.726 14733
14,765 14,772 14.700 145788 14,796 14,804 14,832

16,843 144851 14.8%9 14,866 14.874 14,882 14.890

5

e
o

o 3 2 3
* CONVERTED FROM DEGREES CLIPTS 1968«

az

REFERENCE

7

104320
104393
10486
10.340
10.613

10.687
10.761
19.839
19.909
1c.983

11.0%58
11.132
11.207
11.282
11.3%7

11l.432
11.507
11.582
1148657
11,733

1la8¢8
11.384
11.960
124336
12.112

1Z.188
Pda2b4
124340
12417
12.493

12.570
124646
12.723
12.800
12,877

124994
13.031
3a13
12,185
13.263

13e340
i3.417
134495
1%.572
13,650

13.727
13.805%
12.8482
13,951
14,039

Th,1l8
14,394
14,272
14,330
14,429

14,507
144588
16,6632
iGe761
it.8ly

14.898

a

L0#327
10400
10e674
10.547
10621

104695
10.7865
10842
1G.917
10,921

11+065
1le2ag
1l.214
11.289
112364

114439
Lla5is
1}e590
1La663
11740

114816
1t.892
1i.%68
1204632
1221179

124156
124272
12,348
124426
124501

124877
124654
12.73%
12.808
12.885

12962
134839
i3.116
134193
13270

134348
134423
13.502
13.580
134658

134735
13.813
13.891
13.968
15e Qb

i4e12h
14202
14a 280
144358
Lbde 36

14514
142593
14671
l4a7869
14,827

l&a906

¢

104335
10.408
104488
104553
105628

10,702
IG.176
10.858
10.92%
10.398

11.073
11.147
114222
114297
1r.37%2

11aa47
1l.522
114597
il.872
11.748

11.826
11.8%9
11a.973
124051
12.127

12.203
12.279
124356
12.432
12.589

12,585
12.662
12.739
12.815
12,892

124969
134046
T2.123
12.200
13.278

134355
134033
134510
124588
124665

13,743
13.821
13,898
13,578
14.054

14,132
144230
16,4288
144366
Lo elhty

15.522
1% 2500
14,879
144757
14,835

144513

1¢

10342
104415
104488
10.562
10.630

304709
10.783
10857
10,931
1l.006

11.080
11155
1l.229
11.304
Fl.379

Lle&54
11.529
11.605
114680
11.758

11.8321
11307
11+983
12,059
12.135

12.211
i2.287
124363
12450
12.51¢

12.5%93
12.466%
L2746
12.823
124500

L2977
13.0%4
13.131
13.708
1342386

134363
13440
i3.518
13595
13.673

13,753
13.828
13.906
13984
144062

14,150
144218
14296
Lo 374
14452

i%a530
144608
144688
144765
14883

14921

19

JUNCTLION AT 22 DEGREES .

DEG F

1800
1,810
1820
1,830
12840

14850
1:860
1,870
14880
1,890

1900
HETRE]
14920
1930
1340

11956
1350
1,970
1980
1,990

24000
29010
24520
21030
25040

24050
24060
24070
2080
2090

24100
25110
20120
22130
Zsl4g

22150
21360
24170
21180
22150

2200
22210
21220
2430
29240

24250
2280
24270
2280
29250

25300
24310
24320
25330
21340

22350

T 2,380

2370
2,389
24390

2400

BEG F



TYPE R THERMOCOUFILES

TEMPERATURES IN DEGREES Fa® REFERENCE JUNCTION AT 32 DEGREES F.
DEG F Q 1 2 3 4 5 & 7 8 9 19 DEG F
THERMOELECTRIC VOLTAGE IN ABSCLUTE MILLIVOLTS

14200 6.143 Ga 169 62155 b.162 64168 6175 £.181 6.188 G194 62201 64207 1s290
1s210 &3 207 64213 62220 $a2226 Ge233 64239 6,246 6,252 6.25% 64265 é.272 1i21g
12220 £.272 5,278 64285 54291 66297 64304 6.310 © 64317 64323 ta330 64338 1s220
1+230 5+336 $+343 64349 5356 Ge362 6369 6,373 64382 64388 64395 640l 1:230
14246 £,401 £.508 Geblh 54421 Geh27 5,434 Goll ) babhT Be45d PR TN Habbd 14240

1+250 by kb5 64473 Gak79 b4485 bal9Z 6499 6,505 64517 [TE-34.] 6+525 6.532 10256
14260 6532 G+538 65345 b45351 64558 ba564 64571 6.577 H4584 60590 61597 13260
12270 64597 5.603 &s810 Sab16 6623 6630 taH36 Heb43 Ee£49 62656 Geb62 1:270
12280 6662 6669 6475 64682 64689 54695 &.702 f.T08 5+715 6.721 Ha728 14280
122906 6.728 £4735 &.761 62748 6eT54 6.761 6.767 6uTT4 GeT81 GeTBT G795 1,290

1,300 6. 794 64800 64807 64814 54820 He827 $.833 64840 LTS -LY4 6,853 6,860 1a300
1s310 6,860 6,866 6,873 64880 baB86 64893 6.899 £.506 64913 6919 69286 1330

1,320 6,926 62932 54939 G946 G552 54559 6,966 6s972 5979 60985 H.992 1:320
1,330 6.992 64999 T«305 TeqlZ Te019 T.025 T.032 T.039 Tagas Te082 14059 1320
1s340 74059 T«068 T«Q72 Ta078 T«085 F+0%2 T.098 Tel03 Tell2 Tedls 7325 1pd40

135G Te125 Te132 T+138 Talh5 Tel52 T+158 Telbs Ta172 Ta378 T+185 Tel92 1350
14360 T.i92 74198 Te203 Ta2ld Te218 Ta225 7232 T+239 Ta245 Te252 289 11360
1370 TFal5% T+265 Te272 Ta279 Ta285 Te292 T«299 1308 Te332 Ta3l9 T+326 1370
3380 Te326 Te332 Tad39 Te34s 74352 Ta359 74366 Te373 T+379 Tu388 T+393 1s38¢
11390 TL393 T+399 Teh06 Ted13 Teh20 Tats2é Toh33 Teith( Teta? To453 Tehéd 123%0

1,400 Toh60 Ted67 TebTh T+ 4BO Ta487T Teb94 T.500 To8507 74514 Tu521 TaB27 12400
13410 Fe527 Te534 Ta541 Te548 74558 TeB61 T.568 T+575 ?.582 7.588 1595 1410
1+420 74595 72602 T+609 Teb15 Teb22 Tub29 Teb36 Tob42 Tod4h9 Ts+656 Teb63 is42g
1s830 Tab63 T+670 To6T6 Te683 Te650 T 697 7703 Te710 TT17 TaT24 T»731 irs3c
1440 147321 Ta737 TeThh Te781 T758 Fa765 7771 TeT78 T«785 TaT92 FaT9Y Ish4Q

12650 Ta 759 T+805 Te812 TeB1% Ta8286 Ta833 T840 TeBab 72853 T+ 860 72887 1450
13460 Te867 iy 1.880 TeBB7 Ta894 7901 T.908 74915 Te921 T+928 T.935 1phé0
1470 Te¥35 Tal42 T«249 T+958 Te963 7969 T918 Te583 Ta9%0 T997 Ba004A 1470
1,480 Ba004 84010 84017 Ba024 Be031 8.038 8.045% 8.052 Ba858 8. 065 8.072 1480
1,490 8.072 F.079 2.086 84093 8.3100 B.10T 8.113 8120 8127 24134 8a141 Ir490

1.500 S8al41 Bai48 B4155 4162 841658 8.175 B.182 8,189 Bal96 84203 84210 14500
11530 B.210 B8.217 Ba22h Ba231% 5237 BelZan G,.251 8.258 842565 B.272 8.279 1,510
13520 8,279 B.286 B8.293 84360 B£306 8313 8,320 8.327 84334 84341 3348 La520
1530 B.348 84355 Ba.362 8,359 B.376 8.383 8.399 8.397 Bas03 Betl0 Ba4l7 1539
1540 B.417 84626 Bab3L E,438 Bahab Bo.ak2 B.059 B 466 BakT3 8+ %80 Bah8T 12340

1550 Be%87 Beb 34 84501 &.508 84515 522 8,529 8.535 Bu542 Be 549 8.556 1550
1580 B.556 Ba563 8570 BaBTT 84584 Be59] 8.598 84605 Beb32 Sebi® Ba626 1¢550
11570 8,626 8,433 8,640 8647 8uab54 8.661 8,668 Bu&TSH Be5a2 5.689 B.696 1570
11580 8,698 8.703 8.710 BaTEY Ba¥24 8.731 8.7138 B.T45 G782 8.759 84764 14580
1590 8,766 B 773 8e780 Ba 787 82794 8.801 B.808 B.815% G822 &.829 Be836 1520

1600 8,836 &.543 8,850 8,857 Be864 84871 3,878 8,885 8,892 8.89%¢ B.5C7 k600
1610 8,907 8.9%4 B.921 BeH28:  B.935 B F47 2,949 3,954 Ba963 84970 Be9TT 1s610
ls620 B.977 B.984 8.59]1 B+598 9.005% $.012 S.019 9.026 9,033 9aQig Fu048 1sb2¢
14630 F.048 S 055 Fe067 24069 FeTh G083 %050 9097 Fe104  9.311 Gell 1530
1r640 Fe1l1lB Fal25 Fel32 Ga14¢ Faia7? Felbh 92161 ¥.168 Pa178 P h82 9. 189 1640

14650 F.18% 9156 9,202 Fs210 G218 Fa225 Fe232 9239 9e246 9253 260 12650
136560 G260 Fe287 G274 G4282 G289 Fu296 Fadg3 24310 Ge317 Fa324 Fud3i 1660
12670 $.331 Fa338 Qw6 G353 F4360 Fa367 9.374 P.381 S.388 G395 F2h03 1s670
1,680 S,.403 94410 FehlT ELLYLY Fedh31 Fe438 YY) Pe453 Fa 60 Gahd7 FahTh 14880
1+6%0 Qe &TH Fed4BL P+488 D658 9.5¢3 9510 92517 G524 F.531 F.538 D546 12690

1x700 ST Fu553 9560 Y2567 G578 F.581 F.589 G396 Y603 94610 9617 12700
1,710 FebLT Gab2h Ge632 Fe639 2646 Fe553 Y2660 Feb68 9675 9.682 G689 1730
1720 G589 9696 9704 PeT11 9.718 9.F25 %.732 FuTHG FuTHT  9.T54 G781 1s720
1+730 9,763 b yd 1 $aTT6 9783 Y790 V4797 T B4 9.812 FeB1% 9,826 Fo833 19730
1740 9.833 94840 GaB4E FeB%5 9.862 F.869 Fu877 Sa884 F. 891 9.898 2,906 katay

14750 F.906 Ga513 9.920 Qo927 Fe934 Ga9h2 P49 2,956 Vo963 9.971 . 978 Ea 7RO
I+760 9.978 94985 2¢992 104000 I0400T 104014 10,021 10,829 10036 104043 10,050 Ia't60
Ll 104050 10,058 10.065 10,072 3104079 10.0B7 10,094 10,101 10109 10.116 10.i23 L7702
I2780 10.122 10,130 104138 104145 10.1%2 10,159 304167 10.174 10.181 10.18% 1p.196 1:78¢
Es790 104196  10.203 30,210 10.218 104225 104232 104240 10,247 10,254 IG+262 10.289 1750

1:800 104269 104276 '10.Z83 104291 16,298 10,205 10.313 104320 30e327 10.3R5%  10.342 Iv880

DEG ¥ a 1 2 3 & 5 & T 8 k4 i0 DEG £
* CONVERTED FROM DEGREES CIlIPTS 1968).
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TYPE § THERMOCOUPLES

TEMPERATURES [N DEGREES Fe® REFERENCE JUNCTIOM AT 32 DEGREES Fe
DEG F o 1 z 3 % 5 & 7 8 9 10 DEG F

THERMOELECTRIC YOLTAGE IN ABSOLUTE MILLIVOLTS

500 2a%B3 Za471 Zaa81 2a486 24591 2496 2,801 24508 2512 L4317 &0g
510 24217 Za522 Za032 22237 Ze242 24548 24553 2+558 2a25673 2568 510
620 243638 24373 Z+584 Za589 24094 24599 204 24509 2.019 2620 520
530 Za 20 2.62% 2.530 ZaH30 2abag Zebitl 2651 I.56560 Ze561 2866 22072 530
640 ZebT2 2877 Zy582 Zeaad 24692 2,597 2,703 2708 24713 z.718 2,723 a4
&350 24723 24123 24734 Ze739 Zalbs 24749 Z.755 24760 ZaT6D 277G 24775 650
460 24773 2e73] 247786 2731 20796 2+801 2,837 L8112 24817 2,822 2.828 L60
570 2.8238 2uB33 24538 Pedud 24848 Ze854 Z.864 £.36% 2875 288G &7
450 2.880 2583 Ze890 24893 24301 2906 Z2.918 Zeg22 2.927% 2.932 &8¢
&%0 2,932 24337 24343 Za948 24953 Z+338 Z+969 Ze870 2.97% 2985 690
700 26985 ZaGS0 2995 3000 3.006 34013 2.016 3.022 3.027 34037 T00¢
110 3037 34043 34058 34053 F.058 T.054 3,069 34074 3080 3408 7L
70 3.090 BaGEs 3,301 + 106 Jeilkl 2,117 3,122 3.127 3.132 Helb3 T25
730 3143 3.148 34154 3.189 3164 3169 Fal75 3180 3a183% Felbo T30
740 3.196 3221 32207 Fe212 34217 34223 2a228 3e233 34238 3.24% 740
150 ERwAL) Fa254 3.280 34265 1270 34276 34251 3.286 2.292 Za297 34302 750
760 3,302 34308 34312 3.318 Ta324 3.329 Fa340 33485 3350 34356 760
T Ta356 3361 1356 3.372 34377 Za382 5 3a393 34398 FebQs 34009 770
780 34009 EFE R 3a420 34425 38530 EFEE.) EST Fedk? 36432 3a557 3ab63 T80
790 344563 Fa068 3.573 3a079 EXLT:N Ba439 R 3500 34506 3a311 3e516 790
800 2.516 30522 3.527 Fe5H32 34238 3043 34349 B.054 3559 3585 3.3 280G
§in 3.570 3.573% 34581 3586 34592 3597 3,602 3.608 3e5613 3019 Febh24 -]
820 3ebZh G527 34623 2e840 EXLLY 2651 3656 3.662 34067 32672 3.678 B20
830 3.678 Te583 3589 32654 34699 24705 2.710 34718 3,721 F.726 3e732 B30
g&0 3,732 BL737 ERRLY 3.748 3.75& 3,759 3,764 3,770 34775 3.78]1 3.785 Bho
as0 3.786 Fe?%L 2797 3.802 24808 3.813 2.819 3,824 34829 3833 3845 850
850 2. 840 3eBhb 3.85] 3.857 34562 3867 3.873 3.878 3884 3,489 3.8%5 860
a1c 34895 34300 32908 3?1l 34916 3.522 3.927 3.933 3,538 39564 3.949 870
D) 3.%49 3.595% 3,950 34565 3,971 3976 3.982 3.987 34593 3.998 4o 004 B&0
890 42004 48109 ba15 4eD20 4025 4.03%1 4038 5e042 5e067 44053 GaB8 5%0
00 44058 Gelbl La089 4e075 44080 44086 44091 4098 e lGE 4a107 hall3 960
giQ 4all GallB 4al2d GalZ9 4el35 ha140 balll 44153 GelST Galb2 GalG8 Fi0
920 4.168 L1723 4179 hel 84 5190 4al93 4.201 be 2 heZl2 Lell7 44223 FE0
930 4e2273 La228 GaZBs 5423% Ge245 haZ50 4.256 Ga261 44267 5,272 930
240 he 218 La287% 44289 Ge 254 44300C b 305 4,311 4a2i& Ga322 Ly 327 R
350 4,333 44338 44348 44349 44355 #3060 4e371 Ge377 Ga382 wa3 88 950
GHG Gy 3BE 48353 4a399 bl BabiD ba415 GefZa Les 32 hah38 LR ] 960
370 EP L 4etsdS Gakd et Bl 4ah65 4eGTL 54482 a8 Ga493 44095 g7
G960 Lab9d 4w 504 4509 £e515 4e521 44526 4532 44,537 ha3b3 44068 GaD54 g80
EElY 4,954 La3BT EY-LY SaBT0 48576 4,582 44587 44593 hy598 G604 44509 G90
1,000 L H0F Hheb13 LaB20 Lef2& 4ab32 5a637 Gabad Ly bk habhh 44550 4665 L2000
1:010 GeGEE 4eb 70 4a5Te 4eb582 hebBT7 4693 44698 4aT04 G 159 4,713 44721 P2010
IR0 4,721 e TiE 4o T32 HeT3T Be e Ga T4E 4,754 4el80 LN E-¥1 e TTL de¥T6 1020
1,030 by, 776 4o TBZ GaTBE 4. 193 4.799 4aBCH 4810 4,813 Ge821 G827 4,832 L3030
La04fr Ge B32 4838 haB43 44 BLT 44855 4. 860 EXY-1-1:1 4a87L 5877 4883 4. BBE L0405

%, 888 G aBYG LEXY-2a ha 905 42911 4,916 G.922 he327 4e 933 44939 o Ghls 12050
[ 950 4a956 HaFhl ha947 sa872 4.378 o8B Ga989 46995 3.000 1#060

S.000 5,004 32017 5,017  5.023  5.029 54034 5.040 54045 5,081 3.057 1307
5057 G.082 54068 5,074  3.079 5,085 5.G9C  5.0%6  $.102 5.107 5.113 L3086
94113 5,119 4126 B5L130 5,136 4.14} 5.1467  5.153  5.158 3.164 5.18% 15098
54169 3.17% 24181 54186 54197 5,198 2.203 5.209  5.215 5.220 3.226 00
5.226 5,232 54237 54263 S.24% 5.3%54 S.260 5e266 3,271 3.27F 5,283 Ipile
S.283 5.288 5e294 5,300 34305 3,311 5.317  9.222 5.328 5.3%4 5,339 13120
54339 5.345 54351 54356 54362 54368 5,373 5,375 5,385 5.351 5,296 1130
3,396 5,602 5e508  5.413 5e419 He425 5,43 5.636  Geb4d GuhbT  B.a53 1340
15150 Hah53 5465 54470 34676 54487 34487 5.493 5,499 5,506 5,510 LIslSg
15160 S.5L0 5.522  3.527 3,333 5.539 5,544 5,550 5,536 54562 H,.567 13160
13170 5.567 54579 5.5B8% 54550 5+996 5.6G2 S.608 5,813 3.61%  B.82% 1a170
15189 54623 54636 5682 5.5648 5.653 5,655 9,655 B.671 5,076 5,682 13180
15150 5,682 S5.6%4 5,700 5,705 5,711 5,TL7 5.723 5,724 5,734 5,740 13390
15200 5740 5,751 $.7%7 54763 3,769 5.77 5,780  S.786 5,792 5197 Ls200
DEG F 8] H 2 3 4 5 & 7 ] E 0 DEG ¥
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1,380
12390

12640

14650
12560
1s670
1+680
1:590

1,700
1,710
127290
19730
Ia70D

1,756
1:760
1,770
15780
1s7390

1800

DEG F

RATURES [N DEGREES Fa#

Tab3b
7,897
7a158

T.BLY
7880
Tadaz
B8.003
8,065

8.128
g.188
4,250
B.312
B.3T4&

Bali36
8,458
fa260
Sa6273
Ha08%

Ba.748
G.811
3,874
S0 937
9,000

F.063
I8 126
9e130
FulBB
9.217

G,380

Q

1

Gat4d
548032
Sedbl
22919
J5«977

Ee035
G053
64152
86210
ba268

54327
£4386
Gae sl
£e3073
64562

LaB22
Ha681
Sa 740
S.808
64359

Ge%19
64978
Fa038
TaG%8

Teitlt

Ta2l8
Te278
74339
74399
T+460

Ta520
Ta581
Fa842
Ta703
Talbs

TeB23
7886
Tatiel
2009
24071

8.132
8154
Ba.256
2.318
3360

8442
8504
R 1-%4
8,629
5,692

B.754
B.817
8,880
Ba963
94006

Fa069
Falli3
Tel95
FudBG

Fe323

94387

2

THERMOELECTRIC VOLTAGE [N AESOLUTE MILLIVOLTS

S4751
T4B09
Se867
54929
Sa953

Se041
&e099
6e157
5.218
Ba2l4

64333
Ga352
Ge550
5509
G563

6.627
HeHET
baTib
&.808
63635

£.925
G 9BE
TL0ak
Tei0s
Telan

Ta224
Te28%
Ta345
Tet0%
Tetiat

T4528
Ta887
Te6had
7703
Te¥7C

TeB31
TaBY2
Ta954
8a313
8.077

Ha138
5280
G.262
Be320
54386

Sabbl
B8.511
#4973
8.5735
24698

dal6l
Bz
f+885
E.9&9
Fe012

9.076
94139
Fa202
Veibh
329

F4393

3

5. TET
34815
S+873
94931
54985

54047
Gall3
Ga163
50222
54280

54339
6e397
ba456
54515
SeBTH

5a633
6693
Ha752
5e8Li

6eB71

6e¥31
.90
T+050
Ta110
Tel70

Te230
Ta29L
Ta351
Tatll
Tel72

Te333
Te593
Tabb4
Te?i5
TaTH6

4837
74899
T+96G
Ba021
240483

Be143
8a2048
Ba248
84330
Ba3%2

F4579
Be542
Ba 704

B 767
54830
2,893
44956
Ta019

EFLErs
Felhd
94207
D272
EFEEY]

94399

3

4

54763
54821
5,878
52936
5eF94

64052
Galll
54165
54227
4286

Ga345
o403
Seltn2
545321
64580

£e635
65e63%
GeTEE
LuBlT
Ea BT

£4937
£4996
T+U96
Tslib
T+i76

Te236
Te297
Te357
Tesl?
TFet78

Te5339%
Te293
Tebb0
TeT2L
Totnz

TeBa3
Te305
T o260
84028
8,089

B.+131
Ba213
B4275
B+335
B.399

8,06}
B.523
BaG5BS
8.648
8,711

BeTTH
BaB30
B899
Ba.962
F.029%

F2088
Fels2
PeZi3
278
EXELT

P 606

4
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5

T TEY
SeB26
54884
Se902
620480

6.058
&a117
54175
6.233
6e292

6350
5.409
Bat&d
G527
Ha086

Gab4as
G4 T0G
6,764
G822
64883

GBeF43
TL002
.02
TalZZ
T.l82

Te242
T303
Ta3563
T3
Tl Bu

Ta345
T605
Tebbb
T.727
T.TB8

7850
Te9tl
TaG72
H.034
Ha9%

BulS7Y
g.219
#2281
Ba3G3
84495

Befin?
B,629
8592
Gat54
B.717

B.780
B.842
8.+905
He968
031

F.098
EXR 1)
GadZl
EXYa:E
ERR-L%:1

a4l

TYPE S THERMOCOUPLES

&

3714
54832
5.850
3.943
5008

5,054
belz2
6<181
54235
6,298

ba356
Ge415
Sad T
54533
ba552

LPEEDS
54110
G+ 7T
b.82%
5.389

6.968
T003
T.068
7,128
Tels8

Te268
74309
1,359
Tet29
Toh90

TeS5E
Tabl2
Te672
7.733
Te 795

T.856
T.917
Te978
G040
8.101

B.163
8.22%
3,287
8,349
8.411

844673
4,536
8,598
8,640
8,723

4.786
2,849
4,912
B.97%
F.038

Jeinl
Pe164
9,228
F.271
2,355

Fa519

REFERENCE JUNCTIGN AT 32 DEGREES F.

