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Capsule-Type Standard Platinum Resistance Thermometer
for Use in the Intermediate and Higher Temperature Ranges.
Its Construction and Calibration.*

Akira Inaba**

A capsule-type standard platinum resistance thermometer was constructed, which is
applicable to high accuracy measurements of heat capacity between 70 K and 700 K.
A doubly coiled element is installed on a fused silica cross with strain-free construction in
a platinum capsule, and four platinum leads are brought out through ceramic seals. After
stability testing, the thermometer was calibrated based on the IPTS-68 by using standard
calibration apparatus: It has an ice-point resistance of about 26.0Q and a steam-point
resistance ratio of 1.392 494 as determined by a d-c resistance bridge. A separate experiment
for calibration was performed in the calorimeter (in situ), when an a-c resistance bridge and
small-sized triple-point cells of Ga, In and Zn were employed. The resistance ratio at steam
point was determined to be 1.392 543, being different from that obtained by the d-c
measurement. The systematic errors in the a-c measurement of the thermometer resistance

are evaluated by a couple of calibration experiments.
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Table 1. Stability testing of the thermometer,
After annealing for a shorter interval of heat-
ing, the thermometer resistance at 273.15K
was measured.

Processing or Treatment R(27315K)
Wound and Formed 26.6437Q
Annealed at 1073 K for 1h 260111Q
Annealed at 1073 K for 6h -—
Annealed at 1173 K for 7h 2596670
Annealed at 1173 K for 8h 25.8659Q
Sealed (at 1250K for 2h) 2596920
Annealed at 800 K for 2h 259692 Q
Annealed at 800 K for 13h 259692 Q
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Fig. 1. Comparison of resistance ratios of our
capsule-type platinum thermometer (@) and
four stem-type standard platinum thermome-
ters (A, ¥, B, and ®). The observed resist-
ance ratios are shown relative to the mean
value obtained for four stem-type thermome-
ters. Solid curves and open marks show the
values calculated based on the IPTS-68 for
each thermometer.
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Fig. 2. Insulation resistance near 700 K in the
calorimeter used.
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Table 2. Triple point temperatures and character-
istics of the triple-point cells used for the
calibration performed in the calorimeter.

Ga In Zn
Tep. 30292406 K 4297791 K 6927257 K
Reference 16) 3) 3
Latent Heat 7173 33] 119]
Purity 99.99993% 999994% 99.9987%
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Fig. 3. The melting curve of gallium obtained by
intermittent melting method. The thermome-
ter resistance was measured 100 or 120
minutes (O) and 13 hours (@) after heating
was off. The fraction melted f on the
abscissa was calorimetrically determined.
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Fig. 4. The melting curve of indium. Experimental
procedures are identical to those described
in Fig. 3.
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Fig. 5. The melting curve of zinc. Experimental
procedures are identical to those described
in Fig. 3.
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Fig. 6. Difference between the scale obtained using
an a-c bridge and that obtained using a d-c
bridge. Filled circle shows that the calibration
was performed at the fixed point by using
both a-c and d-c bridges. Half-filled circle
shows that the calibration was performed
either only by a-c bridge (©) or only by d-c
bridge (®). The curve and open circles are
obtained based on the IPTS-68.

st As o by, KHRMETHMEERDT0E
EZ - OTHEKIEEF0F TRV, T Mok
13, IPTS-68 TiRZd NI L - T2 NENLE
WL 05 TH B, 2% 0, TNTHBLE ORI
PIESFHLECOHRTSH b, BRACKHINET
I3W (37515 K)=1.392543 TH -~ 72

—F, HREABHIOTHAL ImKID KOBETHES
N EMETE2OT, BEORITEE & e B
EBODEEZBNNETHD, T T0KMNATH2
P, BEEIAN T 122 C EAEINT,
Tac> Tpc il » 1 8 B2 DL EMTE B, KEBOHI
fip SEEN) — 21T AMEA IS &, EHAICE
WT 2ImK AR &0, HlEINfc AN 2/3 I3HBTE
o Linl, 4 vy a T3+ <, L
b Tae <Tpe THMEILIE T B, Fho, AU T L
SRKOEADIRE BB ONIC DML, THLK
CEMSEZLE, KR TN S THEAIIIHAI NG
s TR HEEE EV T 72 Y ARG BENTH B EF
BOHBARTS B0 MEHILEOZET) » PEMNT
&I 20~30 Hz B2 & b CTHIKRIIE AR TNE S
11203, BAOERSIE O HICE E e L0, 0T
NLLThH, bONRBAREHEOERIL, CoLHIC
LT T# OB D ORDI Tac BEEZFNTIH S D,
Pl S LT, ASOBKSICE »THELSEX
NTW5 IPTS-68 OHiMIEE ™ HmKE 4T, 10
mK & O X FERE TR OHEDROET & 12 & 25
TEHCENTE B,

— 101 —



w® X

DEI, (Tac— Tpe) BMEO 12T BB GO Rt -
DEAZRE-72(Fig Do D% 0, BEEKIHEEZ20F
FHOTABRERDTLE - 1 EAOMETH D13,
70 K~700 KDFEH Tld il TA & < 004 %10 1322
Bhipb, L AT, I THEBEEEREMEEX N
BHEICE, TABSNEHLTI1BL0 Ax 0Tk
BEEGLATBOBEL b -HABI L S0pD &
DOHARENR S THERINTE1D, AEOKESE,
DERTRFABEBHENETETH B, LL, 715
S0 TRFIC L B 2 OB EER SO TR L
TV REFHPHBET OMEL D HEORE, &
BOERHTY v POHRIC L - T, Z2hllFo#ie
DL BuRE D55 EEZ ONE S5 TH L, T
DESWCREBEILG 0O AT N A REEICHT 241
BEFNTEL O, T9BE%ROH L ETHSI, &
e e, SRO=ZEA e F RO BEIINT

ORI, REFOBER A5 BAIKHE D &
A9,
2 T T T

o F )

AN

'9 [

P ]

S

1 -2} 4

4t
o 2(.‘)0 4010 6(;0 800

T/ K

Fig. 7. The error in heat capacity caused by a-c
measurement of the thermometer resistance.
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