
51H ·G08· 2 : 621· 38

An Electronic Thermometer for remote-indicating applications
D. v, SUBRA~L-\NIA.l"

MeteorologifXll Office, A!Jortala Air]l'>rt

(ReceiLW U MorcT. 19(3)
ABSTRACT. An elect ronic thermomet er de-igned b)' the author for rem ote indil'ating eppllca

tion in meteorology usos e p-n-r gf'rmani~1II }ul\cliol\ t~",I1"1 iMt.Or~~ th('l~Cn8nr('Je,?clJt and fI, D.C..~ltm~ter
calibrated in tEorw'J of ternpeeature ll !l the ind icator, I'hc pri uciple of its 01~~tJon.. scope an~hmltatlon8

are described in thill paper. .A wet lind d ey- bulb th ermometer syetesn consrsnng of two transistor 8('1180J'8
jlJalso described .

1. Introduction

Remote indicating thermometers are nSeful
accessories in certain branches of meteorology.
One such Inst rument described by Das and
Kapoor (1962)for the measurement of runway
tem perature uses a pair of th ermistors as
temperature sens ing clements telcmetering
the data us an audio frequency note whose
frequency depends on the tem perature. At a
modest estimate the initial ami operat ing
cost of tho equipment described by them ii
quite high for the intended usc. Elect ronic
thermometers using semi-conductor diodes
md transistors as sensing elements, am
being developed elsewhere and can provide
cheap and fairly relinblo instru ments for
certain applications in meteorology. The
:" inciple of operation of the transisto r
nhermomotor is briefly explained before
describing the instrument developed by the
author.

~:. Principle or operation

'Drift' in transistor circuits due to varia
tions in ambient temperature is an undesira
111e effect in normal transistor circuits and

.il minimised by proper eireuit design. Speci
ficall«, the variations iu ambient temperature
affect significantly (.) the leakage current,
l eO and (ii) the base emitter volta ge 1'"
due to changes in the conductance of the
base-emitter diode (MuUanI manual-1960);
whereas the increase in the 'leakage current I

with rise in temperature is non-linear, the
base-emitter voltage decreases roughly by
2 millivolts per deg. C rise in temperature
a nd this change being almost linear . These

two effects in turn cause a drift. in the steady
value of current at the collector terminal,

One or the other of these effects could be
utilised to advantage in the measurement of
temperature. Barron (1962) described a D.C.
amplifier in the common-emitter configura
t ion in which .ohanges of leakage current are
amp lified at the collector terminal and the
temperature is determined by a 'null' method
on a calibrated potentiometer dial. A more
elegant method is that de..scribed by
~[cN"amara (1962) in which the changes in
t he base-emitter voltage of an n-p-n silicon
t ransistor are magnified at the collector
terminal in lL common-base D.C. amplifier;
t im error introduced in th e results with this
nrrnngcmcnt is negligible as the leakage
current-effect is minimum in this configura
tion. This arrangement is eminently suited
to the needs of surface temperature measure
ment iu meteorology-and also the upper air
temperature with suita ble modificat ions to
the instrument,

The design procedure ontlined by
~[e N""mara has bccn ada pted with necessary
modifications by the author in the construc
tion of a dry and wet bulb thermometer
system using two p-n-p germanium transistors
as senso r clements.

3. Dry- and Wet-BulbThermometersystem
(i) The drY-O!llb tl'ermomeler- The circuit

diaW"am of the basic dry-bulb thermometer
ii given ill Fig. I. It is essentially a common
base D.C. amplifier, the I'w-<:hanges being
the input to the amplifier. The potent iometer
R in conjunct ion with ' r fixes the emitter.