7

54780
54833
5.8%6
S.954
Batiig

£.070
H.128
&e187
He245
©e304

64362
G421
G480
G.539
Ge598

54657
LRSI
6,776
&.835
& 4895

fraF04
TaO14
TWOT4
Talda
T.194

Ta254
Te313
74375
Tat36
Tah98

Ta357
Tebl8
Te79
EEN LY
Ta801

7802
T.%23
Ta985
Ba048
Bal0d

3e169
Be232
Be293
3.35%5
B.417

BatT9
Sa542
S4604
84667
8.72%

B.792
8855
8.918
8.98;
FaDag

94107
F.171
Fe234
Fa298
G361

FalZn

i3

5.786
SuBas
52902
52980
e 518

G576
Gel3k
Hel192
Ge25]
6309

54368
Guk2?
LYET:1]
o345
Beb04

Gebb3
He722
b.782
badul
S.901

B9800
Ta020
T.080
TalaG
74200

Te260
Te321
7.381
Tattdd
Tabo2

TaBE3
Teb2H
T+683
TaThe
74807

T.868
Te929
Te99l
H.082
4.114

44176
8.237
84299
Ga4361
Batz3

8.4856
85404
Gebll
Ben3
8730

34798
G851
8.924
8,987
G350

Falld
94177
F.240
T304
P4368

Fak3l

9

5,792
5,869
54907
94905
$4023

6082
&al40
6x1%8
64257
64315

64374
Gak33
G892
5e531
Gebll

I-1-34
6728
6.738
6aB47
64907

6.%586
T+026
T+088
Talde
T+206

74268
74327
74387
Tolte
T+508

Ta569
To630
Tab%91
ToT52
T+813

TW874
7935
7.997
B.058
8.120

8.i82
Balhs
8,309
B.308
84430

BekG2
Ba354
B.617
8.67%
deT42

34805
8.867
8.930
B.993
F.057

F2120
94183
Y247
Fa31G
9374

Q38

j1y

S.T97
54855
5913
54971
0.0329

54087
Geitl
G204
5+263
Ged2l

G389
& a439
Gak98
52357
bable

SubTE
beT34
G794
64823
HePL3

baB¥2
T+032
T.092
7a132
T.212

7.272
74333
74393
Tuh54
Tu514

T+575
7536
Te697
Te?58
Ta81%

T+ 830
Te242
8.003
Ga065
8.126

Ha188
B+25Q
de3iZ
Beldn
Be%36

B4598
B.560
B.623
B« bEH
84748

Be8IL
Be874
84937
F.000
F.063

F. 126
Y. 190
Fa253
Fa337
F+380

ERLET

1o

DEG F

1200
lh2l0
1,220
12230
11245

19250
1,260
1270
15280
1+2%0

19360
Ls3ig
L2320
12330
L340

1359
12360
1370
14380
1+390

14400
1yalo
14420
ias30
1st4p

11459
114560
13470
FELY:1¢]
12490

11500
1510
I EEF-O)
19330
1340

+550
£560
s270
+S80
+590

B e Bs g b

148600
1abig
11620
Lah3g
1640

14650
1:660
670
1y5EG
Lss90

Ls 700
1710
12720
1730
1740

Ia750
176G
1,770
1,780
1,790

12800

DEG F




TYFPE 8 THERMOCOQUPLES

TEMPERATURES IN DEGREES Faet REFEREMCE JUNCTION AT 32 DEGREES F.
DEG F G 1 Z 3 & = & 7 g g 10 DEG F

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

1,800 943280 J.387 F4393 Y2395 F+006 FedlZ Fatel9 ERLY S Te531 ERL X1 EXT LI L4300
1s810 ERLE L 9450 Fekd7 Feib3 Pt TG Pt b Y4082 9089 Feh95 Se302 T 308 11830
1,820 S.508 FaSia F.521 FeS27 F.533 D540 FeDib FaGo3 EFEEE Fe565 2.572 14820
1,330 F.572 I 5TE Fa585 24591 3,598 9.605 Fatal Fabi7 Fab23 Fe530 F.536 14830
18440 %1 Feb42 ERT- F.655 9.662 3,668 Tl T4 FabB1 Fu587 Ve T4 24700 1040
1,850 . 700 G707 9.713 F.719 9726 F. 732 F.73% ERRL Y T 752 4758 ErR-TY 14850
1380 Iy Thh FaTTL 3.777 EPwe-Lt G4 790 EREEN F.803 F.829 Fe8ldh Fa822 F.829 1+860
1.370 9.829 F.835 F.5462 Fe 848 34852 F.8561 F.867 9.874 T 880 9,887 2,893 1870
1.380 9,893 7960 74706 Fe913 G+F19 Fa326 94932 94938 FePu5 Sa95E Fa958 14580
1390 9.958 I+ 964 P97l Fa27? F+ T84 2.950 F997  10.603  10.010 10.016  1¢.022 19890

14900 1G.023 104029 100236 154042 i0«D4%  10.G55 10.061 10,088 10,074 10.081  10.087 1200
1.91c 10.087 10,094 19.108 10197 304113 1p.120 10.126 104133 104139 1g.146  lp.i52 14910
1,926 10,152 10,1%9 104155 10.172 194178 10.183 10,191 10,198  10.20% 104211 10.217 14920
11930 10,217 10.226 15,230 104237 10,243 10,250 10.29%% 10,253 10.269 10.276  10.282 Iy230
14940 10.282 104289 104293 104302 10,308 10.313 10,321 104323 104335 10341 10.348 1940

14556 10.345 10.3%4& 104361 IDe367T 104374 10.380 10.387 10.393 104400 10406 10.413 1950
1,960 10,413 ig.41% 104426 10432 104239 10.%44% 104452 104439 104563 10.472  10.478 L1280
14970 104578 10.48%5 10,491 104498 10.504  10.511 104,517 10.524  10.531  10.537 10.544 L1970
11380 10,944 10.9%C 10,557 10.563 10,570 10.57& 10,383 10.589 104596 ID.603  10.60% Ly 280
1599 I0.609 19,616 104622 10.62% 10.63% 10.662 13.648 10.833 104662 10.6068 10.673 14990

24006 10.675 104681 10+688 104694 10,701 10,708 10715 10,721 10.727 18.734 10.740 2¥000
#1016 P0LT60 10,767 1D.79%&  [0.760 10,767 10,773 10.780 10,786 104793 10.800 10.80¢6 2a010
23028 10806 10.813 10.819 104826 10.832 10.839 10,846 104852 104855 104365 10.872 25020
23030 10.872 1o.879 10.889 15.892 19.898 15.90%  10.912 10.918 10.925 4931 10+938 24039
24040 10.938 10.9%4  10.951 104958 10,964 10.971 i0.377 10,986 10.991 <997 11.004 ZaGan

23050 11004 11.010 11.017 13.026 11.03 11.037 11.043  11.0%0 11.057 11.063 11.07¢ 2350
24060 Fl.070 114076 11,083 1.0%0 1340946 11.303 11,1310 11,1156 134123 11.12% 114136 2080
207G 1.336 11,353 El.149 T1,1%6 1l.162 11.1569 1176 11.182 13143189 li.l196 1l.292 22070
245080 11,202 114209 114219 I1.222 114229 11,239 11,242 11.268 11.25% 11.262 11.268 21080
240390 11,268 11.275 11.282 11,283 114295 11.301 11,308 13.315  11.321 11.348 11.335 2s0%0

213100 114335 11a361 314368 11.355 114361 114368 114374 11,381 11.388 11,394 11,401 24160
2y110 11,401 11.408 Fle4k4  T1le421 31144628 114434 1l.44) 31,847 11,554 31.961 11,487 24110
22120 11,457 1l.a74 314581 11,437 114494 11,501 11,957 31,514 11.521 11.527 1l.524 24120
21138 114934 11,541 114547 314534 114560 114467 114574 114580 11.587 11.594% 11.600 2yl3g
21140 11.600 11607 1ie614 11e620 114627 11.634 11.660 11.647 114854 1145660 114667 2140

24150 11667 11.678 114680 1687 11,896 11.700 11,707 1314714 11.720 11,727 11.734 29150
22160 11,734 114740 11,747 11,734 11,760 L1.767 11,7745 11.780 1l.787 1i.79s 11,800 24160
22170 11,800 11.807 11.814 11,820 114827 12.83% 11.840 11.847 11.854 11.880 11867 22170
2,180 11,867 11.874 11.880 11,837 11.896 11,500 11.947 11.914  11.920 114927 11.934 29189
23190 114934 11.950  F1.94T7 11.9%4% 11,960 11.967 11.974 1,980 11.987 311.994 12.001 24190

25200 12.001  12.007 12,016 12.021 12,027 12.03% 1€40G41 12,087 12.09%4 12.061 12,067 24200
2,214 F2,067 12,074 12,081 12,087 12,094 12.101 12,107 12,118 12.121 12.128 12.134 22210
22226 12.134 12,141 12.148 F2415% 12,161 12.168 12.174 12.181 12,188 3Z.19%  12.201 23220
24230 12,201 12.7208 12.213 12,221 12.228 1Z.23% 12,241 12.248 12.253 124281 1Z.2468 214239
2248 12.268 12,275  1Z2.2B2  12.288 124295 12,302 12,308 12.315  12.322 124328 12.33% 23244

24250 124335 124347 124349 124335 12,3562 124369 12.373 12.382 12.28Y 12.395 12.402 23230
24260 124602 12,409 324416 12,622 12,429 12,436 12.842 12.469 12.455 12.463 12.469 23269
22270 124469 12,4756 I2.483 12,489 12.496 12,903 12.3%310 12.516 12.523 12.530 12.53e 24270
24288 12.%536 12.543  12.%50 124537 124563 124570 12.577 12.583 12.590 12.597 12.60% 24280
22250 12.604  12.5610 12.617 12.624 12630 12.537 124646 124651 124657 1Z.564 12671 2,250

24300 12.67F 12.677 12.684 124691 12.8%8 12,704 14,71} 12.718 12.726 12.731 11,738 22300
243210 12.738 12,745 12.751 12,4758 12,769 12.771 12,778 12.785 12.792 1Z.7%8 12Z.30% 24310
£330 12,805 124812 124819 124825 12,832 32.839 17.845 12.852 12,859 12.866 12.872 21329
2,330 12,872 12.879 12,886 12.893 1Z.89% :2.%06 12.913 12.91% 12.926 12.933 12.940 21330
24380 12,940 12.946 124953 1249560 124967 12,972 12.980 12.987 12.993 13.000 13.007 23340

243280 13,007 13.014 13,020 13.027 134034 13.061 13.047 13.054 13,061 134057 134074 23350
2360 13.074 13,081 13.088 13.094 13.101 13.108 13,115 13.121 13.128 13,135 13,142 EREL
2370 13.142 13.148 13.15% 130162 13,168 3134175 13,182 13.18% 13,135 13,202 13.209 25370
Z+380 13,209 134216 134222 13.229 13.236 334263 13,2489 13,256 134263 13,269 13,276 23389
2390 13,276 33.283 134290 13.295 13.303 134310 13,317 13.3Z3 134330 13337 13.344 25390

21200 13,344 13,350 134337 13,366 13,371 13,377 13,384 134391 13,357 13,404 13.411 24500

DEG F o 1 2 3 E
*® CONVERTED FROM DEGRIZES CUIPTS 1948).

W
o™
oy
o
0

i DEG F



TEMPERATURES IN

DEG F

23400
22410
29420
23430
2y &40

245G
Zsib0
29470
2480
23490

2500
2+510
2352C
21530
295460

29550
2r580
25370
23580
29590

22600
2,610
21620
23630
25640

25650
29660
2670
Z+680
22690

22700
25710
2y TZ0
Zy730
2740

2y730
L2760
2 TG
2,780
23790

Zs800
2:810
2»820
2,830
23840

2850
2,860
22870
25880
22890

25900
25930
25920
25930
29940

2+950
Z+960
23970
24980
23990

3,000

DEG F

o

134344
13.611
13.478
13,546
13,613

13,681
13,748
134815
12,883
134950

144918
164,085
14,152
144220
14,287

14,356
144422
14,489
144556
T4e024

144691
144758
14.826
16,893
14,960

15,027
15,094
15,141
15,228
15,29%

15,362
154429
154496
15.563
15,630

15,8697
15.763
13,830
15,837
15,943

16,030
16.996
162163
164229
164296

164362
16,428
164494
16,560
164626

16,692
164758
16.824
164890
164935

17.021
17.086
17,4152
174217
17.282

174347

o]

TYPE 5 THERMOCOUPL.ES

DEGREES 4% REFERENCE JUNCTION AT 32 DEGREES .
1 2 3 4 5 & 1 8 g 10 DEG F
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

134350 134357 134364 134371 13,377 124384 13,391 13.397 13404 134411 2400
134618 134424 134431 13,438 134445 13,451 1724458 134465 13.472 :13.478 2kl
i3a485 134492 13,499 134505 13,512 13,519 134526 13.532 13,539 13,546 23420
13.552 13.559 13,566 153.573 13.%79 13.586 13.593 132600 13.606 13.613 2430
134620 134627 13,633 134640 I3.547 13,656 13,660 13.667 13.574 13,681 244G

134687 13,696 13.701 134708 134714 13,721 13,728 13.734 13,741 13.748 22450
124735 13.761 134768 13,775 13782 13,788 13,795 13.802 13.809 15.816 23460
134822 134829 13,836 134862 13484Y 13,856 13,862 13,569 13.876 13.883 2570
13,890 13,856 13,903 13,910 13.9i6 13,923 13.93Q 134937  13.943  13.9%¢ 280
13,957 13.964  13.970  13.977 13.984 13,991 13,997 144004 14,01L 14.0l18 23490

14024 144031 14038 144045 144051 16,058 14.065 144072 14.078 L4.085 Z2+500
144092 144098 144105 140112 14.319 16,125 144132 14.139 14,146 14.152 21510
144159 144166 144173 144179 144186 14,193  14.200 14.206 14,213 14.220 24520
144226 144233 1442640 144247 164253 144260 14,267 P5.274 144280 14.787 2330
144254 144301 144307 164314 140321 144328 144334 14.341 142348 144354 2540

14,361 14368 164375 14,381 14,388 15,395  14.402 14.405 14.415 144422 23550
144429 144435 14,442 144869 14,455 16,452 14,469 144476 14,482 15,4589 Ze560
144496 144303 14,509 14,516 14,523 14,530 14.536 16.543 144550 144558 24570
144563 156,570 14,577 144583 14.590 14,597 14,604 15a810 14.617 14624 24580
144631 144637 144644 164651 16,657 14.664 14,671 16.678 14,684 144691 2590

144698 146,705 144711 140718 314,725 14,731 14,738 16,745 14,752 14.758 21000
144765 14772 144778 144785 144792 14,799 140805 14,852 16,819 14,826 22610
144832 144839 14,846 14eB52  14.859 14,866 146,873 14.HT9 14,386 14.893 23620
144899 14,906 144913 164920 164926 144933 314,940 14.946 14,953 14.980 21630
14,967 144873 14,980 14,987 16.994 15,900 15,007 I5.014 22020 15.027 2650

154034 15,041 15,067 15,056 15,061 15.067 154074 15.081 T.0BB  15.0%94 23650
15,208 15,108 15,314 154121 195,128 15,136 15,141 15,148 15,155 1541861 22606
15,168 15175 15,381 15,188 15,195 15,202 15.208 154215 15,222 Lhe228 29670
15,235 15,2462 19,248 15,255 15,262 15,269 15,275 1%.282 15.289 15.29% 22680
154302 15,309 15,315 15,322 15,329 15,336 15,342 154389 15.356 15362 24690

154369 15,376 15,382 154389 1%.396 1%.403 15.409 15.416 Sa423 154429 21700
154435 15,443 15,449 15,456 15,463 15.469 19.476 154683 15490 15.498 22710
154503 15,510 154516 154523 15,530 15,536 15,543 15,550 15.556 154563 2720
154370 194576 154583 154590 15,597 15,603 15.610 154617 15.623 15.630 24730
154637 154643 15,650 354687 15,663 15,670 151677 215,683 15,690 15.697 22750

154705 154710 154717 15,723 15,730 15,737 15,743 15,750 15.757 154763 24750
15.770 13,777 15,783 15790 15.797 15.806 15.810 15817 15.828 54830 2s 760
152827 154844 15.850 154857 15.864 15,870 19.877 15.883 15.590 15.897 227770
154903 154910 15,917 135,923 15.930 15,937 15.943 15.950 15,957 15.963 2+780
194970 15,977 15.983 15,990 15.997 16,003 164010 164017 164023 16030 22790

164087 16.043 164050 164057 18.063 16,070 16.077 156.083 16.000 164096 25800
164103 164110 164116 164123 16,130 16,136 16.143 164150 16.156 16,163 2»810
164170 164176 164183 164189 164196 16,203 164209 1647216 164223 16.229 29820
164236 164243 16,249 164256 164262 16,269 164276 164282 16.289 16.296 Z»830
164302 164309 164315 164322 164329 164335 16,342 164349 16.355 164362 ZyBag

164368 164375 164382 164388 164395 164402 16,408 16e415  16.42] 16428 2+850
164435 1644881 164648 164454 164461 16,468 16,474 16.481 16,488 lé.avs 2+B60
164501 164507 164316 164521 164527 15,5834 15,540 16.547 16,554 16.560 23870
164567 164573 164580 164587 164593 16,600 164606 16,512 16,820 164626 Z2s880
166633 164639 164645 164653 164659 16,666 164672 164679 16.686 164692 2890

164699 16,705 164712 164719 164725 '16.732. 1564738 16,745 164751 16,758 21900
164765 164771 164778 164785 164791 16,797 16.604 . 104811 164817 16.624 235910
164830 164837 164844 164850 1564857 16.863 164570 16.8756 16+883 16,8990 235920
1648596 164903 164909 164916 164922 16,929 15,935 16,942 16,949 164955 24530
16,962 164968 164,975 144981 164988  15.995 17.00G1 17.008 17014 17.021 28340

174027 174034 17,040 172067 174053 17,060 17.067 17,073 17.080 17.08¢6 21950
17,093 17,099 17,106 17.112 17.31%  317,12% 174132 17.139 17.145 17.152 212560
174158 174165 174171 174178 17,184 17.191 17.197 174204 174210  1T.21% 22570
17,223 174230 17.237 17243 174250 17,256 17.263 174269 17.276 17.282 25980
17.28% 17,295 17.302 17,308 17.315 17.321 17.328 174334 174341 17.347 22990

174354 174360 174367 17.373 17.380 17,386 174393 17.399 17.406 17+412 33000

2 3 4 -] ] 7 8 g 10 DEG F

* CONVERTED FROM DEGREES CHIPTS 19681.
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TYPE S THERMOCOUPLES

TEMPERATURES IN DEGREES F.* REFERENCE JUNCTION AT 32 DEGREES F.
0eg * o X 3 3 5 5 & 7 8 9 10 DEG F
THERMOELECTRIC VOLTAGE IN ASSOLUTE MILLIVOLTS

3,000 17367 17.354 17.260 17.367 17.373 174380 1T.386 17.3%3 174399 174406 17.412 34000
25019 17412 174419 37.%25% 174432 L7.438 17,445 Te51  LTe458  17e66h AT4HTL 174477 34010
3,029 17,477 174486 17,690 174497 17.503 17510 174316 17.%23 17529 17.5306 17.542 3320
3,036 17,542 17.349 174555 17.%62 17.568 17,575 17,581 17.588 17.594 17.601 17.697 39030
35040 17,607 17614 174620 17.627 17,633 17.632 17,646 17.652 17.4839 17,660 17.672 39040

3,050 17,672 1T7.678 174685 17.691 37.698 17.704 17,711 174717 174723 174730 17,736 3,050
3,060  1T.736 L7.743 17.749 174756 174762 174769 17,775 17.781 17.788 17.7%4 17.80%1 32060
3,070 1T.B01 174807 17.616 174820 17826 17.833 17.839 17.8546 17.852 17.8589 17,845 3,070
3080 17,865 174871 17878 174884 174891 17.897 17.%03 17,910 174916 17.923 17.929 3,080
3,090 1T.92% 170935 L7.36F 17.948 17,954 17.961 17.967 17.374 17.980 17.986 174993 3,09

