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PRESSURE GAUGE 

PRESSUHE COEFF1CH:~T OF RESISTA:-\CE 

It has been reported tha t the resistance of 
l1lan~anin (at constant temperature) is a linear 
JlInction of the pressure,l i.e., that the coeCficicnt 
(a R riP )/R o docs not vary with pressure. On the 
01 her hand, experience at the Geophysical 
r.;1horatory over a period of yean; indicated a 
pronounced increase of pressure coefficient with 
in(Tea,.;ing- pressurE' . \Ye nm\' know that a partial 
explanation of this seeming contradiction is to 
he iound in the dependence of the pressure 
coenicient upon the method of construction of 
the co il as well as upon the intrinsic properties 
of the metal. Indeed , it is very easy to wind a 
coil in such a manner that its pressure coefficient 
will increase by 2 or 3 percent in the range from 
o to 1000 bars . Furthermore, the coefficient at 
~on1(' given low pressure w ill V<lry within wide 
lill\il~ for coils that are \I'ound in diCferenl ways . 

Table I "hO\\'s some of the c1,lta which havc 
heen ,\.ccul1lubtcd on the pressure cocfficient of 
1I\,lnganin \I·ire (sample D) made in to co ils of 
various lypes of construction . The coil formed 
one arm of the "fixed bridge" arrangement; the 
tolal current through the bridge was maintained 
constant at 0.018651 ampere by the method 
previously described ;4 and the unbalanced e .m.f. 
\I'as measured with a potentiometer to 0.1 micro­
volt. The pressure was measured on a free -piston 
absolute gauge, the sensitivity and reproduci­
bility of which was about 0.1 bar, the absolute 
accuracy being about 1.0 bar. The resistances S 
and s (see Fig. 1a) were 100.0 ohms each and 

T.\lJLE 1. The presSitre coelficieut at low IHesslIres of 
IIllmgallill coils of various types of cOlts/mctiolt . Tempera/ure , 
35° (wire "D"). 
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FIG . 2. Relative resista nce ch:lnge, t..R/Ro, V.I'. tempera­
ture of t\l'O samples of m;tnganin wire. "8" referb to the 
\l'ire sllpplieu by Baker & Co. and "])" to that supplied 
bv the Driver-Harris Co., of \l'hich (a) ;Ind (h) si).;lIiiy 
:If tel' and I,efore '·he.! l [reat llIenl" r('~Jlc:ct ivcly. The ~calc 
for :"R/H" is reckoned frulll an arhitra ry "zero. " 

the initial rcsi~t;lnn" R Il , or (';l(·h coil W; IS 

approximately 100 ohms. In the third column of 
the table are given the values of E' / P corrected 
to correspond to \\'hat the values would be if R o 
were exactly 100.0 ohms (see Eq . (4)) . The values 
of the average pressure cocfficien t, R / RaP, in the 
pressure range 0 to 1311 bars, are shown in the 
fourth column, and \\-ere obtained by multiplying 
E'/P by 4/1.8651 (=2.145). 

The variation in the apparent pressure coeffi­
cient of a single sample of manganin \\'ire is 
quite impressive; in the values sho\l'n in Table I 
there is a total spread of over 2 percent. It is 
eviden t that in general the large loose coils 
have a higher coefficien t. than the small or com­
pact ones. 1\,10reover, from other measurements, 
not shown in t.he table, it wa:; oh~erved that the 
pre:osure coefficient of those coil:-, having a low 
coclTlcienL increased by a considerable amount in 
the range from 0 to 1000 bars. For the coil,., with 
the higher coefficients the value of the cocfiicienl 
eilher was practically constant at these low 
pressures or decreased slighLly in the fir~l few 
hundred bars. It is important to not.e lhat all 
the coils that have been tested were quile 
reproducible with respect to re:;istance changes­
provided they had been previously pressure 
::,easoned. Even t.he coil "'ith the lowest coefficient 
(No . 1), after being subjected to a pressure of 
12,000 bars, returned always to the same initial 


