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Gudlileo Gdllilei, born in Pisa (Italy), obtuins the patent for u machine to pump water from
ariver for the irrigation of lund. The heurt of the pump wus u syringe. Gulileo Gulilei found
that 10 meters wus the limit to which the water would rise in the suction pump, but had nho
explanution for this phenomenon. Scientists were then devoted to find the cuuse for this.

Evangelistu Torricelli (Torn), Italian physicist, filled a tube 1 meter lony, hermeticully closed
at one end, with mercury und set it verticdlly with the open end in u busin of mercury.
The column of mercury invariubly fell to ubout 760 mm, leuving an empty spuce ubove
its level. Torricelli uttributed the cuuse of the phenomenon to u force on the surfuce of
the earth, without knowiny, where it cume from. He dlso concluded thut the spuce on
tfop of the tube is empty, that nothing is in there and called it a “vacuum”.

Blaise Puscul, French philosopher, physicist and mathematician, heard ubout the experi-
ments of Torricelli aund wus sedrching for the reusons of Gulileo’s und Torricelli’s findings. He
cume to the conviction that the force, which keeps the column ut 760 mm, is the weight
of the dir ubove. Thus, on u mountuin, the force Must be reduced by the weight of the
dir between the vdlley and the mountdin. He predicted that the height of the column
would decreuse which he proved with his experiments ut the mountuin Puy de Déme in
central France. From the decreuse he could calculute the weight of the dir. Puscul ulso
formulated that this force, he cdlled it “pressure”, is ucting uniformly in dll directions.

Ofto von Guericke, borh in Mugdeburg/Germany. Torricellis conclusion of un empty
spuce or “nothingness” wus contrary to the doctrine of un omnipresent God und wus
thus attacked by the church. Guericke developed hew dir pumps to evacuute larger
volumes aund stuged a dramatic experiment in Magdebury by pumping the dir out of
two metul hemispheres which hud been fitted togyether with nothing more than greuse.
8 horses ut each hemisphere were hot strong enouyh to sepurate them (see title puye).

Robert Boyle, un Anglo-Irish chemist, used “J“-shuped tubes closed ut one end to study
the reldtionship between the pressure and volume of trapped gus und stuted the law of
P xV = K (P: Pressure, V: Volume, K: Constunt) which meuns thut if the volume of u gus ut
a given pressure is known, the pressure cun be culculuted if the volume is chunyed, pro-

vided that neither the temperature nor the amount of yus is chaunyed.

Almost 200 yeurs luter, Joseph Louis Guy-Lussuc, French physicist und chemist, detects
that the pressure increuse of u trapped yus ut constant volume is proportional to the
temperature. 20 yeurs luter, Willium Thomson (Lord Kelvin) defines the dbsolute tempe-
rature scule with the zero point at -273 °C (or 0 Kelvin).
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Mechanical Measurement Technologies

Lucien Vidie, French scientist, invented and built the aneroid barometer, which uses <
spring balance instead of d liquid fo meusure atmospheric pressure. The spring extension
under pressure is mechunically amplified on an indicutor system. Employing the indicator
method of Vidie, Eugene Bourdoh (founder of the Bourdon Sedeme Compuny) puten-
ted 1849 the Bourdon tube pressure guuye for higher pressures.

Electrical Measurement Technologies

The first pressure transducers were transduction mechunisms where the movements of diu-
phragms, springs or Bourdon tubes are part of un electrical quantity. Pressure diaphragms
ure purt of u cupucitunce, the indicutor movement is the tup of u potentiometer.

The bonded struin yuuyes were independently developed by E. E. Simmons of the Cdli-
forniu Institute of Technology and A.C. Ruge of Mussachusetts Institute of Technology.
Simmons wus fuster to apply for u putent.

The first foil strain gauyges came up with an integrated full resistor bridge, which, if bonded
on u diuphragm, see opposite stress in the center und ut the edye.

The bonhding connection of the gauyes to the diaphragm wus dlways the cuuse for
hysteresis und instability. In the 1960°s, Stutham infroduced the first thin-film transducers
with good stability and low hysteresis. Today, the technoloygy is G mdjor player on the
maurket for high pressure.

Willium R. Poyle upplied for u putent for caupucitive transducers on yglass or quurtz busis,
Bob Bell of Kavlico on ceramic busis a few yeurs later in 1979. This tfechnology filled the
yup for lower pressure ranges (for which thin film was nhot suited) and is foday, dlso with
resistors on ceramic diuphragms, the widest spread technology for non-benigh media.

The Sensor Age

Honeywell Research Center, Minnedpolis/USA, 1967: Art R. Zias und John Egun upplied
for putent for the edye-constrained silicon diaphragm. 1969, Hans W. Keller upplied for
putent for the butch-fubricuted silicon sensor. The technoloyy is profiting from the enor-
mous proyresses of IC-technoloyy.

A modern sehsor typicdlly weighs 0.01 grams. If dll hon-cristalline diaphragms have in-
herent hysteresis, the precision limit of this item is hot detectuble by toduys meuns.

The piezoresistive technoloyy is the most universal one. It applies for pressure ranges from
100 mbar to 1500 bar in the dbsolute, gauge und differential pressure mode. The slow
spread of the technology in high volume applications for hon-benign mediu resulted
from the inability of US-compunhies to develop u decent housing. In 30 years, KELLER hus
perfected it at costs comparable to auny other technology.
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