3yi00 17.993  17.999 1B.0O5 18.012 184018 18,026 18,031 184037 184043 1B.050 18.936 35100
3,130 15,055 18.063 1B.06% 18.075 13.081  18.0684 18.4%a4  16,10¢ 18.1g7 184113 1B.139 331l
34120 18,119 18,126 16.137 1843138 18.155 184151 18,157 18,163 18.170 18,176 18.182 34129
35130 18,182 18.1BY  18.195 18,201 18.207  18.236 18,220 18.226 18.232 18,239 18.248 353130
35140 18,265 18251 184257 184266 184270 18.276 184232 18.28% 184293 18.301 184307 342140

3,150 18,307 184313 184320 184326 15.332 18.338 18,344 18,351 18,337 18,363 18,369 34150
ERRA-i 18,369 18.37% 18,381 18,388 18,394 18,400 18,406 1B.41Z 1B8.418 184424 18,431 3160
143170 19,631 184437 184443 184449 1Ba%35% 184461 18,467 1B.4T3  1B.479 18,4856 18.492 34178
24180 18,592 18.498 18,304 18,516 18,516 1849522 18,528 184534 18,540 184546 1R.552 3,180
321340 18,552 184558 1849564 15.570 184576 184382 18,588  18.594 18.600 18.606 18,612 35190

3,200 18,612 1B.615  18.625 33.630 18.636 18.647 18,648 1B.634 18,660 184656 18.672 39200
3210 1848672 154675 15.584 18.690 1848696 3210

DEG F o H Z 3 & ] & 7 2 9 3] DEG F
¥ CONVERTED FROM DEGREES C{IPTS 1968}
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TYRE T THERMOCOUPLES
TEMPERATURES IN DEGREES Fu# REFERENCE JUNCTIGN AT 32 DEGREES Fa

DEG F G 1 Z

o

“ 5 G 7 8 Kl 10 BEG F

THERMOELECTRIC VOLTAGE IN ABSQLUTE MILLIVOLTS

~450 ~64254 54255 -~04256 —=6a257 -&4258 =430
B CH.260  ~6.242 —6e287 64245 ~H426T =6,268 —5.250 -54251 =~64252 wH4253 64254 ~44Q
~4 30 60217 656220 —6.223 —64285 =6422T wH5.230  =6,232 -654734  ~6,236 m~E.238  —6.240 ~430
-420 wBa1B7  —6+191  =5.19&  ~5.19T wG.200 —£,203 —0.206 ~6.209 -6.712 -6+215 =6.217 520
~410 BB ~B.350  ~6e158  ~£.167 «~6.l66  =5.170 —6.173 «641TF7T -&.181 -6.184  ~b.187 ~41¢
~400 —5.10%  ~G.310  ~0.313  =0413F  -5.128  ~6,128  -5.133 ~6.137 -6.142 ~Hsld6 54150 =400
~39Q L6.053  —6.0%9 -(.064 ~6.069 -64075 ~6,080 -5.085 wH.090 ~6.095 —6.100 =b6,305 -390
-3B89 ~5.995  —£400] ~6.507 =64013 -6.019 —6.025 «64030 ~6.036 -64042 -5.048 -6.053 -380
-~370 G930 =D.93T <5943 5,950 ~5.957 =3.963 -9.969 -3.976 ~3.982 ~3.988 3,995 =370
~360 —5,860 ~5.867 ~5,874 ~5,8H1 =~95.B8Y ~5.896 3,903 ~3,910 ~5.916 ~3.,923 ~5.930 =360
~350 Z5,785  =5,792 ~5.800 5,808 =5,815 ~5,823 5,830 ~5.838 ~5.845 «5.833 -5.060 ~350
=343 5,708 =5,T13  ~5.721  —5.729  =53.737  ~5.745  =5,753 ~5.761 ~3.78% ~5.977 ~5.785 =34Q
~330 —54520  —54629 =5:538 ~5.645 54453 -5.663 5,672 5,680 ~2.6B8 -5,697 5,703 =330
-320 ~5,532 ~%4B41 =3.550 ~5.,559 +5,568 ~5.576 ~3.585 ~5.59% -5.603 ~5.612 -5.620 =320
~-313c “5.439 =5 ,448 5,457 =5,4567 ~5,476 ~5,486 ~5.495 ~5.504 ~5,513 =5.322 =—5.532 ~31c
=300 5,381 —5,35) ~5.361 w5437l -5,3B1 =3.3%0 -5.400 =~5.830 ~5.419 -5.429 ~5.439 -3040
290 w5280 =5.250 ~5,26% =5.271 ~5.281 -5,2%L ~-5.301 -5.311 -35.321 =5.331 -5.341 2990
-280 54135  =5,145 ~5.156 ~5.167 -5.1T7 54168 -5.198 ~5.209 -5.219 -5.230 -5.240 w28
~270 5,025 54036 ~5.047 ~5.098 -%406% -5,080 ~%.09F ~5.302 ~5.113 5,17 «5.135 -270
~260 ~5e912  —44923  ~5.93%  -4.986 42958 4,569 ~5,980 =-5.992 ~3.003 ~5.014 -5.025 —260
250 —5.798 54806 ~4.818 ~4a830 ~4B842 4,833 -4.858% ~2.877 4,889 -4.900 -4.912 ~250
=240 ~6,8T3  ~he635 =4aHFF =4, TI0 4 T22  ~haT34 ~4.T4b  ~G.TBE =407T0 <4782 44794 =240
~Z30 L5588 44560 —~4.573 44586 —4.598 =beHEL  ~6,623 ~h.636 ~4.648 -5,861 4,673 =230
—Z20 wf 515wl B3 k445 mG 658  ~L.471 8,488  ~6,497 ~4.509 -~4.522 ~he535 -4.548 =220
-210 4,285 =8.299 -4.313  =4,326 ~4.339 6,353  -4,366 ~44379 ~44392  -5.400 -4 e 419 -210
—~200 CHaI4T mhe 163 =k l77  ~b.1BE  —4.206 44218  ~h.232  —B8.245 ~4.25% ~8.272 -h.Z284 ~200
-190 —54007 =&a023  ~8,03T  —4,05F ~4e085 ~5.079 4,093 ~6.107 -4.123  —6,130F «4.145 ~1%¢0
=180 “3.86%  -3.8T% -3.B94% -3.908 —3.923 ~3.937 4,951 -~3.966 ~3,980 -3,998 -4.009 ~180
~170 ~3eTET =34732 -3.746 3,761 ~3¢7¥76 =3.791 «3,80% ~3.820 =3.833 -3,850 -3.864 ~170
~160 230565 —3.900  -3.596  —3.611 ~3.675 =3.641 -3.656 -Fe6TE ~3.687  -3.702 -3.717 160
~ 150 3410 =34425 3641 =2.457 ~3.472 -3.488 -3,503 ~3.519 ~3.,534 ~3.050 -3.545 ~150
~140 ~3.251 34267 =3.283 =3.299 ~34315 w=3.331 ~3.34T7 ~34362 -3.378 ~3.394 -3.410 140
~130 —3,08% =3,105 ~3.121 ~3.138 -3,154 -2,170 ~3.186 ~3.203 3,219 -3,235 ~3.251 -13¢
-120 w74G23  =2,939 ~2.956 =2.973 ~24989 ~3,006 3,023 -~3.039 -3,056 =3,072 -3.089 120
-3i0 “2,753 24771 ~2+TB& ~2,805 -24B22 =~2.838 ~2.855 -2.87¢ ~2.889 -2.906 ~2.923 ~l1lg
~100 w2 BBL —2.998 ~Da616 —~2s633  —2,630 =2.667 ~2.468% -2.702 ~Z.719 -2.736 -2.753 ~100
=20 w2e05  ~7.822 ~Ly440 w2458 —Z.473 24493 ~Z.,511 ~2.528 -2.546 -—2.563 2581 -%0
-BO QL2085 2,243 ~=Pa2bl ~2,279 —2.297 =-2.315 +2,333 24331 -2.369 ~2.387 ~Z.405 ~80
=10 w2 082 =2.0G61 -2a079 ~2.098 =2.116 -2.134 -2.152 ~2.171 -2.189% -2.207 ~2.235 =76
-60 ~1,856 ~1,875 ~1.89% ~1.912 =1,931 ~1.950 ~1.968 ~1.987 ~2.005 -2.03F =2.04Z ~&0
~5¢ w1e667 ~1e686 =1a705 ~14724 =L1aT43 ~1.762 =1.781 ~1.800 =1.819 ~14838 -1.856 =30
- 40 w1.475  mie494  =1,513  =1,533 ~1.532 ~1.371 =1e99L ~1leBl0 ~Le629 wisb4B  ~14567 ~&0
=30 10279 ~1.29F 1,319 ~1,338 -1,358 ~1.377 ~l.397 —-1l.416 -le4386 ~1,435 -1,475 -3
-3 —1,081F ~14101 =1s121 ~le1%3 —1,180 =1.180 =1.2080 -1.2205 =1.240 =~1.260 -1.279 ~20
-in — TS ~0L897 ~0.920  ~0.960  ~0.%60 -0.980 -l.Gg0 -1.021 -3.041 ~1e061 ~1.081 -10
o —0.67h 02695 =016 ~Ga736 ~04757 ~0.777  ~0.798 -0.818 ~0,838 -0.859 -0.879 g

a “0.6T4  ~0a5%4  ~D.683 ~0.6E3 w0592 -—G.571 ~0.550 D329 =0e509 -0+488 <D.4b67 o

i0 —OebBT  =0.868 ~D.623 ~0.G04 +De383 ~0.362 ~0.34] ~04320 -0+4299 =0e277 ~0.256 10
o] ~0a256 w0235 ~0a21h  =0e193 -0e171  -04130 ~0.129 ~04107 0086 ~D.0648 ~0s043 20
30 ~GaGa3  -0.022 0.200 Da02Z Qe043 DeCBS 0086 Qe108 9.130 Bel5l Q.173 kT
40 0+%73 0.19% Du216 Ge238 Qez60 QeZB82 0.303 0,325 G347 043869 J.391 &0
20 0391 Gell3 Det33 0457 Ges % 0501 04523 GubES5 Ce567 04589 Ge&ll 50
60 D511 Dab3k Gab586 0«678 04700 0.722 JeT4s Ga767 0.78% 0812 Qu834 &0
70 34834 D857 G379 04s902 Ge52& QeFad G4569 G992 Pe014% 1.037 1060 TQ
80 1e2&0 1.082 14103 1s128 1.15% 1.173 1,196 1.219 1e242 14265 1288 8o
g0 1.288 1.311 1,334 1.357 1.380 14483 Lat28 1449 Tel T2 laie35 1.518 20
100 i.518 Ta042 14565 14588 le&ll 1e635% 1658 1.681 1765 1.728 1a752 100G
1lc 147352 1.773 14799 1.822 1.846 148569 1893 1917 1940 1a964 1.988 1lg
120 1.988 24011 335 24039 24083 2.307 2.131 Z2al54 24178 2el02 24226 120
130 2el26 24250 2214 22298 2322 24347 24371 20395 22419 Zelti3 2ak&7 139
140 24587 24432 24516 28340 24365 2589 24613 24638 2ebb2 24687 2e7)1 140
156G 2,711 24736 24780 24785 Z.809 24834 24859 2,883 2.908 22933 Ze958 15¢
160 2,958 2982 3a0a7 3032 3.057 3.082 3el07 34133 3.156 3.181 3,206 160
17 3,208 3.231 3e256 3.281 3307 3332 34357 3.382 2e407 3432 34458 170
184 3e458 3.483 3508 3.533 36559 3585 3.609 3,535 3660 3+886 3711 180
i90 3,751 32737 3762 3.758 FeB132 3.839 3,864 2.8%0 3916 345941 3.967 190
DEG F & 1 2 3 4 5 & 7 8 Ed 1o DEG F

# CONVERTED FROM DEGREES C{IPTS 19681,
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TYPE T THERMOCOUPLES

TEMPERATURES IN DEGREES Fo# REFERENCE JUNCTION AT 32 DEGREES Fu
DEG F 0 1 z 3 4 E & T & kS 10 DEG 7

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

200 3,967 34993 44019 hepkd 43076 4,096 44122 AalsB L6a1T4 44199 4,228 200
230 44225 4a251 44277 4,303 43329 4.355 4.281 4a%0B  Ga434 6,460 H.4B6 210
220 4,488 56532 44538 44565 42591 4eB17 4.043 4abT0  4a6%5 44722 44743 220
230 49769 4,775 6,801 4,828 42855 4,981 4,907 42938 4.960 4,987 54014 230
240 5,014 54040  Ba087 5,493 54120  Bel4? 5,174 5200 52227 54254 54281 240
250 5,201 5,307  5.3356 5,361 54388 54435 5,442 54463 54496 54523 54550 250
260 3950 5.577 5.6046 5,631 5:658 5,685 5,712 5.73% 54767 5,794  5.821 260
270 5.821 5848 5875 54903 54539 54357 3.985 b64G12 5e03% 64007 [P 270
280 6+0%6 £4122  6al4®  B.ITT 654204  £e232  B.259 6a28T  &e314  4Ha342 64369 280
230 62369 6397 64425  H.4S2 6+480 64508  6.936 64563  &a591 5e619  B847 290
300 [T 54675 6eTOZ 64730 62758 64786  &.814 6eB42 64870 64898 6.926 3Go
310 £4926 64954  He982  T.010 T+038 7,066  7.094 74122 7.131 74179 Te207 310
320 T.207 74235 Ta243 7,292 7.320 7348 7.377 7405 Va433  T.462 Te&30 320
330 Tot90 74518 V4547 14575 Teb0h 7.632 TS Te689  TuT1B T.746 T T8 330
340 7.775 T804  7.832 7,861 74839 7.918 74947 7+975  B.00% 84033 84067 340
350 8,062 84050 84119  B.148 B41l77  Be20GH  B,235 Ba266  B.292 Ha321 8,350 350
360 54350 84379  B.40B  B.637 Batibé Ba0%5 8,524 84553  B.583 Babl2  Bebk] 360
370 Be041 84670 B,699 8,728 B.757  B.787  B.81% BaB&L  8B.BT4  B.904  B.933 370
380 3,933 B8.962  B,992 9,021 Fe050  9.080 9¥,159 9,135 9,168  9.198 9e227 38¢
390 9.227 94237 94286 9,316 Fe345 9eBTH  Ya404  9ehBh Fah64 94493 $.523 39
400 $,523 94553 9.%82 9,812 96462 9,671 9.7cl 9731 9.761 9.791 9,820 500
410 9,820 FaB50 9,880 9.91¢ FaR40 9,970 10,000 10,030 10,060 10.098  10.120 410
420 104120 10150 10180 10.210 104240 104270 10,300 10.330 1043460 104390  10.420 420
430 104420 104451 104481 J0.511 10.541 104972 10,602 104632 104662 104693 10.723 430
440 10,723 10.7953 164784 104814 104845 10.875 10,905 104936 104966 104997 1.027 440
450 11,027 11,058 11.088 11,119 11,149 11,180 31142131 11425} 114272 114302 11.333 450
A60 11,333 11,364 11,396 11.425 1i.658 11,487 11,517 114568 114579 114610 11.660 aBg
476 11,640 Tles?l 114707 11,733 124764  11.795 11.826 114856 11eB87 11e918 11.54% 470
480 114949 11.980 12.011 12,042 L2.073 124104 124135 124166 124198 124229 12.260 480
490 12,260 124291 124322 124353 124384 12.416 12447 12,878 124509 12.5%¢ 12.57Z 450
500 12.5372 12,503 124634 12,666 124697 12.728 12,760 12.791 12.822 12.854 12,885 560
510 12,885 12,917 12,948 12.97% 13,011 13,042 13.074 13,105 13.137 13.168 13.200 510
520 13.200 134232 134263 13.295 13,326 134258 13,390 13,421 13.453 13,485 13.516 520
530 134516 13,548 13,580 134611 134643 13,675 13,707 134739 13,770 13.807 13.834 535
540 13.834 134866 13.8%98 134930 134961 13.993 16,025 144057 144089 144121 14.153 540
550 144153 144185 144217 144249 16,281 14,313 14,345 14,377 14,409 l4.h41 14,474 550
560 TAL4T4 144506 144538 184570 144602 1,634 19,5666 144599 14,731 14.763 14,795 560
870 16e795  144BZB 144860 144892 144524 144957 14,989 15,021 15.0546 15086 15,118 570
380 15.118  15.151 15,183 154216 §5%.248 15280 15,313 15,345 15,378 154410 15.443 580
590 15.443 1544675 15.508 154540 154573 154605 15,638  15.671 15,703 15.736 13.786% 549G
600 15,769 15,801 1548354 ]5.866 15.899 15.932 15,965 15,997 16.030 16.063 16,096 600
610 16,096 160128 16,161 164194 164227 16,259 16,292 164325 164358 16.39] 16.424 810
620 16.424  1B.A5T  16.4%0 144523 16,535 16.988 164621 164654 16.687 164770 16,753 620
630 16,7593 16.786 164815 16,852 1064886 164919 164952 16,985 17.0L8 17.091 17.084 630
640 17.084  17.117 17.1%0 174184 17.217 17,250 17,283 17,316 17.350 17.383  17.416 &40
650 17,416 17,450 17,483 17,516 17,5485 17,583 17,616 17.64% 17.683 17.716 174750 650
660 1T 750 7 17,783 17,816 17.850 17.883 17,917 17,950 17.984 18,017 18.051 18.084 660
670 18.084 18,118 18,151 18.185 18,218 18,252 18,285 18,319 184353 18,386 18.420 670
680 12.420 184454 18.487 18,521 18,555 18.%88 18.622 18.656 1844689 18.723 18,757 &80
690 18.757 184791 184824 184858 18892 18.926 18.960 18.993 19,027 19.061. 19,093 32
TOU  19.095  19.129 194163 19,197 19.230 19,264 19,298 19.332 19.366 15.400 19.434 700
TR0 19.434 194468 19,502 19.536  19.570 19,604 19.6356  19.677 19.706 19.T40 . 19.774 710
T20 19,77k 19.808 19,863 19,877 19,911 19.945 19,979 20.0l3 I0.047 20.081  2g.1%6 720
730 20.116 204150 20.1B4 25,218 204252 20.287 20.321 20.355 20,389 20.%23  20.458 730
740 204458 204492 204526 201560 20,595 204629 20,663 20.698 20,732 20.766 20.80L 740
750  20.80% 20.83%F° 20.869 750
DEG F 0 1 2 3 4 5 6 7 8 § 10 DEG F

* CONVERTED FROM DEGREES CLIPTS 1968).
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TYPE B THERMOCOUPLES

TEMPERATURES IM DEGREES € (IPT5 19883, REFERENCE JUNCTION AT U DEGREES Ca
BEG € 3] i 2 3 4 3 & 7 8 9 io DEG C

THERMOELECTRIC VOLTAGE IN ABSQLUTE MILLIVOLTS

o 0,000 —0.000 ~0.000 =0.001 ~0.001 =~04001 =0.001  ~0.0031 =0.002 ~Ce002 -0.002 [
i0 ~G.0020  ~0.002 #0002 —0.002 ~0.002 —0.002 =0.002 -9.002 -0.003 ~C.003 ~0.003 H
20 =3.003 —~0+003 =0.003 =0.,0063 -~0.,003 =0.002 =0.002 =0.002 =0.002 ~C.002 -0.002 2¢
Elg =0,902 -0.062 ~0.002 =0.002 ~0.002 =0.001 ~0+001 +~0.001 -~0.080L =0.001 ~C.000 ko]
&0 ~Ge000  -0.00C -0.000 0G0 G000 G001 Gv00l 0,003 0aG02Z G002 0002 A0
50 04002 0.003 D002 Dec03 Te 04 G004 0,004 0.0068 0.3065 0,008 0.008 50
&0 04006 D.0G7 D007 O w308 CeQDE 0.009 Ca009 0.010 GeDL0 Ge01l 0.0L1 60
o §e011 0.032 0012 QeGl3 Ce0la Q+0L4 0.015% D015 Ga016 G017 0.017 Ele]
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270 Ga364 G.347 Gu359 G252 Da355 0358 0.380 Ce363 Da3860 04369 Ce372 279
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420 0,873 DeB74 D«578 {+882 0a.B87 0.891 G.895 24500 Je204 0.5%08 Q%13 432G
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THERMOELECTRIC VOLTAGE
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REFERENCE JUNCTION AT 0 DEGREES (.
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TYPE 8 THERMCGCOURLES

TEMPERATURES [N DEGREES C (IPTS 1968). REFERENCE JUNCTION AT O DEGREES (.
BEG ¢ 9 1 2 3 k3 5 & 7 8 9 10 DEG <
THERMOELECTAIC VOLTAGE 1IN ABSOLUTE MILLIVOLTS
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1 16.0%4 104166 104117 104129 104148 10.152 104163 10.17% 10.187 18.196 10.210 1500
i 10210 104221 104233 10,205 L0256 104268 10,279 10.291 104302 10.%314  10.325 1310
i 104325 104337 10,349 10.380 104372 10,263 104395 10,407 104418 3104430 104641 1+3520
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1 10.%07 E0+930 104542 104954 10,965 104977 10.98%  11.000 13.0E2 iil.024 1+570
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TYPE £ THERMOCOUPLES

