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FIGURE 13-4 {a) Maodel of Galileos oremal wdea for a thermometer. (B Actaal thermomelers bailt
by ihie Accademin del Cimenoo {163T-1867) in Florence are AMONE the enrliest knvan. These sensibive
andl exguisile indromenits comlained aloohol, sometimes colored. like many thermomelers loday.

[e] Climical thermometers in the shape of o frog. alse buidlt by the Accademin del Cimento, could b
L ev a palsenl’s wrish, The smiall spheres suspended in the hiquid cach Bave a shightly different

density. The nuember of spheres thal would sink was o measure of the patien)’s fever

In the common liquid-in-glass thermometer, the liguid expands more than the
plass when the lemperslure 15 increased, so The I||.||.|||:I lizvvel mises me The tube
(Fig. 13-5a}. Although metals also expand with temperature, the change in length
ol o metal mod, sav, & gencrally oo small o measure accuratcly or ardinary
;,'hilll!_ll.,"\-i in temperature. However, a useful thermaometer can be made 'hg. h:l*1-.|ir|g
together two dissimilar metals whose rates of expansion are different {Fig. 13-5b),
When the lemperature & increpsed, the different amounts of expansion ciuse the
himetallic strip lo bend. Often the bimetallic sinp is in the Torm of o coil, one end
of which is fixed whilz the other is attached ooa pointer, Fie, 156 This kind of
thermomeler 15 used as ardinary air thermomelars, oven Thermaomelers, nutomalse
off switches in electric coffeepots, and in room thermostats for determining when
thie hizater or air conditioner shoukd go on or ofl. Yery precise thermometers make
wse ol electrical properies |¢_'h;|p|-:_-r 151 such a5 resistinee Lhermaomelers. Therma-
couples, and thermistors, often with a digital readow

Temperature Scales

In order 1o measure temperature quantitatively, some sort of numerieal seale
musl be delimed. The maost comman scals |-I'|||::|:|.' 15 the Celsius scabe, somelimes
called the centigrade scale. In the United States, the Fahremhelt scole is also
commicd. |he mosl iparLnl seile m o scwenhihe work s the absolute, or kelvin,
scide, and it will be discussed later in this Chapler,

Orve way to defineg o temperatare scale is w assign arbitrary values to two
readily reprosduable lemperatures, For both the Celsiug and Fabrenheit scales
theEse o fixed |'u|i||Ix are chaosen 1o be the fresezi g p:,:-i'1| and the |'I|.'|i|ill!_[ pninl
of water, bath taken at atmospheric preasure. On the Celiug scale, the freczing

Thi Treering podal of § subilancg @ dafingd ad that aspdratund 41 whish th salid and Bguid phases
coexis in eguilibriems - that B without sy net g

mentalle this = fiind o ogocur &t onlv onc def

1 changing enio e solid or vice versa. Eaper

bidlingg, paind is Jedined as thal emperaiore 81 which the lguid end gos ooexist in eguilibriuem. Smoe
Ihaeag pammie vary with peeasurc, Che prossang must b spogifed [usually i 18 1 atm)
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FIGURE 13=-5 [n) Mercury: o
@loahol-mm-#lnss thermaomeler

i) himetalbic sirip

FGURE 13-68 Pholograph of o ther

momeber wsing a oolled himetnlls sl
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