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Recent Development in Electric Measurement for Thermometry

Takasuke Matsuo

Precision bridges and potentiometers developed recently for resistance thermometry are

reviewed with emphasis on the principles of their operation.

Direct current apparatus

discussed include potentiometers of the Lindek type and flux-coupled direct current com-

parator, both capable of resolution at nanovolt level.

Amplifier-null detectors are also

discussed. Different types of alternating current bridges are described. They differ in the
principle on which the transformers work. Advantage of self-balancing AC bridges in an
automatic calorimeter controlled by a microcomputer is shown with an example of noise

reduction by averaging.
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Fig. 1. A potentiometer circuit. E,, unknown
EMF; G, galvanometer; C, constant current

source,

Fig. 2. Principle of the Lindek potentiometer.
E,, unknown EMF; G, galvanometer; VC;
variable current source.
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Fig. 3. The Dieselhorst ring. The current [ from
a constant current source produces an EMF
E proportional to the dial setting,
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Fig. 4. Principle of a current comparator poten-
tiometer. E,, unknown EMF; G,galvanome-
ter; Ry, R,, EMF generating resistors; C,
constant current source; SC, slave current
source controlled by a negative feed-back
signal from the flux-detecting coil FD.
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Fig. 5. Photocell amplifier circuit.
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Fig, 6. Schematic diagram of an FET chopper amplifier.
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Fig. 7. Two decades of a voltage dividing trans-
former.
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Fig. 8. Schematic diagram of a transformer bridge.
R, , unknown resistance; Rj, standard resist-
ance; Z;~Z,, lead impedance; D, null
detector.
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Fig. 9. Schematic diagram of an AC potentiometric
bridge. R, , unknown resistance; Ry, standard
resistance; D, null detector.
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Fig. 10. Schematic diagram of a simplified poten-
tiometric bridge. R,, unknown resistance;
R, standard resistance; D, null detector.
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Fig. 11. Principle of an AC current divider.
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Fig. 12. A representation of a platinum resistance
thermometer.
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Fig. 13. An output of an automatic AC resistance
bridge showing the effect of averaging. Open
circles, original data; closed circles, average
value of the successive six points.
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