TEMPERATURES IN DEGREES € (1PTS 1966 REFERENCE JUNCTION AT © DEGREES C.
BEG C o 1 o2 3 4 5 & 7 B g 10 BEG C -

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLYS

-270  ~9.83% -270
—260 ~94797 =9.802 -%.0808 ~9.B13 9,817 ~9.,82] ~9.825 ~%,828 -9.831 ~9,833 -9.433 -260
~250 ~9.719 ~9.728 ~9.73T -~94786 ~0aT5& =9.762 =~PeTT0 -P.T77 =~F«TB4 =-9.79L 3,797 -250
—240  =94504  =94617 ~F.5630 9642 ~Pe6FE  —9.568 ~9.5TF D688 ~F.6%99 -9.70% -9.719 26
=230 =9.A855  ~9,472 G488  ~3,503  ~9451% =9.934 ~9,549 -9,563 =9.5T7 94591 -%.604 -230
~220 =9,2T4  —9.293 —%.313 -%.332 ~9.330 ~$.368 9,386 9,404 ~F.ezl -9.438 9,453 ~22Q
—210 ~9.063 ~9.085 ~94107 ~9,129 -%.151 -9.172 9,193 -9.714 =9.234 =Y,I54 9,274 -2 10
~200  ~BaB24 ~8,830 ~B4BTh -8.899 ~84923 -8.%47 -5.97L ~D.99%6 ~TaQl7 ~F.040 ~TF.063 ~200
~190  ~H.%61  ~B4588 ~H5.H1I5 ~Ba662 =B.54F 84696 «8,722 34745 =BeTT4  =L.799  ~85.824 —-19¢
—180 =34273 ~84303 ~34333 =8,362 ~H.391 ~8.420 ~B.449 8,477 -8,50% ~B,833  ~8,361 -180
=170 ~Ta963  ~7.995 ~B.027 ~04058  ~8.090 ~8.121 -8,1%2 wB8.183 -8.213 84263 -§.273 -17c
—168 =Teb31 ~74665 ~TabI9 ~Ta733 =7.767 ~TeBOU «7.833 -~7.866 ~T.8%3 «7,%3)1 -T7.963 ~166
—150 =T4279  ~Te315  ~TWB351 T 387 —TehIZ  —T.4358 ~T,693  =T.5328 74562 ~7,.597 7,43t w1%g
—140 —6.907 64943 6983 =7,028 =T7e058 ~7.095 7,332 ~Ta169 -T.206 -7.4%3 0 =T.279 ~l&g
~130 =6a3k6  —64936 ~5.¢5%6 —8.535 64673 ~5a7ls  ~Ga753  =6.T92  ~564830  ~5.856%  ~6,907 ~13¢
~120  ~65.107 64143 ~5.130 w54231 ~52273  ~6.316 ~0,354  ~06.395  ~6.4056 ~6.476  —4.516 ~128
w110 =5.680 -5.72& =3.787 -5.310 ~3¢853 =5.8%6 ~5.938 ~5.%81 ~86.023 ~6.000 ~b.i07 ~110
—106  =5.237  —5.282 ~%.327  ~5,371 —%.416 —3,550 -%.505 5,589 9,593 ~0.837  -3,680 -100
~30 =4 TTT  ~b,8258 8,870 ~4,916 =5.963 5,009 -%.053  ~5.100 ~%.l46 -5.191  -65.237 -59
~B0  =4430G1  ~0,330 —4.395  wA.h4E  —L4a493 —4,581 ~0,58B  ~6,036 =4.683 =6.730 ~4.777 - 50
—70 —3.B11 ~3,8340  -~3.4910  ~3,95%  —4,009 —4.038 8,307 —6.156 44206 =4,353 4,301 -T0
~B0 «3,306 =3e357 =3.408 -3,459 34509 ~3.340 -3.610 -3.561 ~3.711 3.76 ~3.811 - 60
“B0 2,787 2,839 ~2.892 -2.944 2,996 -3.048 ~3.100  =3.132  -34203  -3.234 ~3.306 —50
40 =7e254 =—2.308  ~24352 ~2ehL86  —244869 20522 2,575 -2.628 2,681 2,734 2,787
=30 1,769 ~1.78& =1.819 -le874 -1.929 -1,983 -Z,038 -2,092 2,146 ~2.200 ~2.23%4
=20 =141%1  ~1.208 «1.2646 «1.320 -~1.376 =3.432 -1.487 1583 ~1.5%9 -1.684 -1.709
w10 =0.581 =0.639 ~0.6%96 ~0.7%% ~0.811 ~0.868 ~0.925 ~D.¥82 ~1.033 =1,09% -Ll.i51
0 0,000  -0.05% ~C.117 ~0.176 ~De236 ~04252 ~04350 -0.408 -0u486 ~-C4528 ~0.583
G 04000 3,059  0.118 04176 04235  0.293  0.3%54 D.413  Geu72  0.532 G591 @
36 G.591 0.651 0a711 04770 0.830 0.8%90  0.9%0 1.911 12071 14133 1192 14
20 1.192 1.252 1.31 14373 le#34  La493 1,556 l.617 14678 1.729 14801 20
30 1,801 1e862 1 1,985 24087 24309 2,171 Fe233 0 2.29%  2.357 Ze41% 30
40 24019 2e482 2a558  2.607 24669 2732 ZeT95 24858 Ze92l  2.98& 3047 40
5¢ 3,087 3.110 32173 34237 3,300  3.364 3.478 34491 34585 3619 34433 50
& 3,583 1,748 3.512  3.876 FeEL 4,003 4,070 6,136 4,199 4,264 432 51
0 54329 4,394 LeaBF 4,525 4997 ha695  4.TE0 4,786 4,852 4.9LT 44983 0
a0 4,983 5,049 54115 H.181 S.247  3.316 5.380 S.456 5.53% 54378 Sabud )
20 ERCTN 5,713 5.780 3.846 5,913 5,981 6,043 Gall5 64182 £.250 6317 S0
1900 6,317 54385 6452  §.520 54558 H.B%6 S.T24 L. 192 be580 6.928 64956 100
110 & 796 T U064 Tel33 74270 74339 Tetrs7 Ta4T6 Ta545 Tab L4 Teut3 LlG
120 t+683 Tel52  TeB2l 7a960 B.029 8,099 8.i68  B.238  8.307 4,377 120
130 B.377 80447 B.517 B.65T 8,727 B.797 AeB67  B.933 9.008 S.078 L340
140 9,678 G.i6% 9220 9e38l 9.432 9,553 2.573 Tk 9.71% 9. TET 140
150 9.TAT G858 $.929  10.000 10072 1041463 10.215 104288 10,358 10.%29  10.3501 150
165 104531 10573 10.643 10,717 10.78% 14,861 10,933 1E.07T 1l.350 11,222 160
170 11,222 114296 114387 114439 11512 11.98% 1l.667 15803 1l.876  L1i.949 170
180 11,949 12,022 12.095 312.168 124241 12.314% 12,387 12.33% 124508 124568} 130

190 12,681 12,755 12.828 12.902 12.975 13.04% 13123 13,271 134345 190
200 13.%419  13.453 134567 13,641 13.715 134789 13,864 13.938 14,012 14,087 14416l 200
210 Ta,I6l 14,236 14,310 14,385 146560 16.534 14,609  l&.684 L4 75§ 14.834  Go,008 210
R0 14.909  14.984 154059 15.13%  19.209% 15.284 19,359 15.43%  15.510 0 15,585 S.681 220
230 15,663 15,7356 15.5812 15.587 15,9283 15,038 160114 16,190 15,266 16,331  la.aid Z3¢
245 164617 162893 164559 164645 164720 16.797 184873  16.%49 17.02% 17.101  17.178 240
230 17,178 17.25%6 17,330 1T.606 17,483 I7.539 1T.6386 17,712 17.7E9 17e5u2 250
260 17.942 18,018 38.095 (2,172 185,248 18.325 18,402 18.479% 13.556 184710 260
270 18.710 18,787 1#.855 124941 15,018 19.093 19,172 19.249 19.326 194481 270
2RO 19,481 19,558  19.6386 19.713 19,790 19.868 1%.943  20.023 20,100 204288 280
290 20,2586  20.3233 204511 20,088 204566 20,648 20,722 20.800  20.877 21.033 290
300 71.033  2L.111 0 2314189 21,267 214363 21.423 21,501 214579 21.857 2i.816 300
310 21.814 2314892 21.970 PZ2.048 224127 22,205 27,283 22,362 22.440 : 310
320 224597 22.675 224754 22.832 22,911 22.98%  23.068 23,147 23,225 ZHe363 320
330 23.5353  23.4861  23.940 23.519  23.098  23.777 234353 3,934 &.013 24,171 330
340 2a,171 264230 244329 26,408 26,487  2A.5066 24,6435 264724 24,803 Z4.882  Z6.961 F4Q
DEG ¢ 0 h3 2 3 4 5 & 7 8 g 19 DE&




BEG C

350

200

a30
240

50
360
870
380
390

F00

10
220
30
P4

730
F60
Rl
9890
EE]

1080

DEG ¢

o]

244961
25,754
25,4249
214345
2843143

28,943
29,744
30546
31,350
324155

32,960
33,787
34.574
35.382
364190

36.999
37.808
38,617
3%.426
404236

414,045
414853
424662
434470
44,278

45,083
45,891
LGl 607
47.5¢2
484306

42109
49.9%%
50,713
61,513
52,312

53,110
53,907
54,703
55,498
56,251

57.083
57.873
568,063
59,45)
604237

£1.022
&l.806
62.288
L3 4308
64,147

b4 . U2l
65, T00
B6a 473
LEEY-L3-1
684915

68,783
94549
Ti.313
T1.075
T14835

TZL293
73,330
Ta 104
T4. 857
T3.608
164358

0

1

2%,051
25,833
264528
274425
28.223

29,023
#9824
3048627
31,430
32.235

33,041
33,848
FHe55
354463
364271

37.08¢
37.88%
38.698
394567
404316

41l.125
41,934
4ZaT63
434551
544358

45,165
454972
46777
7,982
48,386

494189
4%.992
5G.7923
514593
52.357

334190
53,987
S44782
S5a.577
564370

37.162
57,952
58,742
394529
504316

Glell}
61884

BZa066

53, u46
b4 4225

65502
93.777
654551
674322
G8.092

584860
59,628
T0e390
Tl.151
Tle9il

Taa659
T3.425
Ta.179
Th,932
V54583

2

3

TYPE € THERMOCOLPLES
TEMPERATURES IM DEGREES ¢ (IPTS 19687

a

REFERENCE JUNCTION

THERMOELECTRIC VOLTAGE [N ABSOLUTE MIELIVOLTS

254120
23,913
254708
ZT4304
284393

294103
29,994
30.707
3l.511
32,3216

3x.122
33.928
34,738

GeBhi
364352

37,161
3T.970
38.77%
39.588
43397

41,206
424015
474824
434632
44,439

454246
4640652
46,4858
47,663
LY P

494270
5Qe072
50.873
S1.5673
S2.577

52.270
S4.368
54,862
554656
564449

STe241
58,031
38,820
99,608
604354

E1.179
514962
02744
63,324
64,303

65,080
654855
$6.5628
67,299
58,169

GH.936
69,702
TG.466
Tl.227
7i.987

25
75007
T5.%58

254199
254992
264787
27584
284383

294183
29,934
304787
3le59L
324396

33.202
344009
344816
354624
36433

37,242
38.051
38,880
394669
40.478

41,287
4240096
424904
43712
444520

45,327
464133
464038
57,743
484547

45,350
50152
50,953
51.733
52352

33,350
544146
S54.94]
53.736
964529
57.+320
584110
58,899

53.687 "

60 w473

£14258
GZ 4041
&2.822
634602
644280

654157
654932
664705
574476
Lthe 248

672013
“F.TTF
TOe042
Tla304
T2ap63

7Z2.820
T34376
T4 0330
Se082
754833

254278
262072
264887
FTelobh
28,463

29,263
30065
30868
314672
32,4717

33,283
34,090
364897
35.70%
3645148

314323
384132
384941
394750
434559

41l.308
424177
424985
43,793
EETE-Tek

4544507
45213
574019
L7.824
48,627

4% 430
504232
51.933
51,833
224632

53,629
Shea226
954021
35.815
364608

574399
38,189
28,978
5%.76%
64551

£l.336
624119
82.900
63.680
Sh0458

554235
85,009
LYY
674553
68,323

69090
09855
70.618
Tl.380
124139

TZaB36
Ti.852
oy
154157
T5.908

5 6 7 8
25,337 25.437 25.516 25.595
264151 264230 264310 264389
264947 27,026 2741056 27.1856
2TeThé 274825 27,903 27.983
28,543 284673 28.703 28.783
2943463 29,423 29,503  29.584
304145 30,225 30.305 30,386
304948 31,028 31,109 31,189
314752 31.833 314913 31,994
324557 32,838 32,719 32,799
33,366 334444 33,525 334605
344170 34,251 344332 344413
344978 35,05% 35,140 35,220
350786 35,867 33,948 36,029
364595 364675 364756 364837
37,403 37,484 37.365 37,644
384213 38,293 38,374 384455
39.022 39,103 39,184 39.264
394831 39,912 39.993 40.074
40eb40 40,721 40,8027 404833
414449 41,530 41,611 41,4692
424258 42,339 42,419  42.580
434066 42,147 43,4228 43.308
43874 43,955 44,635  44.}16
442681 44,762 44,843  44.923
45,488 45,569 45,649 45,730
464254 46,375 46,455 46,535
474099 47,180 474260 474341
474904 47,984 48,065 4B.145
GH.T08  4B.T38 484868 4B.94Y
49,510 49.5%1 494671 49.751
504312 50,392 50,472 50.553
51,113 51,193 51,273 514353

1.913 51,993 52.073 52.152
S2aT1L 52,791 524871 524961
53,507 53,589 53.668 5%.748
564305 54,365 54,004 544504
55,100 55,180 55,259 55,339
55,896 55,974 56,053 564132
564687 56,766 96.845 56,924
574478 5T.557 57,636 57.715
58,268 58,347 58,426 58.505
594057 59,136 5%.214 594293
594844 59,9231 $0,001 &GC.08C
60630 6U.T0B 60,787  60.865
61labl4 81,493 81,571 61.849
62.197  H2,275 82,393 67,632
52.978 63,056 634134 634212
63,758 63,836 63.914 &£34992
644536 b4.614 544691  Gh4aT6T
654352 65,390 65,467 654545
664087 60,164 66.24L 6hye3rd
664859 66,937 67.014 67,091
67630 67707 67.784 674861
EB.3TF 5B 478 6B.553  6B.E30
694156 69,243 69,320 69,395
694931 704008 70.084 70161
T0u694  TGLTTL 704847 70.923
T1a656  T14532 7114608 7l.683
722215 TZ.290 724366 T2e442
T24972  T3.047 73.123 714199
34727 73,807 73878 73.953
T4 480 Th,556  ThHe631  Ta.lp6
754232 75,307 754382  THenss
734983 76,058 76,133 TH.208

5 13 T 2

47

g

25,675
264469
Z27.265
284063
284853

294564
304406
31,279
224074
3Z.880

23.685
344493
35.301
364409
364918

3T T2T
38536
394345
40a.155
50964

41,773
424581
3389
442197
4540604

454811
46546106
47421
48.228
49.029

4Fa 831
50.633
51433
524232
F3.031

B3.828
544,623
554418
Ghe212
574004

274794
58,384
59.372
604359
a0eT4a

61,728
624210
634290
644069
644847

654622
S84 396
67.168
674938
&8.706

59,473
T0.237
T2.999
Til.759
72218

T3.274
Th W29
T4a781
75.533
Téa. 283

AT O DEGREES Cu

10

25.754
26a54%
274345
28,143
28943

29 T44
304546
31a35%g
324155
32.960

334767
340574
354382
36,390
364999

37+808
3Be61i7
2944286
4%e238
41045

41,853
424662
534470
Ghe 278
454085

45.821
464697
7502
484306
432107

490901
50,713
5le%i3
524312
53110

533.907
S4.7G3
55,498
564291
37.083

ST«873
58.663
5Fe451
&6G.237
6l.022

61.806
624588
634368
b4a157
64e 924

65+ 700
S8a4T3
&7.245
684015
68,783

SYa54%
T0.313
T1.075
TL.835
T2a%93

T34350
ThelOh
The857
T5+6048
76,358

10

BEG C

350
260
3710
380
348G

400
410
570
435
e

450
H60
470
480
490

500
510
220
530
540

550
363
570
580
399

400
610
a0
630
840

630
(1]
670
689
590

Tou
719
7ig
30
T40

759
760
710
T8y
790

800
a1o
820
836
340

350
836G
870G
380
%0

60
2ig
EED)
330
4G

950
960
370
980
290

1000



TEMPERATURES IN

DEG C

~Z10
~200

-1%0
~180
=170
=150
~159

~140
-13¢0
~1Z¢
-110
-100

-9
-80
=70
&3

-40

150

198

200
21
220
230
240

259
260
210
280
230

200
3i¢
320
330
340

350
369
370
389
390

DEG €

G

~5+056
=T.850

~7e 659
1402
=Te 122
~64821
~5.499

«5,159
«3,801
-5.426
~5,026
~4,532

~4,215
~3,78%
o Pl
~2.892
24431

-1.960
~1.48]
-(3+799
~0.501

Ge000

0.000
0507
1.01%
1,538
2.058

24585
3.11%
3.649
4,186
44725

5,268
5.812
£.35%
6,907
Tab97

5.G08
4.560
9,113
9,667
10.222

10.777
11,332
11.887
12,442
12.998

13,553
14,108
14.663
15,217
15,771

16,325
16,879
17432
17,984
18,537

194089
194540
20.192
20,743
2ie295

o]

TYPE J THERMOCOUPLES

DEGREES C {IPT5 1968). REFERENCE JUNCTION AT G DEGREES Ce
1 2 3 5 5 [ 7 & 2 14 pEG C

THERMOELECTRIC VOLTABE IN ABSOLUTE MILLIVOLTS

~210
wT.512  —Te934 mT4955 —T.976 -7.996 =-8,017 -8.037 -3.057 ~8.076 ~8.0%8 -260
“7e683 74707 -T.T31 =T7.755 -T.778 =T.8p1 =T.824 -7.846 -7.868 ~Ta8%0 -190
7828 —T.hEB  —Toh82 =Te308 ~T.533 =7.559 ~Te58& ~T.609 -T.634 7,659 ~-180
7151 —TalBG -Te20% =T.237 -T.265 ~7,293 -T7.321 -7.388 -7,375 -7.407 ~170
4.857 ~B.BBA ~6,914 ~6.946 -6.9T8 =7.004 -74034 =T.068 ~T.093 ~7.122 ~360
62532 —B.B65 =5,598 —64630 ~5.663 6,695 6,727 ~5.758 ~6.T90 -64821 ~15@
wBa10k ~6e228 -6e263 6297 6,331 ~6.365 —64399 ~6.433 5,066 6,499 -140
L5.837 ~B.BTh -5.910 —5.946 -5,582 ~6,018 ~6.053 -6.08% -6.124 -6,159 -130
LB.464 =5.502 —34540 ~3,578 -5.61% =5,853 =~53.690 -3.727 ~5.764  ~5,80% ~120
~5.076 54115 =5.155 ~5,194 =5,233 =~5,272 =~5.311 -5.349% -5.388 5,426 ~110
4 6TF bl Ti6 G4 T55  —b,795 ~5.836 -5,876 —4.916 ~4.986 =-4.996 -5.036 -300
54257 ~5e299 -6a341 —6a3B3 -4e825 ~h.467 —4.508 -A.550 -4.581  -4.632 -90
3,829 ~3.5T2 ~3,915 3,958 -~4,00% ~4.06% 5,087 -4.130 4,172 44215 ~-80
30385 ~34433 -2.4T8 —34522 ~2a5366 -3.610 =3.654 -3.696 -3.742 -3,785 -70
23,0838 —2.984 ~3,029 ~3.074 =3,120 -3.165 ~3.210 =3,255 ~3.29% -3.344 —6¢
3478 —2.524 w2,8T0 —2.61T ~2.663 ~2,709 ~Z.755 ~2.801 -2.847 ~Z2+892 -50
~3.068 -2.055 —2.102 ~24150 =2.397 -2.2464 =-2.291 -2.338 -2,384 —2.431 -40
14530 —1+578 -1.626 -1.6T6 ~1.722 ~1,770 ~1,818 -1.865 —1.913 -1.958 -3p
Slo0kE 14093 ~1.141 -1.190 1,239 -1.288 ~1.336 -1.385 ~1.433 ~1le481 -20
.50 ~CeB00 ~DaB50 ~0a6F9 <D, 7H8  =0,798 —0,84T -0.B896 «0.945 ~3.995 ~10
02050 —0e101 ~0s151 -0e201 -0425%1 ~0,301 ~C.351 ~0.401 ~0.451 ~0.301 Q
04050 04101 0151 Qe202 04253 ©.302 D.354  0.40%  0.456 0507 [
04558 04607 04660 0aT11 04762  D.8132 D865 0.916  0.967 1.019 0
1.070 1.122  1.174 1225 14277 L.329 1.361 1.432 1.484  1.536 20
1.588 1640 1693 1.745 1.797 1.849 1,503 1.95&  2.006 2,058 30
2aiil 24163 2216 2.268  2.321 2,374 24426 2.479  2.332 24585 4G
24638 24591 24743 2,796  2.B49 2,902 2,956  3.009  3.062 3,115 50
3,168 3.221 3,275 34328 3381 3,435 3,488 3.542  3.595 3,649 60
34702 3.756  3.809 3.865  3.917 3.971 4,024  Ae0TB  4.13Z 4,188 0
4e239 Go293  4a34T  ba401 64455  £.509 4.563 4.817 44871 44725 80
44780 44834 4,888 442 64996 54080 5.108 5.159  5.213 5268 90
5.322 5,376 54431 SekB% 5560 3,894 5.649 Sa.703 5.758 5.B12 100
54867 54921 %4976 64031 5.085  6.140 £.195 4,269 543046 6,359 110
Bbahlh  Be#b68 64523 5¢578 64533  6.688 &eTh2 65.797 64852 64907 120
62562 Te0LT  Ta072 7e127  Tal82  7.237 7.292 Te347  1.402 72457 136
Te5LE 74567  Te622 TJ67T  Ta732 7.787 T.843  Ta598  T.953 8.008 148
3.06%3 B.118 8,174 #.229 B.288 8,339 B.394  B.450  B.505 B.568 150
8,616 8,671 B.T26 8,781 8,837  B.892 8,957  9.003 9.038 4113 160
9,169 Q224 F.279 94335 9,390 9.446 9,501 2,556  F.612 94667 170
94723 9.7T8 94834 9,889  F.5%4 10,000 10.05% 10.111 1066 30.222 180
10,277 104333 10.388 10.644 30.499 10,555 10.610 10.%86 10.721 104777 190
104832 10.888 10.943 10,999 11.0%54 11,110 11.165 1l.23l 11,276 11.332 200
110387 11.463 11.498 11.554 11.609 1l.es3 11,720 11.776 11.831 11.887 210
11,943 11.998 12.054 12,109 12.16% 12,220 12,276 12,331 12.387 124442 220
12.498 12.553 12,609 12,664 12,720 12,776 12.831 12.837 12.942 12,998 230
12,053 13,109 13,366 13,226 13,275 13,331 13,386 13.642 13497 13.533 240
13.608 13.664 33,719 13.775 13,830 13,886 13.941 13,997 14,052 14,108 250
14163 144219 144276 14,330 14,385 16,441 14,596 14,552 14,607 14,563 260
142718 146.776 14,829 14,885 16,940 16,995 15,051 18.106 15.162 15.217 270
15.273  15.328 15383 15,439 15,495 15,550 15,605 15,661 13,716 15.771 280
15,827 15.882 15.935 15.993 164068 16.10& 16,159 16.214 164270 16.325 29¢
16,380 16.836 15,491 16,547 16.602 16,657 16,713 16,768 16.823 16,879 300
16.934 16.989 17.044 37.300 17,185 17.210 17.266 17.321 17.376 17.432 310
17.487 17+542 174597 17.453 17,708 17.763 17.818 17.874 17.929 17,984 320
18,039 18.095 18.150 18,205 18,260 18,316 184371 1B.426 18,481 18,537 330
18,592 18.687 18,707 18,757 18.813 18,868 18,923 18.976 19,033 19,089 340
19.1k% 19.199 1%.254 19,30% 19.36% 19,420 19.475 19,530 19.583 19,640 350
19.695 19.751 19.806 19.861 19.916 19,971 20.026 20.081 20.137 20,192 360
20.267 20.202 204357 204412 204467 20.523 20.578  20.633 20,688 20.743 37¢
SG.79B  Z0.853 70000 20,964 21.019 21,074 21.3129 21.184 21,239 21,293 380
712350 214405 21.560 214515 21.570 21.625 21.680 21.736 21791 21.845 390
1 2 3 4 5 & 7 8 El 10 DEG €

