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ADS'l'RACT. Th.. value of lag' coefficient of the bimetal therm omet er used in chronomorrlc r:u lio!<o nl le () f the
India. Meteorological Dcpnrtmcnt when it ill exposed at va riou s or icntll t iolhl to /lir curren ts with ditff',",-'nt ~ I)('('( III

hA.lJ boon determined experi ment a lly . The order of erro re that may be expec ted duo to 1:\Jt at difft'Tt'ut pressure
levels hn8 also been compute..d .

(2)

1. Introduction

The temperature element used in th e
chronometric radiosonde (Mathur 1948) of
India Meteorological Department consists of
a steel-inver bimetal strip of thi ckness
0'025", width 0 ·125" and length 5 ·0"; thi s
is fabrica ted in the form of a spiral coil with
2! turns, One end of the coil is fixed and a
pen is attached to th e other end; the tip of th e
pen carries a fine silver contact and moves
along an insulated cylinder rotat ed by a
clock work ; the cylinder is inlaid with a
helically wound cOI; tac t wire.

Measurement of tipper air temperature
with balloon-borne radiosonde involves errors
due to (i) lag of th e temperature sensitive
clement and (i,:) radiation. Both of these
errors increase with decreasing air density or
in other words with increase of height. This
paper deals with the error due to lag of th e
thermom eter element .

2. Theory

When a thermometcr of any type at
temp erature 80 is placed in a medium of
temperature 8, the change in the indication
of the th ermometer with tim e according to
Newton 's Law of cooling is denoted by

d8 1- = - _ (8-8,) (I)
dt A

where 8 is th e instantaneous indication of
th e th ermometer at time t and Ais a quantity
known as th e lag coefficient of the thermo
meter. Integrat ing (1) we get

-I I).
8 -8, = (80- - 8 )e

assum ing that the temperature 8, of the
environment does not change. From above
it rna)' he seen that after a time A the diffe
rence in th e rending of the thermometer and
the temp erature of environment is reduced to
l /e t imes of its initi al valne. This is another
way of defining A. Relation (2) can 1'180 be
expressed in the form

Ilog, (8-8,) = log (80-8,) - - t (3), A
which is the equation of a straight line of
810pe - I/A.

In radiosonde ascent the temperature of
envirunment changes with time and assuming:
Ot to be a linear function of time, it has been
shown (Middleton 19-17) that

8 - 8, = - I/ A(1-e-lI.\ ) (4)

where 1/ = change of temperature of en
vironment per unit time. After a time t > > A

8 -8, = - 1/ A (5)

I t follows, therefore, that in a medium where
the temperature changes at a rate 1/ the
thermometer at any instant, would record a
t emperature which differs from the tem
perature of environment by an amount equal
to the produ ct of lag coefficient and ra te of
change of temp erature with time.

It would appear from relation (3) that th e
lac coefficient of a thermometer can be
det ermined by plotting its cooling curve
when it cools from a higher temperature to
take up the temperature of the medium in
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