48



TEMPERATURES [N DEGREES C

DEG €

400
510
&20
430
440

50
460
476
480
499

500
51c
520
530
349

350
560
570
580
590

1w
510
420
£30
G40

650
860
670
680
690

To0
110
Ti0
730
740

150
760
770
78¢
T30

e

B0
810
a0
830
B4G

850
8460
370
114
890

00
919
920
930
40

#50
360
270
980
990

1+G00
1a018
1,020
1,030
1eG40

DEG €

o

21.946
224397
224949
23,501
24,054

2607
254161
25,716
26.272
254829

27.388
274949
2B. 511
29.075
29,542

30,210
30.782
31.356
31,933
32.31%3

33,096
33.683
344273
34,867
35,464

36.068
36671
37280
37.8%3
38,510

394130
39,754
404,382
41013
41647

42,283
42,922
434,563
440 207
B4 .B52

45,498
HE. 104
462790
&7 h3h
48,076

48,714
69,354
49,989
504621
51243

514875
5244%86
$3.115
53,729
54a341

54,948
55,553
564155
564753
574349

57962
58,533
594121
59,708
604293

o)

1

21.%01
224453
23.004
23,556
24,109

254662
25.217
25,772
264328
264885

27 hleh
Z8.00%
28.567
29.132
454698

30,267
30.839
31,413
31.991
324571

3341558
33,742
34,332
34,926
35.524

3bai28
35.732
374301
374934
AB.572

39,192
39.817
4Gaa45
41.076
414710

42,347
42,986
43,627
46,271
GaaBLT

454563
ab, 209
464,855
47,498
484140

484780
A9, 418
50,0582
50684
514312

514937
524558
534176
523,791
S4 401

59.009
55,613
564215
56.813
574408

584001
58,592
59.180
554767
604351

H

2z

TYPE J THERMOCOUPLES |

LIPT5 1968)s

3

4

5

&

REFERENCE JUNCTION

7

&

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLYS

212958
22.508
2340060
234612
Z4.164

24,718
254272
25.827
26,383
265«Fh41

27500
284061
284624
29.188
234755

304324
30.896
3l e471
374048
324629

33,213
33.800
344391
34,986
35.584

36.186
36,792
37,402
38.018
38.633

3%.255%
39,880
40.508
416139
41.7T4

42,411
43,050
43,632
G4l a 338
444981

45,627
4B o273
4654919
47562
58,204

4B, B4L
49,481
504116
504747
514375

512999
524620
G3.238
53,852
54 as62

55.070
5%.674
564275
56.873
57068

58,060
584651
59.239
59.82%
&0«410

2

224011
22563
23115
234667
244220

264173
284327
25883
264439
26997

27556
28,117
28,680
294245
29,812

30,381
304954
314528
324106
3245687

33.272
334859
344451
35,046
EErY-Sad

36.267
364853
3T es63
38,078
384695

394317
3T.542
40a571
414203
414837

424475
43,314
434756
44 o Q0
454046

45,692
46338
46eIB3
47,627
484269

48,908
49,545
5041279
304810
51437

524061
524682
534299
53,913
S4a523

554130
554734
864234
566932
57527

584120
58,710
594298
5% .884
60468

+ Vehs above 1400°F {760°C) are extrapolated -
See note on next page.

Z2.066
Z2+618
234170
23.722
244275

24,829
25,383
25.938
264495
Z7.053

27,612
286173
284736
294301
294856%

304439
31,6811
314586
324164
32.7T46

33,330
33,918
34,510
35,108
35,704

364307
36,914
374525
38139
38.757

39,379
40,003
40e634
4le266
51,901

424538
43.178
430820
[y
45,131

43,757

46,403

472047
4T+691
484333

48,972
49,608
Bla242
504873
514500

521286
52eTh4
53.361
53,974
544584

55.1%91
35,794
56334
564992
57:584

58,179
584769
5943586
594342
604527

224122
224673
23,225
23.7717
24,330

24,884
254438
25,994
26,551
27109

27,668
28.230
284793
294358
29926

30496
31.068
3i.b4h
324222
324804

33.389
33.977
34,569
35.165
35.764

363568
36,973
3t.586
38,201
38,819

39w h52
40068
4045637
41.329
414965

52602
43,242
43.885
By 029
k5,175

55,821
46,467
474112
47,755
48,397

49,038
49.672
50,305
50.936
BlueB62

‘524186

524806
53.422
54,035
Shab45

55.251
55854
564454
574051
T 646

58,238
58.827
59,415
6G.001
634585

48

224177
22,728
23.280
23,833
244386

24,939
25.494
264050
26.606
27.185

27,724
28,286
28,849
29,415
29,983

30,553
31.126
31l.702
32,280
32,862

33.448
34,036
34,629
35,225
35,825

36,428
37.03¢&
37,647
38,262
38,882

394504
4G.13%
40,760
41,393
42,028

A2.666
43,306
43,949
44,594
45,240

45,886
46,532
47.176
47.819
4B.061

49,099
4% T35
ale349
50.998
5Ll.62%

524248
52,868
334484
34,096
S4.TR8

55,332
55.914
56,514
57,111
57,705

58,297
58,886
5Fua Tl
604059
60,643

22.232
224784
234336
23.888
Zha il

24,995
25.549
264105
26.662
274220

27,780
284342
284906
25471
10,039

30.618
3i.183
3l.75%
32.338
32.921

33,506
G4 ,09%
34.688
35.285
35 .9835

36,489
37.097
37.709
38.324
38,944

3567
40193
404823
41,456
42,092

A24730
43.370
44,014
b+ 6558
454304

45950
46,598
474241
47,884
484525

49,163
49,799
504432
51061
5le687

52.210
52.929
53,545
544157
She 766

55,372
554974
564574
57,170
5T.764

58.356
58,945
59,532
504118
60702

7

22.287
Z2+039
23+39)
23943
242496

254050
25.605
26w161
26.718
27276

27836
28.398
284962
294528
3G.098

304667
31+2481
312817
322396
32979

33.565
34a155
34,748
352544
35.945

384549
3T.358
37.770
3B.386
39.006

39.629
404256
404886
43.520
424156

42+ 794
43435
A 3T8
GhaT23
45,369

Aba01%
4be661
474305
4Te948
#8a589

494227
49+ 862
50495
51s124
514750

524372
52.991
53507
544219
344827

5%.432
564035
5He 634
574230
5T+824

58,415
59004
59,591
604376
600760

G

Z2e342
22,894
23+ 546
23.999
24,5582

25.106
254661
26236
264 T4
27.332

27.893
284455
29.019
29.583
302153

30724
31298
31.875
32.435
33.038

334624
34.214
34,807
35.404
36.005

364510
ATa239
374831
3B Hh8
39,053

3926492
403219
404950
4%.583
424219

42858
43,459
LETR S ¥4
ik 78S
454 H 34

454080
46125
474369
48.012
48633

4Fa 291
49,926
504558
514187
51l.812

52 a3
53.053
53,668
544480
544888

55,493
56.095
56.693
57289
57.883

SB.hTh
59,0863
59.650
60,235
604818

AT { DEGREES C»

10

224397
22,949
234501
244054
244607

254361
25.716
26272
264829
274388

2T.949
28.511
29075
29642
304210

30.782
31.356
314933
324513
33.096

334683
344273
34.867
35064
364066

36.671
37280
37.893
384510
39.130

394 154
W0 382
434013
Bbleb4T
42,4283

HZe922
43,363
442207
h44852
45 .498

4b, Lok
46,790
&7 434
484076
484716

43,354
494989
504621
51.249
51875

52.496
53,115
53.729
54,341
54,948

55,553
564145
56,53
57349
57342

58.533
59.121
59,708
60+293
60.876

10

DEG €

40G
4ip
420
430
s

550
460
476
480
450

500
5%0
520
530
540

53@
560
579
580
550

bag
610
620
636
&40

650
860
670
&8¢
690

TG0
Tio
729
730
T4

750
T60 1
770
TBG
T

3900
8la
a82¢q
B30
Bag

850
860
870
adg
&%g

g00
910
920
930
S40

950
969
kX
289
990

145060
J TR R
1s030
19020
19040



TYPE J THERMOCOUPLES 1

TEMPERATURES IN DEGREES C {IPTS 1965). REFERENCE JUNCTION AT O DEGREES Ce
DEG C 0 1 2 3 4 3 6 7 8 g pis DEG C
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

11050 604876 604935 604593 614051 614309 61.168 61,226 6l.284 6la342 6L.400 61.65% 14050
iv0b0 61,459 6314517 61.575 61,633 61.691 61,749 61,807 614865 61,923 51,981 62.039 13060
1:070 62,039 52,097 624156 6£2.216 B62.272 62,330 62,388 £2.446 6Z+504 £2.562 52.619 1070
1,080 2,619 52,677 62.735 62,793 62,851 &2.909 62,967 63,025 £3.083 63,141 63,159 1,080
1090 63,199 53,257 63.314 63,372 63,430 63,488 63,566 63,604 63.662 53,715 63,777 14050

1+100 634777 634835 B3.893 63,9517 64.009 64.066 64,124 &4,182 64,240 64.298 64,4355 1+100
1s110 64,355 54,8413 64,471 84,529 Bh58H 64 .644 64,702 6G4.T60 64,817 64.875 64,933 1s110
1,120 640933 £4,991 55.048 65,106 65,164 65.222 65,279 65.337 £5.395 §5.453 65,510 1120
1+130 65,510 65,568 65,626 565,683 65,741 65,799 5,856 65.914 65372 5564029 66,087 1130
14140 66,087 66145 664202 56,260 664318 66375 658,433 BHAATL £5.54B  66.506 656,884 1rlsg

1150 564664 H6.T2L B6,TTT 664836 66,894 £6.952 67,857 67.067 aT.1246 67,182 67,240 14130
1si60 674240 674297 674355 67,412 67,470 $T.527 67,585 67,643 6T7.700 67,758 &7.81% 14160
1170 674815 6T.BT3 67.930 £7.988 68.045 68.103 68.160 684217 684275 68,332 68.390 1el70
12180 684350 6B.4AT 684505 66,562 684619 68.677 68,734 68.792 68,849 68:306 6£B8.96k 15130
1:190 684964 694021 6%.0T78 69,135 69,193 6%9.250 B6%,307 694364 69,427 69.479 69,535 1319¢%

12200 69,536 12200

0EG C 0 1 z 3 - 5 & 7 -] g 10 DEG C

T NOTE:  The maximum recommended temperature Hmit for Typs J thermocouples is 1400°F [780°C). The extension of the Type J tobles gives
temperature-slectromotive force data to 2182°F {1200°C). This extension is a mathematica! extrapulation based on timited calibration data
and caution should be exercised in its use. The basis for the extended curve 7s disctssed in N.8.S. Monograph 175,

&0




TEMPERATURES IN

OEG <

-z70
-260
-250

=240
~Z230
=220
-210
-200

~190
~180
~-17¢
-368
~15¢

~140
-130
-120
—-110
=100

-940

-7
~&{
~50

=40
-3¢0
-4
~1g

16
20
20
&0

50
&G
70
80
F0

109
110
i20
130
140

150

240

250
280
270
2B0
29¢

300
310
320
330
340

DEG €

O

~6s 458
~helb]
~5.504

~5e344
~HedbE
~6¢158
~54035
~5,891

-5.730
~54550
-5,354
~5.141
mby 912

i B6G
G ki1
~&a130
-3,852
“3e55%3

-3.2642
“24930
~2+586
~24243
~1.889

~la527
~1el56
0. TTT
-De392
0«000

C.000
Ge397
GeT98
1.203
1.611

Zal2Z22
2.436
24850
3,266
3,681

2,09%
4,508
44919
5,327
5,733

64137
64539
$e939
Ta338
T« 137

Bl 137
8,537
8,938
9341
FaTab

10.151
104560
10.96%
11.381
114793

124207
124623
13,039
13.5656
13.874

[

TYPE K THERMOCQUPLES

DEGREES C (1PTS 1968). REFERENCE JUNCTION
1 2 3 & 3 6 7 4 ?
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS
—balhh  —Hehb4E —HuL48 54450 6452 w0453 64455 —hab56  ~b ABT
“EehDB 64813 5,817 —6.521 <6425 ~B.42% 640432 5,435 -5.438
=635l =6e358 -6a364 ~6a3TL —5a37T7 -6,382 ~6.388 ~6439& ~6,.399
~62271  ~6+280 -64289 ~4.297 ~6.308 -H5,3146 —6,322 -6,329 =6.337
—6al78  ~6418l «54192 64202 ~564213 8,223 ~64233 —6+253 ~6.253
“6s048  —6.061 —5,074 <6087 w5.09% 64111 —62123 64135 -6.14T
~54907 =5.922 ~5,936 ~5.4951 <5.96% -5,980 5,994 ~6.007 =6,.,021

“54787  =5,T763 5,780 =54796 =5.,813 -5,829 ~5.8485 ~5.880 «5,875

—94569  —3,587 -5,606 ~5,626 ~5.642 5,660 —5.86TB -5.695 -3.712

~543T4  =5,304 -B,414 ~85,434 ~5,0454 5,474 ~B,493 ~5,512 5,531
~5+163 ~5.1B5 5,207 —5.228 ~5.249 w5,271 -5,292 =5,313 =~-5,333
—4eB36  ~4uF5T  ~4y983  ~54006 =54029 ~5,051 -5,074 ~5,097 =5,119

—5eb%h8  —4.T1F  «hyT4H3  whaT68 44792 ~4.81T7 ~h.861 ~4.B65 ~4.889
=he 43T —he G463 4,089 ~4.515  ~b64541 —5,587 ~4.593 44818 ~4.644
~helbb 4193 —haZZl ~44248 ~4.276 ~44303 ~44330 —&44357 ~4.384
~3e881 —3.91( -3.93% ~3.968 —3,997 -4.0725 w8,053 4082 «84.110
=34584 —3+B1l4 -Jeb4h  ~34674  -3.704 ~3.734  -3.764  —3.793 =3.823

w3924  —34305 ~3.337 -3,368 ~-3,399 -3.430 -3.461 ~3.402 =~3.523
—2953  ~2.985 -3.p18 34050 ~3,082 3,115 3,147 -3.179 -3.21%
=2+820 ~24654 -2,887 -2,721 —2.756 =2,TB8 ~2.82} ~2.8%% -2.887
~22T7T m2,312 ~2,347 —24281 ~2,416 =-2.450 ~2.484 -2,518 =~2,552
~14925 ~1.961 -1,996 =~2,032 -2,067 -2,102 =-2.137 =—Z.173 -2.208

—ie563 14600 <14636 148673 —1.T709 ~L,745 ~1,78F —-1.817 ~1.853
~1ed93  rmla22L -14268 1,305 1,382 ~1,379 ~1,4168 —1.453 ~1.450
~0a8i6 —0eB834 ~D.B92 —04930 =~0.968 <1.005 ~14043 =1.081 =1.118
~Qei3l  «0e869 ~0.508 —0.547 ~Du8B85 -0.624 ~0.662 ~G.7T01 ~0.739
~0a4033% ~0+079 -043118 —0a157 =~Cal97 =0,236 ~0.+275 =0.314 =0.353

0,039 0.079  0a119 0s158 0,198 0,238 0,277 Ge3lT  (.357
0at37 Get 7T 04517 Qa557 02597 0,637  0.677  0.718 0.758
Na.838 0879 0.919 049640 14000 L.041 1.081 1e322 1,162
La246 1,285 1,325 le366 1.607 1.448 1,489 1529 1.570
12652 14693 1,734 12776 1.817  1.858 1,899 12940 1.981

2064 2a103 Zaltb Z+188 2a229 24270 Z2e312 2+353 24394
24477 2.519 24560 24601 24643 2.684 24726 247867 2+809
Z.892 24933 24975 3.018 3.058 3.100 3141 3.183 54224
3.307 3.349 34390 34432 34473 34515 34556 34598 3.639
34722 3764 3.80% 3547 3.888 3,930 3.571 44012 4,054

42137 44178 Ga219 4a261 44302 4343 44384 el 26 Galtr?
e Ba 390 ka632 La6T3 4eTlk 44755 4aT6 4837 54878
54960 5,001 54042 54083 S5e124 S.i6h 5,208 Salbbh Se2B7
5.368 5.409 52450 54490 5,531 S.571 5.612 24652 54693
.74 S.814 5.855 54895 54936 34976 &.016 60057 £+0897

62177 £4218 64258 64298 6338 54378 6.419 54689 6499
6. 579 5e619 64639 G469% 6. 736 6,779 6uBi% 5.839 54859
6979 Te019 74059 Te099 7,139 T.37% 7,219 T+289 Ta299
T.378 Tatis Te438 Tet98 Ta538 14578 EEX:33:) Teb58 T+ 697
Fa777 74817 7.857 Te89T 7.937 T.977 B.017 BaQs7? 84097

S.177 8.216 84256 8296 84336 8,376 Guleib 84456 8.497
B 577 Ba.617 84657 84697 8,737 8.777 B.B1L7 BeB57 §.898
T 92018 54358 Fa099 Fa13% Pe179 Ia220 G280 T+ 300
F4381 Guh2l Faltbr2 F.502 G.543 F4583 ERY-Y23 Febos 94705
. 786 G826 G.867 FeF07 Lryl:) Pe989  10.82%9 10.070 310.L11

106192 104233 10.274 104315 104355 10,396 10,437 10,478 10,519
10600 *1Cw641 10682 10.723 10766 10.805 10.846 10.887 10.928
11.G18 134053 114093 11.134& 114175 11.216 11.257 11.298 11.339
1la%22 174463 11,504 11.546 11587 31,628 11.669 11.71% 11.752
114835 1148786 114918 114959 12,000 12.042 12.083 124125 1243866

12,249 12,290 124332 12.373 12.415 1Z2.456 12,458 1Z2.539 12.381
124666 124706 124767 124789 124831 32,872 12.914 12.95% 124997
13,080 13.322 13,164 13,205 13,247 13,28% 13,331 13.372 13,414
134497 134539 134,581 13.623 13.665 13,706 13,748 13,790 13,832
134915 134957 134999 l4aGal 144083 16,125 144167 144208 14.250

i 2 3 4 5 & 1 8 9
&1

AT Q DEGREES C»

14

-6.458
~6odtds]

—6.,404
wh e Bhh
—54262
~&e158
~6a035

-54891
~5.730
~54550
~54354
w5a1sl

—4.912
40669
wh o b 10
—4.138
34852

~34553
~3.242
-24920
-2+586
-2.243

~1.889
=1e527
-1.156
—0. 777
-0a392

2+397
GeT98
L.2g3
le&ll
24022

2et36
24850
34266
3.681
4095

He508H
#2319
5.327
54733
643137

64539
£4939
7.338
Te737
Ba137

84537
8,938
Fe34l
FaT45
19.151

i, 540
10369
11381
11793
12.207

1Z.623
13.03%
134456
13,878
144292

10

DEG C

13g
140

150
160
17g
180
190

200
Z1ip
220
230
240

250
260
z70
Z8Q
290

300
3le
320
33¢
340

DEG €




TEMPERATURES [N DEGREES C

DEG C

350
360
37a
380
390

400
4310
470
430
440

450
460
£70
480
490

500
510
520
530
540

550
540
$70
380
550

60
610
&20
630
640

630
S60
670
680
490

700
19
720
7340
Thi;

750
760
10
780
150

500
810
820
B30
840

B30
864G
870
880
8%

00
210
20
930
Q4L

P50
g6
270
980
90

DEG C

0

4. 292
14,712
i5.132
154552
154974

164395
16.818
17.241
17.664
18.988

18.513
18,5938
194363
19.788
20,2148

204640
21,066
21,493
£1.919
224346

22712
23,198
23,624
24,050
24,476

24,902
25.327
254751
264176
254599

27.022
274845
27,867
28.288
28,709

29,128
29547
29.965
30.383
30,799

3l.215
31.629
32,042
32.435
32,866

33277
334686
30,095
344502
34,909

35,314
35,118
36,121
364524
364925

Fa323
37,724
38,122
38.51%
38.915

39,310
39.703
40,094
40.488
40,819

H

14,534
144154
15,174
15.5%4
164016

Ioa438
16.860
17.283
17.707
184131

18,955
18.980
19.405
1%.831
204257

2G.683
Z21.10%
2] 45935
21,962
22,388

224815
23,241
2346867
244093
244518

244948
25,369
254794
264218
2646432

274065
274487
27909
284330
28.751

25,170
294589
30,007
304524
3G.849

31.256
314670
32.084
324496
3z.907

23+318
33,727
34,136
344543
ELTS-TAY

35,354
35.758
364162
ELPS-1
36965

3743265
374764
38,162
38.558
38.954

394349
39.743
40136
406527
454918

2

TYPE K THERMOCCOUPLES

{IPTS 1948},

3

&

&

&

REFEREMNCE JUNCTIOR

F

]

THERMOELECTRIC VOLTAGE IN ARSOLUTE MILLIVOLTS

14,375
14.796
15.214
15.636
14,058

16,480
16,902
17,326
IT.749
184173

18,598
19.023
19448
19.873
204299

204725
2l.152
21,578
224004
224431

22.457
234284
Z3.710
244136
24561

24.787
254812
25.836
264260
264584

27,107
274529
27951
284372
284793

2,217
29631
334049
3dak66
3p.882

31.297
31.712
324125
324537
32,948

334359
33.768
344176
34,583
34,590

35,395
35,799
36,202
364604
374005

37405
37.803
38,201
38,598
38.994

39,3848
39,782
434175
4Ca566
454957

144418
14,833
15,258
15679
164100

1322
1649435
i7e368
174792
184216

LBe640
194068
19.4%0
1%.916
206342

2Q.768
21s194
Z1.621
22047
ZZ.47T3

224300
234326
23,752
244178
Pheb04

25,029
Z54454
254879
264303
264726

2741409
27572
274993
28a4)4
28.835

27,254
234673
30091
306508
30924

31,339
31753
324156
32.578
324990

334400
334809
Dh,217
ELSE-
35030

35,435
35,839
36242
364544
3Te045

370545
372843
30,241
384638
39,033

39.428
39.821
404214
4Ca605
434596

14,460
144880
154300
154721
164142

les564
16.987
17.410
17,834
18.25%8

184583
194108
19,533
19.95%
20,385

20811
Z1e237
21,663
22,090
224516

224902
234369
23.795
244221
2haG46

25.072
254497
25921
264345
264769

274192
27614
284035
284456
284877

254296
294719
30.132
30549
304965

31.380
214794
32207
324619
33.0351

334841
33,850
344258
34,665
35.07%

35,476
354880
364282
36684
37.085

37,484
37,883
38,281
38,677
39,073

394467
39.861
464253
40,645
414,035

52

144502
15,922
154342
19.763
lba184

164607
17,029
FT4453
i7.876
184301

iBe725
194350
17.576
204001
A0a827

20,853
21280
21.706
224132
224559

Z2.985
23.411
13.837
244263
24689

254134
254539
25.964
264387
25.811%

LT4234
27,656
28.078
284498
2Ba919

29.338
29756
30.174
30.591
3l.007

314422
31.836
324249
32661
33,072

33.482
33.891
344299
As,705
3534141

35,516
324920
36.323
3b6.T24
37,125

3T.524
37.523
384326
33.747
34e112

39.507
39.900
40,252
40684
414074

lé5ag
14,964
15,384
15,808
16,227

16,649
17.072
17.495
17.919
184343

18,768
19.193
19.518
20004
20,470

23,698
21,322
21,749
22,175
22.601

23,028
23,454
23,880
24,306
244731
25,157

25,582
264006

26,430

26,853

214274
Z2T.6%8
25.120
28,540
28,951

29,380
23,798
30,216
304632
31.048

31.483
31.877
32.290
32,702
33,113

33,523
33,931
34,339
34,746
35,132

35,557
35,960
36.363
36,788
37.16%

37.564
37,963
318,360
38,756
39.152

39,546
39,939
AGe332
4G.723
41,113

L4a586
15.006
154426
15.847%
16,269

164691
173114
174537
17.961
i8.385

18,810
19,233
194661
Z0.086
2045312

20.938
21436435
alat91
224218
A2abbs

234379
23,497
£3.923
244308
24174

254199
25,624
264068
264472
26898

27.3%8
EX PN
28,1862
284533
29,002

29422
294540
35.257
304674
31,090

3l.504
31.918
32.331
324,743
33,154

33.5964
334972
36,4385
34,787
35,192

35.597
364000
364403
36804
372485

317,606
38,002
34400
384796
3194191

39,5385
39.%7%
434371
AG.T62
41152

l4abzs
1540438
L5a068
it.u89
164334

154733
174156
174580
184004
18.428

18.853
15.278
19703
204129
204355

20.981
21atk07
21,834
224260
22,687

2343132
234539
23,963
24.391
2heB27T

25242
25.664
264Q9L
Zbe51%
i5e938

214361
27.783
28,204
284625
29,044

2844064
29.882
3C.299
30.716
31.131

3ie546
I 960
32.372
324784
334195

334604
344013
344021
34.827
25.233

35637
3ba041
3be443
16,8454
3Te245

3Teblel
38.582
38.439
384836
39,231

394625
404018
404010
49,801
41,3191

9

la.870
i5.059¢0
154510
154931
164353

164776
17.199
LT.622
18,046
184470

1P

19.320

194748
200372
ZUe 598

21025
214450
214874
224303
22,729

234 k56
23e582
24,008
244434
ELTR-1:14

Z25a.284
Z5.709
Z6.133
264527
26+980

274403
27,825
284246
284567
29,086

29905
29924
3Ca 355
304757
31,373

31+587%
32.00G1
BZe414
324825
334426

33,645
ELRYtET
34 a461
34,868
35,213

35.678
36081
3604483
36.88%
374285

37.684
38.082
28.479
38,875
39,270

39,664
40,057
404449
40,840
41,230

AT 0 DEGREES Ca

1

L0712
15,132
15.552
35,974
16.395

164818
174261
174664
la.p88
18.513

18,938
1943463
19.788
20214
20.0640

214066
214493
H A
224346
224772

23,198
234624
24030
24,476
24.902

25,327
25,151
264174
26.599
2Te22

274485
27,867
284288
284709
29,128

2FeD57
29,965
3. 383
304799
314234

31.629
324042
F2.455
324868
334277

33.686
34,095
34.502
34,909
354320

354718
364121
365724
364925
37.325

37724
348,122
38.019
38.919
39.310

39.703
53058
40488
404879
41269

16

DEG €

350
360
379
380
490

400
510
420
s3g
440

@50
E2-1+]
a4t
480
450

500
510
s2g
535G
540

250
360
“70
580
530

600

629
620
G40

&£50
860
870
580
690

o0
710
T2
T3q
140

750
760
70
T8g
TR0

800
314
8ig
83g
40

850
g6
870
880
290

60
910
922G
93¢
G40

950
i ds]

-]
il

LEG C



TEMPERATURES

DEG ¢ Q

1,000 41.269
10310 41,657
12020 424005
15030 G2e432
15040 42,817
14050 43,202
1,060 43,585
1070 43,968
1080 444349
1,090 L4729
143100 454,308
LellC L5 44885
i+120 45,863
1:130 46,238
1rlac 464612
1+1530 46985
Lelo0 47.356
1170 474726
1s18¢ 48,095
Lsl50 48,462
L5260 48,828
14210 45,192
1220 49,555
1+230 49,918
T 240 504276
19250 SOeB23
14260 50,990
Es270 Slednh
1s280 31.697
1290 52..049
19300 52,398
1+310 524787
12320 53,093
1230 53 a439
13480 53,782
1330 Shal2%
1,380 Sl bty
1+370 54.8C7
DEG C G

IMN DEGREES C

1

414308
41e694G
424084
52,470
52,858

43,240
43,6240
440056
Lh.387
GL4.T67

45,146
45,524
45,900
480275
464669

GTa022
474393
47743
484132
486435

4B.565
494229
434591
G.952
50.311

500669
5l.02%
31380
5L.733
524084

32,433
S2.78%
534128
33,473
534817

Shal29
34501
S4e84]1

I

TYPE K THERMOCOUPLES

tIPTS 19681«

2 3

THERMOELECT
414367 41,385
41,735 41,774
424323 42.163
424306 424548
420896 42,933
434279 43.317
434662 4£3.700
4h4084 480082
4aa525  ah4a 463
464805 444843
45,184 45,222
45,561 45,5399
45,935 45,975
460313 464359
45687 46,726
474059 47,098
LTL430  aTa 468
47,800 47.837
48,169 4B8.205
458,556 4B.572
45,5901 48,937
494265 49,301
492627 49,663
49,988 504024
50,347 50,382
50.709  S0.Tex
51,061 51,096
514415 51,450
534768 51,803
524119 52,154
52,468 52,503
52.8k6 52.851
53.162 534197
53,507 53,542
53.851 53,885
54,193 S4.223
544535 54.569
544875

H 3

REFERENCE JUNCTLON

4 3 & 7 8
RIC YOLTAGE IN ABSOLUTE MILLIVOLTS
Glah24 8las62 431,502 41,341 41360
414813 41.851 41,830 41.929 &l.988
42,200 624239 42,277 424356 624355
42,386 42625 42,5663 42,702 42.740
42,971 43.010 43,048 43,087 43,125
434356 434394 63,4327 43,471 434509
43,739 43,777 43,319 43,853 43.89L
G4e]2] 444159 44,197 46.235  AA.273
ahe30%7 444535 440377 44,615 4484653
44,861 54.91% 64,957 44,995 45,033
554260 45,297 45335 454373 454611
55,637 45.675 4504712 45750 a5.787
46,013 46,051 46,008 46,126 A6.183
46,388 H46.425 46,463 462500 464537
46,761 46795 0,836 45.B73  46.910
474138 47.17TL  AT.208 47.245 4T.282
ATeB05  4T4542 47,579 A&T.0lé&  4T.053
GT.BT4  HTe91L  47.948 47.985 L8.021
40,242 484279 48,316 4B.352 484359
4834609 48.645 48,682 48.718 4B.753
48,974  49.01C 49.047 43.083 49.320
49,338 4F.374 4T 410 49.446 4G.483
49,700 5%9.736 494772 59.808 49.844
504060 504096 504132 504168 304204
5C4419  50.433% 50,691 50,526 50.3562
5G.776 50812 50,547 50.883 50.919
51,132 51,167 51,203 51.238 51,274
514586 51.521 5Ll,5356 51.592 %1.827
51,838 514873 51.908 51.943 51.979
524189 S52422A 52.255 52.294 52.329
52,538 52,573 51,608 52.682 524677
524886 52.920 52,955 52,98% 53,024
53.232 53.266 53,301 53.335  83.370
53,576 5345614 53.04% 53.679 53.714
23,920 53.954 53,988 54.022  54.0357
5he762 544296 B4,.330 54,354 54,398
564603 544637 54.67] 54.705 544739
4 5 & 7 8

53

g

53619
524006
424293
524179
43,166

434547
43,930
Ghe 311
44,69]
45,070

45,448
45.82%
46e201L
L5575
(T2

474319
47,682
48,058
484426
48,792

494156
494519
49,580
50240
504298

50.954
51.309
51.662
SZe014
52364

52.712
53.G59
534404
53,748
54.0%)

54,432
544773

AT © DEGREES {a

10

41637
a2.045
420432
42817
43,202

43.585
43,968
by 30G
44729
454108

45486
45 .863
4b4238
Ghebld
46.985

474358
4TaT28
4854095
4844562
48.828

49,192
494555
49.9%48
304276
3045633

504990
ERTELES
514697
324049
52.398

524747
53.093
534435
53,782
S54.125

ELRT Y11
Bk e BOT

1o

DEG ¢

12000
1s0lg
La020
15030
1084

1s05¢
15060
1070
1:080
1,090

1100
Tallg
1sl2c
1ri3c
islac

1150
1y180
rl70
LslB0
1eivg0

12200
is210
1220
1,230
14240

1.250
1260
11270
1780
19290

15300
1,310
13320
13330
12340

14330
12360
1370

DEG C



TEMPERATURES 1IN

DEG C

1490

130
160
ito
180
190

200
210
270
230
240
250
260
210
280
290

300
310
F20
330
340

3590
360
370
380
350

£00
410
H20
430
440

430
560
470
480
4510

300
514
520
530
540

550
560
570
580
590

DEG C

[+

~0a226

0,188
-p.l45
~0. 100
—-0.051
0.000

0.000
0+054
G.111
Vel71
0.232

0.296
T.363
Q.h31
0.501
04573

0647
0,723
0.800
0.879
0959

14041
1,124
1.208
La2%4
1.380

l.468
1.557
1,647
Te738
1.830

1.923
2,017
2,111
24207
2.303

2400
24458
2.5%6
2.695
24795

2+8%6
22997
3,099
3,201
3,308

3,407
3,511
3616
3,721
3,826

3.933
440329
44186
b442548
f,362

hakTL
4,580
hab89
45199
4,910

5,021
5.132
Ga2hh
54356
5,469

o

TYPE R THERMOCOUPLES
DEGREES C [IPTS 1968). REFEREMCE JUNCTION AT O DEGREES Ca
1 z 3 4 5 & 7 8 9 i0 DEG C

THERMOELECTRIC VOLTAGE [N ABSOLUTE MILLIVOLTS

-50
~0a192 -Del98 04200 —04204 =0,207 ~0.211 -0+21% -0+219 —0.223 -0+226 -40
~0a150 =0.134 ~0ul158 ~04163 -0.167 -0.17@ -0.17% ~0.180 <~0.3Bs -0.188 ~30
~Bal05 ~0+109 -0ull4 =0e.319 ~0.123 ~0.128 -0.132 ~04137 =141 ~04145 -20
~0.056 #04061 =0s066 ~0407i -0.076 -04083 =0.086 =0.0%1 =0.095 =~GalC0 -10
~0w005 =0s011 =0.016 =0.0Z1 ~0.026 ~0.031 =0.036 ~0.041 ~0.046 =~0.053 ¢}
0.005 04011 0016 0021 04027  0a032 G038  D.G43 04049 04054 8
Ce060 04065 0071 G.077 0.0B2  0.088 - 0.094  0.100  0.10% 0.111 10
0117  0a323 0129  0e133  0u341 0,147  0.152 04158  0.185 Q171 20
04177  9.183 04189  D.19%  0.201  0.207 0.214 0220 0.226 Qe232 3G
04239 04265  0.251 Ba258 04284  0G.271 Ga2T7 0283 0.290 04296 40
0303 0310 0.316 04323 0,329 0,335 0,343 0.349 0.3% Q.3463 50
0.36%  0.376 0.383 0.390 DL39T7 04403 2.510  Gl417  0e%24 0 0.63) &0
04438 04445 04852  0s659 0466  0u8T73 0.AB0 04487  0.495 04501 70
0.508  0.515 04523 0,530  0e537 0,544 04552  0.5%9  0.566 0573 89
04581 0.588 04595 84603 0L&L0 0.61T 0,625 0.632 04840 Dab4? 90
0,655  0e662 04670 04677 D685 (.6972 D700 0+708  D+715 D.723 lo¢
04730  0.738 Du7h6 0,754  G.763 0.76%  0.777  g.784 0,792 p.800 110
0+808 04316 0,824  0.831 04839 04847 04855 0,863  0.87) 04879 120
0.887  0«B95  0.903 04911  ©e919  0.92T  D.935  0.9483  0.951 Ge959 130
D967  $.975 G.%8%  G.992 1,060 1.008 1.016  1.02¢ 1.032 1.041 140
048 14057 12065 1,974  1.082  1.0%0 1.09% 1.107 1.115 l.124 150
1a4132 1.140 Lel49 1+157 14366 1,174 1,183 1.191 1,200 14208 160
1217  1.225 1a234 14242 1.251 1,259 14268 14276 1.285 1295 170
1,302  1.3%2 1a31% 14328 14337 1e345 1,356  1.363 1.372 1.380 18¢
1.389  1.398 1807 1.419 1.6428  le433 La4a2 145G 1,459 1.468 19¢
1477 1e%B86 1895 le504  lu512 1,521 1.530 1.539 1.558 1557 200
1.566 1,575 1.584 1.593 1.602  1.611 1.626  La629 14638 labh? 210
14656  1.685 1,676 14683 1.692 1.7¢2 1.711 L.720 12729 1,738 220
1747 14756 1766 1.77% la784 1.793 1.802 Ta812 1.823 14830 230
1835  1.849 1.858 1867 1.B76  1.885 1.89%  1.904 1.914 1.923 240
14932 1.942 1.951 1.960 1.970 1.979 1.988  1.958 2.007 24017 250
2,026 2,036 Ra043 2,054 2,064 2,073 2.083  2.0%2 2.102 2.1ll 260
2,121 2.130 24140 22149 24159 2,169 2,178 2.188 2,197 24207 270
2.2k6 2.226 24236 24785 2,255  2.264 24274  2.285 2.293 24303 280
24313 24322 24332 2.342 2351 2.361 24371 24381 2.390 200 290
2e410 24520 24429 22639  2usad 7,459 2.468 2.478 2.488 2,498 300
24508 2,517 24527 24337 2.547 2,557 24561 24577 2.586 2.596 319
24606 24618 24626 2ab36 2.0646 2,656  Z.666 2,676 24685 2,695 320
24705 2715 24725 24735 24745 24755 2,765 2,779 2,785 2,799 330
2.805 24815 2,825 24835 2,845 2,859 24866  2.BT6 2.886  2.8%6 340
24906 2.916 22926 24936 2.%86 2,956 Z.966 24977 2,987 2.997 350
34007 234017 3,027 34037 3.068 3.058 3.068  3.078 3,088 3099 360
3.189 3.119 3.129 34139 3.150  3.160 3.170 3.180 34191 .20l 370
3.2311 3.22% 34232 3.242 34252 3.263 32273 3.283 34293 30304 380
34318 34326 3.335 3¢345  2.35% 3,386 3.376  3.3B6 3397 3.407 390
3.618  3.428 34438 FHh4% 34459 F.4TO 3480 34490 3e501 3.511 440
3.527 3.532 32543 34353 3.563 3,37 3.584 3.59% 3,605 3.616 410
3,626  3.637 3ebiT 34658 3,668 3,679 3.68% 3,700 3,710 3.721 420
3,731 3.742 32752 3eTH3 B.TT4 37184 34795 34805 34816 3.826 430
3.837 3.848 3.B58 34869  3.879%  3.890 3.%0) 3,911 3a922 3a933 YN
3,943 3.954 34964 38975 3.985  3.956 4,007 4.018 4.028 4.039 450
4,050 48,063 4,07 44082 4.093 4,103 4.114 0 4,125 4,136 4,146 460
44157 4,168 4,178 44189 4,200 4,211 4,221 44232 44243 44254 47g
La265 44279 4286 44297 44308 4,319 4,329 . 4.340 4,351 4a362 480
42373 AW3B4 5.3 ALA05  Ha416 uR2T 0 50438 60549 bL.460 4.471 43¢
Le4B1  H.492 44503 G818 B.5E5 4.536 4.547 4.588  4.54% 4.580 500
44591 44601 4a612 44623 40634 5,645 4,656 he66T  4.56T8  4.0689 5190
44700 4.711 49722 4,733 & T4L 4,785 4.766 44177 5.788 0 44799 520
448510 4821 44832 heB883 4.854  A.BE5  4eBT6  4.888  4.899  4e91Q 530
44921 8,932 44643 4.95% 4.9865 4.976  6.987  4.598 5,009 54021 540
5,032 H.043 Se0B8 54065 B5.076 5,087 5.08% 5,110 34121 5e132 550
5,143 5,154 Selb6 54177 3,188 5,199  5.210  5.221 54233 5254 560
5,255  5.266 54278 5a.289 5.300 3,311 54322 5¢33% 54345 5.356 570
54368 54379 54390 54403 Sa413 G424 S.435 5e b6 Seu58 5ehb9 580
5,480 5.492 54503 54514  B5.826 5,537  5.548 5,560 5.571 5582 590
1 2 3 I3 5 6 7 8 9 1¢ DEG €




TFYPE R THERMOCOQUPLES

TEMPERATURES IN DEGREES C {IPTS 194Bl. REFERENCE JUNCTION AT O DEGREES <.
DEG C & 1 2 3 4 5 & T g K4 ig DEG €

THERMOELECTRIC YOLTAGE IN ABSOLUTE MILLIVOLTS

580 5,582 G894 5605 546316 Sa.528 G639 5.650 5a662 54673 5.685 54698 600
610 5896 54707 5« 719 S.73C 5eT42 54753 S T764 5776 54787 5,799 S5.810 alig
620 5,810 54821 3. 833 S5+844 54856 S.8867 5.879 3.890 5a502 5.913 54925 420
&30 5.923 5.+236 54948 54959 54971 3982 5,994 62005 6a(17 6028 6,040 630
&40 6040 84051 64062 5074 640856 64098 64109 fal2) 6132 6elbs 64155 840
650 B.155 Ee167 6179 84150 64202 £+213 5,225 64237 Ge248 6a260 84272 659
560 6272 64283 £4255 54307 64318 5+330 be342 6353 64365 64377 6,388 660
470 6,388 &« 400 Gehll bet23 be435 GadkT G458 &+ 5T0 bes82 a4 £4508 &0
480 64505 64517 £4529 64541 64552 64564 b.5786 £e588 52599 62631 6,623 680
690 54623 6535 S 647 Ge658 £4470 b+682 N 5708 6.T18 6729 5474] &£90
700 £4741 64733 64,765 L TTT 64789 64800 b.812 6.824 G236 £+848 ba860 700
710 Be BB 64872 6,884 64895 5907 6319 6,531 54943 6.+955 54967 6919 Tig
T20 5,979 6991 7.00% Tegyl3 74027 74039 7.051 T+0463 TeQT4 7.086 7.0%8 Tig
T30 7.098 T.110 TelZ2 Tel34 Telsb T#158 7.1790 T.182 Telos T-206 T.218 T3¢
TH0 74218 Fe231 Te243 Ta255 te267 T279 T.291 Ta303 7318 Ta.327 Te389 T4y
1590 T4339 Te351 T+363 74375 Ta387 74399 Tuaiz Talt2b Tea3é Tettad Taa80 50
760 TohéD Tuts72 T+484 Fel96 T+509 7.52% 7,533 Te5a5 Te557 Te569 7.582 Tép
770 Ta582 T+594 T.608 Ta618 Te630 Tabhd 74655 Te667 Ta679 TeB691 74703 0
780 T.703 TaTi6 T-728 Te 740 Te752 T+785 T.377 T« 789 7801 T84 7.826 789
790 T.82% 74838 TeB50 Te863 Te815 72887 Te900 TaF12 T+924 T+937 T+349 790
400 Te949 Te961 T.373 T.988 74998 H.010 8.023 Ba03% 84047 8.060 8.072 Boo
810 8.072 §.085 B.097 B4109 8.122 Bali3a B.146 B.159 Be171 84184 B.1%6 810
B0 8.196 8.208 8.221 84233 Ba248 B.258 8,271 8.283 5295 84308 8.320 820
830 §.320 84333 8.345 8.358 B30 8.383 8,395 Bessd Fe420 Ba#33 Belh5 B83p
B4H0 Batiih Bakh8 g T0 8,483 Ba495 2.5048 8,520 B.533 34545 8.55%8 B.57¢ 840
85G 8,570 Be.383 B.595 8.608 84621 Bab23 B.646 8.558 BaB71 8.683 Be£56 a5¢
360 Beb98 Ba.70% Ba721 Ga734 8a746 B.759 B,¥72 B.784 8,797 8.810 8.822 B0
B0 8.822 84835 B.847 BeB860 8873 g.88% 8.898 §.911 84523 8.936 B.949 LX)
880 8.949 8.961 84974 B.987 94000 9.012 9,025 2038 T2 050 Fe063 G078 880
B2 9,076 94089 Fe101 Falle Fe127 9.140 9.152 24165 Pe178 P.191 9a203 890
F00 9.2G3 Fa216 G229 G282 G254 9.267 9,280 9.293 G306 F+319 9.331 il
910 F.331 T340 D357 T370 9383 4395 EPET: ] FatZl Gedr 3l FebhT Fa460 219
G20 F.560 ERE ) F.485 G458 Fe511 P.524 2,537 G550 Ge563 9576 94589 920
930 9.589 9,607 G610 Fe627 Febal 9,653 9,666 F.679 94692 2705 9718 F30
40 94718 F+731 L G757 94770 B.783 9. 798 F.809 G822 94835 FeB4B 940
$50 TaB4B FeB61 BT G887 4500 FaP13 F.926 9,929 9,952 9,965 d.918 95¢g
960 9978 F2891 104004 10,017 194030 10.043 10,056 10,069 10,082 10,095 10,109 960
X 10,109 10.122 10,135 104148 10,161 3104174 10.187 104200 10.233 10227 10.240 970
980 10,240 10,253 1D.266  10.279 104292  10.305% 10,317 10.337 10.24% 10.358 10371 80
¥90 10,371 104384 104398 10.611 10,424 10.437 10,450 10.484 10.471 10.490  10.583 GG

1,000 10,503 104516 104530 104563 104556 10,569 10.583 104596 10.60% 10.622 104636 1004
1s010 10,636 104649 104662 10.675 10,689 10,707 10.715 10.729 30.742 10.755 10.768 is0lo
1,020 16,768  10.782 10.795 10,808 10.822 10,835 10.848 10.862 10.875 10.888 10. 502 12020
15030 10,902 104915 10.928 104942 104955 10,968 16,982 10.995 11,069 31.072 114035 14030
1,040 11.035  11.049 11062 11.076 11.089 11,102 11.116 11.129 11.143 311.15% il.}to 1 04Q

1050 11176 11,183 11,196 114210 114223 314237 11,250 31,264 11.277 11.2%1 11.304 1+05¢
1+060 11304 11,318 114331 11,3585 11,358 11,372 11,385 11,399 11.612 11.426 11,439 1,060
14070 110439 11,453 11.666 11,480 11,493 311.507 11,520 11.534 11.547 11.56% 11.574 1070
1,080 11,574 11,588 114602 114615 11,629 114642 11,656 11.669 11,683 11.697 1i.7i0 1080
12090 11,710 134726 1%4737 11,751 114765 11,778 11.792 11.805% 11.819 11.B33 13.846 1509¢

12160 11,846 11,860 1314874 11a887 114901 11.914 11,925 114942 11.955 11.969 11.983 1100
1,110 11.983  11.996 12.010 12.024 12.037 32.051 12.065 12,078 12.892 12.306 12.1i9 1:ll0
12120 12,119 12,133 12.147 12,161 124174 12.188 12,292 12.21% 12.229 12,243 12,257 irlie
14330 12,257 12,270 12.2B& 12,298 124311 12,325 17,339 1243533 12.366 12.380  12.39% 1s130
15340 12,394 12,408 12,421 12,435 12,449 12,463 12.474 124490 12.504 12.518  12.532 Ivlso
1.150 124532 124565 124559 124573 124587 12.600 12,614 12628 12,642 12.656 12.669 Irlg
14160 124669 12,683 12697 124711 124725 12.739 12,752 12766 IZ.780 12.794 12.808 19169
1+170 12,808 12.822 12.835 12,849 12,863 12.877 12,891 12,905 12.918 12.932 12,946 1,370
1+180 12,946 124960 124974 12,588 13,002 13.016 13,029 13,043 12,057 13.071 13,085 1+180
1:190 13,085 13,099 1343113 13,127 13,140 134154 13,168 13.182 13396 13.210 13.224 1s1%0

14260 134226 134238 13,252 134266 13,280 13.293 13,307 134321 13.335 13,369 13,363 1+200

DEG C e 1 2 3 &4 5 ] 7 8 9 10 PEG C

&5




TEMPERATURES [N

DEG C

1,200
210
14220
14230
11240

15250
11260
14270
1,280
12290

1300
1310
1,320
14330
14340

14350
1,350
1+370
1+380
1.390

14800
1410
1+420
14430
12440

1450
1,460
11470
1a480
1:450

115400
1,510
1520
14530
1,540

1a550
14560
1.570
1+580
1,590

1+6080
1,610
1.620
19630
1+640

11650
146860
14670
12680
13690

TeTO0
s710
1720
15730
13740

1750
14760

BEG C

Q

13.22%
13.363
13,502
13,642
13,782

13,922
14.862
14,702
34,243
14,483

TheB24
14,765
4,906
15,047
15,188

15,329
15,4740
15.5611
15,752
15.893

164035
164176
164317
16.458
16,599

16,741
164.882
17.822
17,163
17.304

17,445
174585
17,726
174866
18,006

18,146
18,286
38,425
18,564
18,7032

18,842
18,981
19,11%
19,257
19,399

194533
194670
19,807
19,944
20,080

204215
20,350
204483
204616
20,748

20.878
21006

]

TYFE R YTHERMGCCUPLES

DEGREES C {IPTS 19681},
1 4 3 4 5 & 7 ] g
THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

134238 13,232 134266 13,280 134293 13.307 13.321 13.335 13,349
13,377 13,391 13.605% 13.419 13,4223 13,447 13.461 13.475 13,489
13.516 13,530 13,544 13,558 13,572 12,586 13.600 13.614 13,628
130656 13,670 13,684 13,698 13.712 13,726 13.740 13,754 13.768
13.796 13.810 13.824 13,838 13,852 12,866 13,880 13.89% 13.908

13.936 13,950 13.964 13,978 13.992 16,006 14.020 14.034 154,088
18.076 144090 14,104 144138 14132 16,146 16,160 14.174 14.188
14,216 14,230 36,264 144258 14,272 14,286 14.3C1 16,315 14.329
144357 144371 144385 144399 144413 16,427 164441  15.45% 1h.469
142497 140511 14,525 142539 144554 14,568 144582 144596 144510

144638 164652 144666 144680 16,694 14,708 144722 16,737 14,751
140779 144793 344807 144821 14.835 14,84% 14.863 19.877  14.89%
144920 14,934 314,948 14,962 14,976 14,990 15.006 15.018 15.032
15,061 15,075 35.089 15,103 1%.117 15,131 15.14% 15.15% 15,173
15.202 15.216 15,230 15244 15,258 1%.272 1%.286 15,300 15,315

15.343 L15.357 315,371 15,385 15,399 15,413 15,8427 15,442 15,456
15,486 15,498 15,512 15.526 15,540 15,555 15.56% 15,583 15.597
15,625 154639 15,553 15.687 15.682 15,696 15,710 15.724 15.736
15,766 154780 15795 154809 15.823 15.837 15.851 15.865% 15.879
15908 15,922  15.936 154950 15.96% 15.978 15.992 16.006 16.021

16,049 16,063 16,077 164091 164105 16,115 164134 164148 16,162
162190 16,204 164218 16,232 164247 16.261 16.27% 164289 16,302
160331 164345 164360 164374 164388 16,402 164416 164430 16,444
16,672 16,487 16,501 144515 164529 16,543 164557 16.371 16.58%
16,614 16.62B 16,642 164656 164,670 16,684 164698 164712 16.726

16,755 16,789 16,783 16,797 15,811 16,825 16.839 16.853% 16,8567
16,896 164,510 16,924 16,938 16,952 16,966 164980 16,994 17.008
17037 17,051 174065 17.079 17.093 17.107 17,121 17,135 37.199
17.277 17,192 174206 3174220 17.234 17,248 17.262 17.276 17.290
17318 174332 17,346 174360 17.374 17.388 17.403 17.617 17.431

17.659 17,473 17,487 17,501 17.515 17.529 17.543 17,557 17.571
174599 17.613 17,627 174641 17.65% 17,669 174684 17.698 17.712
174760 1747548 ITa768 174782 17.796 17.810 17.B24 17.838 17.832
174880 17.8%G 174908 174922 17.936 17.950 17.964 17.978 17.992
18.020 18.034 18,048 18.062 18.076 18,035 18,104 18.118 18,132

la,160 14,174 18,188 18,202 18,216 18.230¢ 1B.244 18.258 18.272
1B.299 18,313 18,327 18,341 18,3%5 18,369 1B,383 18,397 18,41}
18,439 18,453 18,467 18,481 18,495 18.506% 18,523 1B.537 18.530
I8.578 184592 18,506 18,4620 18.634 18,648 18,662 18.676 18.590
18,717 184731 184745 184759 18.773 18,787 18.801F 18.815 18.828

18.856 18,870 184884 18.898 18,912 18.92&6 1B.939 18.953 18,%67
18,995 19,009 19.023 19,036 19.050 19,0648 19,078 19.092 19.1l06
19133 194167 19,161 19.175 194188 19.202 19.216 19230 194244
194271 194283 194299 194313 19.326 19.340 19.3%4 19.368 19,387
19.509%  19.423 19437 19.450 19.464 19,878 19,492 19.505 19,319

19547 194560 19.5T6 194588 19,602 19,6315 19,629 19.643 19,656
19,686 194698 19,711 1%.72% 19.739 19.752 19.7b6 19.780 19.793
19,821 19,834 19,848 19,862 19,875 19,889 19,903 1%.%16 19,920
19987 19.9%71 19,985 19,998 20,012 20.025 20.039 20.0503 20.966
20,093 20.107 204120 20.134 204148 20,161 20175 204188 20.202

2Ce229 204282 204256 204269 204283 20,296 20.309 20323 20.336
20363 204377 20.,3%0 204403 20.617 204430 204443 204457 20.470
204497 204510 204523 204537 20,550 20.563 204576 20.590 20.603
204629 Z0+4642 204656 204669 20.682 20,5695 20.708 20.721  20.734
204761 20.774 20,787 20,800 20.813 20,826 204839 20.852 20.B65

20891 20.9C4 204916 204929 20,942 20.955 20,968 20,981 70.%9a
214019 214032 21l.045% 214087 21,070 21,083 21.0%6 21,108

1 2 3 3 5 & 7 8 3

56

10

13.363
13.502
134642
13.782
134922

La 062
14202
144343
144483
la.624

14,785
144506
15.047
154188
154329

15,470
15.611
15752
k448493
16035

164176
164317
316,458
16.599
1&.741

l&.882
17.022
174163
17304
17445

17.585
17.726
17,886
18.006
18,148

18.286
18.425
184564
18.703
18842

18,981
iv.119
19.257
194395
19.533

194670
19,807
19,944
20.080
20215

204359
204483
20616
20748
20.878

21.006

REFERENCE JUNCTION AT O DEGREES Ca

DEG <

19200
1,210
1220
1230

"1s240

1:250
11260
1270
1+280
1290

1+300
1310
11320
1320
T340

1+350
11360
1370
11380
143%0

1,490
1410
19420
1s430
ELII]

12650
1+460
1ea70
12480
T 90

1500
14510
14520
19530
19540

14550
14560
11570
14580
1590

14800
1610
1:6245
14630
1840

14850
1+660
1670
1650
1690

1700
1,710
1720
1,730
Iy 740

1750
11760

bEG C



TEMPERATURES
DEG € 9
=40 -0, 194
~3¢  -p.lsp
=20 ~p,103
=19 ~0.ps53
g G000
o 2.000
1h 0G5S
20 0.113
36 C.173
40 0.238
50 Dedyy
3 De36%
74 0,432
84 Ga502
50 04573
100 Gatis5
1i0 GaT1Y
120 0,795
130 0.572
140 G.950
150 1.029
160 . l09
170
180
190
200 144
210 1,525
220 14631
230 14698
249 1,785
250 14873
260 1,962
270 2.051
250 Zalal
220 7,232
300
410
320
EE
Bul
330
360
370
380 3,369
390
[Nl
410
5820
439
440
450 PR
480 3. B4
270 34938
480 4,035
490 4,135
500 4,234
510 4,333
520 4,432
530 PR
540 G632
550 4,732
550 4,832
570

N

TYPE S THERMOCOUPLES

DEGREES T {1PTS 19681

1

~0.13%
~Qal53
~G+108
lep53
=005

Q002
De061
Gel19
0e173
GaZ41

0.303
q+371
Ted3y
G509
QeBHE0

G653

z 3 4 5
0 JHERMOELELTRIC VOLTASE
Tl ~0+207 - -
0,155 Zolles _giiis o
“0:112 ~0.117 -0lize qeiay
TO0e063  w0.068 0,073 w5y
“00011  ~nuple —goper Lot07E
. ~Ua02L -D.027
0+011  Geglé  0s022  0e027
0.067  0.0TZ 04078 0.0B4
0e125  Gei21 04137 D.ls2
GalB5 0291 04197 04203
G247 04254 Ge260  0.266
0318 0s325  0.331
G385 D.391  0.398
G553 0a460 0467
@s523 04530  0.537
0a39% 04802 0609
0a667 04875 G.652
Q4752 GaTAY  0.T757
0.818 04825  G.633
0,893 2a¥03 0,910
0,965 04973 0,981  0.959
14065 1e053  1eQ61  1.06%
1,128 1,133 1,141 L.149
1.207  1.21% 1,223 1.231
1,289 1,297  L.306  1.314
14373 1,331 1.389  1.398
1457 14485 14974 le483
1,542 14551 14555 1,368
1,628 14637  1a645  1.5%4
1.715 1726 14732 1,741
1aB07 1,811 1.820  1.529
1.891 14899 1.966  1.917
1.979 1,988 1,997  2.006
2,080 2,078 2.087  2.09
24153 24168 2,177 2.186
2.25Q 24259 2,268 2.277
Zu361 2,350 2.3%%  2.368
2.433  Z.6hZ 2,451 2.480
2325 Z.534 24563 2.553
20518 2827 2838 7.54b
20701 24720 2130 24739
2.805 24814  2.823  2.833
2.899 2,908 2917 2,927
20993 34003 3,012 3022
3.088 3,097  3.107  3.l17
3,183 3.193 3,202 34217
3,285 3,298 3,308
3,384 3,395 3,604
3,481 3,491 3,300
34578 3.387  3.597
3675 3.08% 3,694
3.T62 3.772 34791
34860 34870 3.83%
3.958 3,968 3.987
4056 Ga066 4.G85
40155 4a154 Y
AaZ5E  4e263 44273 64383
G.35%  4eB6Z  he3TZ 44382
4a652  4u66F  hWGTE 4487
4a557 44567 Ga5TE 4587
LuBSZ LaBE2  £.672  4.6B2
be762 4787
4. A62 4,883
4,953 4984
5,065 5.08%
50166 5,180
5.258  5.208 5,288
z 3 4 5

&

~le220
~G 177
~04132
~0.083
~Ge032

0aG33
04090
U.lsa
Ta21l0
Ca273

U.338
0803
Del Tl
Qabtadr
S.616

b5
DeToh
Jel41
D918
Uavg7

L.07Y
laisg
f.240
1.322
1,408

laxgi
l.27e
le663
1.730
1.838

1.9z8
2.4931%
2.105%
Za.195
2.288

2.378
Z.470
fa562
2,655
ZaTkd

2,842
2,936
3,031
30126
3,221

3,317
3,413
1,310
E 2o
3,708

3,801
3,899
3,997
4,095
440194

Ha293
e 292
GeGR7
Gha292
heBG2
ba1592
h,893
B.994
5.093
5,197

3,298
&

REFERLNCE JUNCTION AY

7

~0uZ24
~Gel8t
~34136
=085
~0«037

0.038
04095
0.154
Te2l6
G219

+ 345
P42
w81
«B5]
G273

oo oo o

Deb%?
D772
Ge848
Te¥26
14005

1085
1.186
l.248
314331
1,415

1.499
1.58%
1.671
1759
1.846

1,935
ZuZ24
2411l
Za204
24295

2.387
24479
24571
Zabbh
2.748

2.852
2948
3.041
3.138
34231

3.327
3623
34320
2ablé
3.7l

20811
5,909
44007
4y 1G5
G204

Ge303
4a502
he202
4632
4702

G802

8

In ABSOLUTE MILLIVOLYS

~0u228
~0.185
~0a 151
~Ge093
~Dal342

Dels
Je101
Ve161
Ge222
Cu280

Gu331
Qetl9
Dempd
(558
b3l

0+ 704
C.780
Ge8356
04934
1+013

i.093
1,174
le23s
1339
let23

le508
14394
legatd
le707
1.855

TP tade
Z.033
Zel23
Z2a213
Ze30%

24396
Zu438
2addl
ZebsTh
2at6T

2e8&1
24355
3a050
Balhh
2a241

3.32306
3.433
16525
3ab26
3.723

3821
Fa91Y
44017
GeklD
Ged il

4313
Gatuld
4337
Gablld
haTl2

4.812
Aal3

10

—0+238
~0el7s
~0»15g
—e i3
~Ga0H3

G055
0slL3
0el73
Q4235
U.299

Geil3h
Ga135
4 234

Ga333
4air32
44532
4a632
te 732

4e832
4e333
54034
54138
S.237

5.33%
1G

0 DEGREES (s

DEG C

199
1ic
120
139
140

130
160
17¢
180
1g¢

200
210
229
230
24

256G
260
27g
280
290

300
310
320
330
140

350
36(
3G
380
359

400
41o
420G
430
G5G

456
460
479
489
#99

300
210
520
530
S40
2589
366
370
280
390
560
DEG C



TEMPERATURES IN DEGREES €

oEG €

400
610
620
436
&40

650
649
570
580
690

700
Ti0
720
T30
T&Q

1580
7890
70
T8¢
790

800
aLn
520
93¢
B4

850
860
;3 4s}
BBC
#90

FG0
10
920
930
940

55G
60
70
986G
930

120Go
15010
11020
14030
1,040

1s050
1060
1,070
1080
15090

1r100
isll0
Islaeo
19130
11140

14150
14160
1170
1s180
12190

12200

DEG ¢

G

54237
5339
Saha2
EPEL R
5,648

5751
5855
5a 950
-2
64163

6,274
82380
6486
HaB092
64699

6,803
6e313
Ta020
T.l28
T.2386

74345
Toh54
Tuo83
TabT2
7.782

Ted92
B.003
8.114
B.22%
B.336

G458
8,560
B,673
8,786
B, 833

Falil
9,126
Fe240
94355
FeLT0

F585
Q. 700
G816
3,932
10.048

1G.165
10282
1G.400
104517
104635

104754
10,872
10,991
11,110
114229

11,348
11.467
11,587
11,707
131,827

114947

1

Gaz287
Se352
5452
5555
5.658

S5a762
G866
52970
5075
64180

o289
6390
HuliFh
He5602
6uTOY

6818
&a923
Ta031
Telsy
Te2su?

Ta356
Tetdd
Ta574
T.683
Tal93

Te904
S=014
8125
Bed386
8348

Baat0
8.572
Befb84
8.737
B.210

GeGZa
Pa138
F+252
ERN1-17
481

5986
FaT12
2.BZ8
Fe P4
10.060

10.377
10.294
L0atll
104529
104647

107565
iG.88%
ile.003
11.121
11.241

1l.360
1laa7w
11.59%
11.719
11.839

11.959

2

THERMOELECTRIC VOLTAGE IN ABSOLUTE MILLIVOLTS

H.258
54380
Sak62
54565
G668

5,772
248756
5.980
6.085
64190

Ga2%%
£ei01
G507
Ee6L3
6.720

s.827
S.934
Te042
7150
Teld8

Te367
T8
7.5835
Te&Fy
74804

79153
84025
84130
247
2.359%

B.aT71
8,583
5.695
G.808
8,922

Te035
F.149
Sa2673
9,378
Dt F3

T+&08
Q.723
Fe639
FeFET
10.072

10,189
10.306
104423
o541
104659

10777
1G4896
1l.014
114133
11a252

11372
11.491
115613
131,731
11.85]1

11.971

{IPT5 19681,

3

54268
34370
Del73
5.575
ERL-Na

5,782
S.BB7
5991
54096
64201

64306
Gat12
52518
Sab28
Ge731

54838
Ged45
74053
Telbl
Fal6%

7,377
T+438
Ta+b38
TaT05
Tud15

Ta326
B30
Beib7
84258
#3370

8.482
Be3%4
8. 707
848290
8.+533

EF
Fal&0
$+275
94289
Fe504

PeblT
Sal39
GeB851
Fa307
10.083

104200
104318
104435
104553
ieb71

10.78%
1508
1lsg20
Ilei45
1la264

11,384
11503
114623
114743
1l.863

11983

TYPE S THERMOCOUPLES

&

5s278
5380
5a483
Se586
S¢689

5793
5aB97
&a0G1
&al08
6211

be3le
BeaZ2
He528
bvb35
HeTa]

&.348
G955
74063
T+171
Ta2BQ

7,388
Teta7
Tab07
TeTls
Ts828

Te937
BeCa?
Bel58
84.27¢
Ba381

$4493
8,605
S,118
B.83L
Baay

Y. 038
FalTZ
GaZodb
Tl
518

Ya631
FaThs
FeBHZ
D97
104095

10,212
1Ge329
LQasa7
164565
104683

104801
10,919
i1.038
1ie1s7
114278

11.3%6
11515
Fl.635
11755
114875

114995

5

5,288
54391
54693
5296
54700

5.803
54907
be3]2
6.117
GeZ222

Ga327
54533
6539
EREL]
6752

6.85%
&+386
TG4
Tel82
Te29L

Ta399
Te208
74618
Te¥27
7837

TeFa8
8.058
B.16%
8,241
B+392

8,304
G.817
8,729
SaB42
Ba95%6

Fa06%
Fa183
Fa298
FabiZ
TeH2T

Fabhd
Ge 758
Fe87h
9990
0«10t

10,224
104341
104459
13.576
ile694

104813
10433]
L1.058%
11,16%
11.288

114508
11.527
114647
11.767
1L.887

124007

&

5.298
5401
5,503
3.606
54710

2.814
5.9168
b.022
a.127
6,232

6.338
PR ]
EaS43
6,684
6.753

6,870
£.977
14085
7,193
Ta2301

Taale
Te519
1,629
T.738
o848

Ta393
8,059
8.180
8,292
Sa404

8,516
8,628
Be7al
8.854
4.967

Sav81
P.195
P.309
.424
Pe539

PS4
ERER S
FeBBG
Lda.go?
la.118

10.235
104393
10070
IG.388
10+ 706

10.825
104943
1i+062
11,181
114300

1l.4z20
11.539
11.65%
11.%79
ll.8399

12,019

REFEREMCE JUNCTION AT Q DEGREES Ca

7

30309
Sefli
Se51h
S.517
5720

S.B24
5.928
&.033
Halden
Ga2b3

b 3hd
R
B3890
b.667
balT3

54880
5968
Te0%6
T+ 204
Te312

7421
Ta530
Teb40
TaTU9
74859

Tad70
d.081
Ga1¥2
84303
Batl5

8,527
84639
B.732
B,8a60
B.978

Fa0u2z
94206
Fe320
F.435
GBS0

Pebbd
Ya781
F.B87
10.613
104130

104247
104384
10.462
10600
10,718

1G.838
184955
1l.07s
11.193
11.312

1l.432
11.55%1
F1.671
Lla791
£l.911

12.031

8

54319
Sa42}
5528
Geb27
5731

T«B34
32939
GaQ43
Belkid
5,253

54359
Ea455
44571
64677
5-784

6+B91
b4 997
Tal0?
74215
Ted23

Tes3z
Ta541
Tab51
T.760
1870

7.981
84092
Ba203
8314
Bah26

B.538
846850
Ga7563
8.876
B.990

Fei03
Ya217
9.332
Y
Fe562

ERT-X N
FeT793
2309
10025
l0e142

104259
134376
L
0.

10« 730

JUIRY: 1)
10.967
1l.088
1la203
1la32s

Ilea43
1i.5863
li.683
11.803
11.323

124043

9

54329
54431
5.334
G.5637
SaT41

EXS-LY:}
5.4
G6.054
54159

Lulby

G369
G475
H438L
G.5838
64755

64902
74009
Fal117
Ta22s
Tad3h

Telth3
Te302
Tabal
Ta7T1
?.881

T.9%92
B.103
dadla
34325
B.437

Be549
b2
8.774
f.858
FeUOL

Falkls
G229
ERELE
Fu453
Fa573

G089
EICTTY
DeF2G
10.G37
104154

10.271
10.388
10.508
F0.624
10.742

1g 840
1g.979
11098
11.217
11,336

114433
1i.579
1La695
118158
11.%3%

12.055

19

54339
Sall
5,544
54648
D751

5.855
5960
5.064
belsd
Ga2l4

&4380
6a4 86
&a552
6.639
5205

5a3L3
T=020
Tel28
Tw236
74345

T3l
TeB63
Te672
Ta782
T.892

B.003
S.114
8,225
84336
d.648

8,360
H.673
3.788
54599
Fe012

9126
G240
ERE-
FaT0
GeH8H

9 V00
Y. 8106
832
loa.gad
184165

LO.282
l0.a00
10517
10.635
10754

1g.872
10991
li.iig
1i.229
11.348

L8467
11,587
11.757
1l.827
114947

124067

LG

L DEG L

£090
51G
&20
6830
540

&50
669
X {0
680
699

700
Tio
T20
730
TLQ

730
760
77¢
T80
TI0

o0
510
G20
530
859

330
860
870
BEHG
84499

900
2La
G20
930
ERTY]

250
260
770
YEHG
beasle)

1yaco
ls010
119020
11030
1sGaG

15050
ls060
1070
1,080
100

ievlo0
Lyllo
LTei20
byidn
1yis0

14150
1s1690
1s170
1,180
1s19¢

1200

DEG C



TEMPERATURES IN DEGREES € (1PTS 1948)a

PEG C

14200
1,210
15220
1230
1240

19250
1,260
i+270
1,280
14290

12300
12310
19320
19330
1340

1350
1,360
14370
1380
1+330

1,400
1s4i0
1420
12430
1s440

1+450
13460
Lea 70
L+480
14490

1,500
1310
12520
1,530
12540

14550
L5860
18570
1+580
1,590

146006
12610
14620
1r630
1:640

1+650
11660
14670
1,680
1,6%C

1,700
1,710
1:720
1730
1740

14750
14780

DEG C

¢l

112947
12,067
124188
124308
124429

124550
12.671
12a792
12.%13
13.034

13.155
13.276
13,397
13,519
13.649

13,761
13.883
14,004
144125
Tha247

14368
14489
14.610
14,731
14,832

144973
15.09%4
15,215
134336
15.458

15.576
15.697
15,817
154937
164057

18.176
16.296
164415
16a534
16,853

16,771
16,890
17.008
17.128
1Te243

17.380
17,477
17.594
17,711
17,826

17.942
18,0%%
184170
18.282
18,394

18,504
18,612

0

TYPE § THERMOCOUPLES

1 2 3 4 5 6 7 ] g
THERMGELECTRIC VOLTABE 1N ABSOLUTE MILLIVOLTS

110959 114971 114983 114995 12.007 12,019 12,031 12,943 12.053
124079 12.091 124103 124116 12,128 12,140 12.152 12.164 12.176
120200 124282 124224 1242386 12.248 12,260 124272 12.284 12.296
120320 12,332 124345 124357 12.369 32,381 12.393 124405 124417
124447 124453 124465 12,477 124489 12.501 12.514 124526 124538

124862 12,574 12,586 124598 124610 12.627 12,634 12.647 12.659
124683 124695 124707 124719 12731 12,743 324755 124767 12.785
L2804 124816 12,828 124840 12.852 124864 12.876 12.888 12.%01
124925 124937 124949 124961 12.973 12,985 12.997 13.9010 13.022
13.046 13,058 13.070 134082 13,094 134397 13,119 134131 13,4143

13,167 13,179 13,191 13,203 13,216 13,228 13.260 13.252 134264
134288 13.300 134313 134325 134337 13,349 13.36] 134373 13.38%
130410 13,422 13,434 134456 134458 13,470 13,482 13.495 13,507
134531 134543 134555 134567 134579 13,592 134608 13.616 13,628
13652 134564 134677 134689 I3.70F 13.713 13,725 13737 13,749

13,794 134786 13,798 13.810 13.622 13.834 13.846 134859 13.871
134895 13.907 13,919 13,931 123.943 12,956 13,968 13.980 13.992
144016 14,028 144060 144053 15,065 14,077 144089 144101 164113
16,138 14,150 144162 144174 140186 14,198 144210 14.222 144235
144259 1644271 164283 144295 140307 18,319 144332 14544 15,355

144380 1443920 14,404 Lhedl6 180429 18,081 14.0653 144465 14,477
144500 144513 144526 144538 14,550 15,582 164578 144586 14.598
144622 144635  LheB47 144659 14.671 14,663 144695 14,707 143719
FheThé 14,756 16,768 14.TB0 18.T92 14,804 144816 148728 14.540
14865 142877 J44BBY  14.901 34.913 16,925 16.937 14,945 14.96]

14,985 144998 15,010 149022 1%9.034 15.046 15,058 15,070 315.082
154306 15,118 154130 15.143 154155 15,167 154179 15.161 15.203
154227 154239 154251 154263 154275 15,287 15.299 1%.311 15,324
15348 15,360 154372 154384 154396 15,408 3154470 15.432 15.444
154468 15,480 15.492 15506 154516 15,528 15,540 154552 15.564

194589 154601 154613 15.625 154637 19.649 15.66] 154673 154685
15,709 15,721 15,733 154745 154757 15,769 15.78B1 15.793 15,85
15,829 154861 354853 154865 15.877 15,889 15.901 15.913 15.92%
15,349 308,961 15,973 15,985 15.997 16,009 164021 16.023 16.045
164069 164080 164092 164104 164116 164128 164160 16152 lGedbé

160188 164200 164212 164224 164236 16,248 164260 164272 1l6He284
164308 164319 164331 164343 164355 164367 164379 16391 i6.403
164427 184439 164451 16#462 164474 164486 164498 164510 16522
162546 164558 164969 16581 164593 16,603 164617 164629 1&.641
16+668 164676 164688 16700 16,712 16,7246 16,736 16747 16,759

164783 16,795 16,807 164819 164830 16,842 16,854 16,866 16,878
164901 164913 164925 164937 15.949 16.960 164972 16.986 164996
17,019 372031  17.583 174055 174067 17.078 1740980 174102 17.114
17137 170169 17,361 17«13 17<184 17,196 174208 374220 17.25%
174255 172267 174278 174290 174302 174313 174325 374337 17349

17372 17384 174396 174407 174419 17631 1746542 17454 1T.466
174489 174501 174512 174524 174536 17.548 17.559 174571 17.583
174606 17,617 174629 17a641 174652 17.664 17,676 17.687 17,699
374722 17.734 17,745 17757 17.76% 17,780 17.797 17.802 17.8i5
174838 17,850 17,881 174873 17.B84 17,896 1317.907 174919 17.930

17,9583 17,965 17,976 17.988 17.999 18.010 18.022 1B.D33 18.045
184068 18,079 18,090 184102 18,113 38.124 18.136 1B.147 18158
154181 184192 18,206 18.215 18.226 158,237 18.249 1B.260 18,271
184293 18,305 18.316 18,327 184338 18,349 18,360 184372 18.383
184405 184416 18,427 184438 18,449 18,460 18.4%1 1B.482 18,493

18.515 18.%26 184536 184547 1B.558 18,569 18.580 18,59) 18,602
184623 184634 184645 184655 184666 18,677 1B.687 18.698

1 2 3 4 5 3 * g 9

io

124067
l2.188
12,308
12.42%
124550

124671
12.792
1Z.913
134034
134155

134276
13,397
134319
13e540
134761

13.883
14004
14.125
Lde247
144368

14489
J4s610
34,731
ihe852
lau973

154094
18.2315
15.336
15.456
15,578

15.697
15.817
315.937
16.057
164176

l6.25%6
164415
164534
164653
16.771

164850
17.008
iT«l23
17+243
17.36¢

17.477
17.59%
174731
174826
17.942

18.056
18.170
18,282
184394
iB8.504

184612

19

REFERENCE JUNCTION AT 0 DEGREES <.

DEG C

1,200
1210
le22g
1229
34240

i+250
1+260
1.270
12280
11290

14300
1»310
1320
143390
13340

1+350
1+360
14376
1389
14350

14400
1salo
1420
1430
J T2

1450
12460
13470
1489
1490

11500
1510
1+520
1,530
12540

145%0
14580
3570
L1580
14590

1:600
1610
1620
14630
1640

1i650
1660
1+670
11688
1r6%9

13700
1+710
19720
1s730
1743

12750
1:760



TEMPERATURES IN

BEG C

~274
~26G
250

=~2A0

100
110
126G
130
14Q

159
1640
170
180
190

280
210
220
230
249

250
260
270
280
290

300
310
320
330
340

350
3460
370
380
390

4500

BEG C

2

—5£e258
-6+232
-6.181

-64103
-5.087
w5e 889
Gy 153
~5e&03

5,639
~54261
~5.069
~i e 865
whatrh

—5.415
-6, 177
—-3,923
«3 4650
~34378

~3,4089
-2.788
~Ze475
~2.152
~1e819

=14475
wlel2l
-0 757
~{a383
D000
0,000
Ge391
C.189
14196
1.4611

2,035
ZohaT
2,908
3.357
3.833

4277
by 159
Bel27
54752
64204

&, 702
Ta207
7.718
8,235
8,757

9,288
9,820
103060
10,903
11,456

124011
12,572
13.137
13,707
144281

14,860
154443
16.030
16,621
37217

17.816
18,420
15.027
19,628
204252

204889

o

TYPE T THERMOCOUPLES

DEGREES € {IPTS 19683, REFERENCE JUNCTLON AT © DEGREES €
1 2 3 4 5 4 1 8 9 10 BEG C
THERMOELECTRIC VOLTAGE IN ADSOLUTE MILLIVOLYS
~27G
b aZ36 —6e239 ~64242 =—6w245 ~bhe245 ~56,25]1 -5.253 ~6.255 6,256 ~G.258 ~260
wb1BT ~Bo193 54198  —5.E04  ~64209 —6.014 ~5.Z1%  ~f.225 -6.228 -&.232 ~250
6114 =64122 ~Be130 ~54138 ~He1s6  ~b.153 =5.160 ~6.167 nmb.1T4 —0.181 ~240
~5e018  ~5.028 ~5403F  ~H,049 ~6.059 5,068 =-6.078 ~6.037 -5+096 ~6,105 ~230
25,001 54914 m54926 ~5.935 =5.950 =5,982 -5.9¥3 -5.985 ~5.996 ~6.007 -220
—5,767 «8.7B2 ~5,79% ~5,80% ~5,823 ~5,836 ~H.850 ~5.863 5,876 ~5,889 ~Z1p
~5e63i9 wHeBH3h  wDBebBD —5.5665 ~54680 <-B,695 -5.T10 ~5.T724 -5.73% -5.753 ~200
—B L 455 =5,4T3  ~B,48% =5,5086 =5.322 ~3,5%% =5.555 =5,571 -5.387 ~5.,602 -~19¢
“54279 =5.297 —5,319 ~5,333 ~5¢351 ~5,36% ~5.387 —59.404 w5821 ~3.439 -3i8¢
—5.0B%F ~5.109 ~5.128 ~54147 ~%.167 -5.186 =5.205 «%.223 -5.242 -3.261 ~170
~he 886 =44907 —4.928 54948 ~4eF69 ~4.989 -5.010 ~3.030 +~35.050 -3.069 =180
whe 670  =Ge693 =G, T15 -4 737 =4, 758 -5.780 ~4l.BOL  wG.823 4.6 —&.8B6D 159
il o tih? ~hebGE  —4a5B9 ~H.51  —A4.535  ~&,558 4,581 ~4.603 —4.606 =4,648 ~140
wlgZ02  ~he226 —he251 wB42T53 ~hep99  ~4.323 ~4e34T  ~4.371 ~4.395 44419 -130
“3.949  =34974 44000 ~4e026 -4a051 ~4.0T7 =86,102 ~4.127 . ~4.152  -4.177 )20
~3,6848  ~3,711 3,737 ~3.764 =3,791 =3,318 -3.844 ~3.870 ~3,897 -3.,923 ~-1ig
w3407 ~34435  ~3,463 3,491 =3,519 =3,547 ~3.574 -3,602 ~3.62F ~3.636 ~106
~3.1L8 =34147 -3.177 ~3,206 =3.235 =3,764 ~3.293 ~3.321 =3,350 -23.378 by
w2 BB ~24840 ~2,879 ~2.909 ~2.939 ~2,978 ~2.99% -3.029 =3,0509 -3.,089 ~8p
~24507 =2453F ~2,5T0 =24602 -24633 -Z.644 ~2.69% -2.726 2,757 -2.788 ~70
224185 =24218 =2.250 =24283 ~24315 ~2,348 ~2.3B0 ~2.41Z -2,445 ~2,475 -6
“14853 ~1eBBB —1.520 ~1.353 ~1,987 =2,020 ~2.053 ~2+087 =-2.120 ~2.152 -3
~teBl0 —LuBhG  ~1#5TF —ia614 —1.648 ~1.682 -1.717 ~1.751 ~-1.78% -1.819 —4f
m1alBT ~la192  -1,223 =1a263 =1.299 ~1,33% -1.370 -l.403 10480 -l.473 ~30
~0aT96 =0e830 =0e867 ~D2903 ~0.940 =0,975 ~1.013 =1.049 ~-1.085 -1.121 -29
“0e k21 ~Deh58  —Q 496 ~D453%  =0.371 0,608 ~0.686 =0+683 -0.FI0 ~0.T57 -0
~1a039 =0.077T =0ullé ~04154 -0a1%3 =0,231 ~0.269 -0.307 ~0.345 -0.383 0
0.02%  G.878 0s117  ©el56  0a195 0,234 0273 Qa312 04351 0391 o
Cut30 0a87T0 D+510 Da549  0a589  0.62%  0.66F  0.70F B.74%  G.789 10
0830  ©.870 0911 Be951 G.922 1.032  1.073 1,114 1.1%5%  1.196& 20
1e237  1.279 1,320 14361 1.503 Lot 1,486 1.528 14369 1611 30
1.653  1.695 1.738 1788  1.B22 1,865  1.907 1.950 1,992 2.03% &0
2,078  2.121 2edbs 24207 24250 2,294 2337 24380 2,424 Zak6T 50
24511 ZaBBB ¢ 2,599  2.643  Z.6B7  2.731 24775 24819 2.884  Z.908 60
24553 2.997 3,062  F.087 3,131 3,176 3221 3ap66 34312 34357 70
34402 Baha? 3,493 3.538  3.584 3,630 3.s76 3.721 34767 Fa813 ag
3,859 34904 3,957 3,998 &,04% 4,091 8.13T  4.186 4,231 &.2%7 95
4e324  Le371 4.818  Lu485 4a512 0 4,559 4,607 he£5h  AaTRL 4. T43 LG
4796  L.B4G 44891 4.939 4,587 3,035 5,083 B.131 5,179 3.227 iig
£,275 5.324 5,372 5,620 5,469 $.517  5.566 5.61% 54563 5.712 120
S5e761  5.810 5,859  5.908  5.9%7 6,007 6.086 G105 64155 64204 130
64256 64303 Ge353 64403 6452 5.508  6.532 54607 £.652  6.702 14
64753 64803 64853  6.%03 £.954 T.004  T4055 74106 74156 Te207 150
Ta258 Ta3C9 Te3E0 Teull Tatb2 o513 14504 Tebl3 74066 7.718 lag
Ta769 74821 7,872 Te924  TW975 8,077 #.07¢9 B+131 84183 84235 170
84287 B.339 84391 Be&d3 84495 8,588  B.H0OO 84657 B.705  8.757 180
8,810 8,863 8,913 B8.968 9,021 076 9.127 3.180 9.233 Wa.286 190
9,339  $.392 9,646 G.499  9.553  9.6p6 2.659  F.713 $.,76T 9820 260
94874 7,928 5,982 10,036 10.090 10.184 30.198 104252 10.3C6 104360 2lg
104614 10469 10.523 104578 106.632 10,687 10,741 10.796 190,831 10.905 220
104960 13.015 11070 11,125 11.180 113,235 12.290 11.245 11.401 11,456 230
1145337 11.566 114622 114677 11.733 1I.788 11.845 11,900 11.9%6 124011 240
124067 124323 12,179 12,235 12.291 12,347 12,403 12.459 12.515 12.572 259
174628 12.684 12,741 12,797 12,854 12,930 12.967 13.025 13,080 13,137 260
134194 134251 13.307 134364 13.421 13,478 13.53% 13.592 13.650 13.707 270
13,764 13.521 134879 13.936 13.993 14,351 144108 14,166 14.223 lé.zel 280
14,339 164396 16,856 164512 144570 14,628 14,086 1h.T44  14.502 144860 290
16,918 14,976 15,034 15,092 15,151 15.259 15.267 15.326 15.384 13,443 300
15.501 13%.560 5,619 1%.6T77 19.736 15,75% 15.853 15.912 15,971 164030 31Q
16.089 16e148 164207 164266 164325 16,384 Léubi4s 18,503 106.%62 164621 320
16.681 164740 16,B00 16.85% 16,919 36.978 17,038 17.097 171,137 17.247 330
17277 1Te336 174396 174456 17.516 17,576 17636 17.696 17.756 17.816 340
174877 174937 17.997 18.057 184138 18,178 18.238 18,299 18,359 18.420 35¢
18480 18,561 18,502 18.6862 18,723 18.784 18,845 15.993 18.966 19.927 350
19,085 19.149 194210 194271 19332 194393 19.455 19,516 19,377 19,638 370
19,699 19.781 19,822 19.883 19,945 204006 204068 Z0.129 20.191 20.232 380
202514 20376 200437 204499 204980 R20.02F 204084 20.T45 2048067 2048569 390
200
1 2 3 4 5 6 7 ] g 10 DEG €




