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Sensitivity Adjustments of Electromagnetic Seismographs
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ABSTR ACT. The pl')*t present l\ fltudr of th e lim itat i on~ imposed by the seismometer and
gulvenometer t"Onllt tlontR on th e atten uation facto r of th e circuit. I t ill seen tbat th e full rang e
from zero to uno of this factor can be us ed only if ei) ZJl = Z,t and (ill R1!Zll and RrlZzz are
both 1f''I'I t han or eq ua l to I I:! . Th o flpedal caw of a. lI(.'iilm0JtraJlh I!Ati.'4f)Oi ng tho Ga.lit4 in Oondt ­
t ion'! hAs been studied in t he light of the aoo\"o limi te t tone, and" Icw posaible ways 1)( adjust­
iog the ","rinUH l",ram cters of tho seismo meter to obtai n t he optimum magnificat ion considered .

t . Introduction

Electromagnot ic seismographs are now­
a-day. ext ensively used throughout th e world
for high mugllific.a,tion recording of earth
movement..., Though tho most sensit ive
seismographs now avail able, the Benioff
inst ruments are of tho variahie reluctance
type, a very 1 11 rg~ number of electromagnetic
seismographs in operation in th e seismologi­
cal observa tories employ the moving coil
transducers. Tho comparat ively lower magni­
ficat ion of these seismograhps is perhaps
offset by their simpler design and operation.
Even in studies of vibration problem.s in
engineering, moving coil p ick-ups nrc widely
used,

Whilo for engineering st udies very high
magnificuti ons are not so mu ch demand ed
a. ruggedness of tho pick-ups and the a. sociu­
ted instruments, the st udy of seismological
problem, has been asking for th e detect ion of
more and more feeble movement.". Con­
sequen tly, t he design an d const ruct ion
of these seismographs have been
changing to ach ieve higher and higher magni­
ficat ions. In pract ice, the electromagnetic
seismogrnph i ~ set. to operate at some magni­
fication, which change. but little with tim e.
However, it becomes necessary, at times,
to cither increase or decrease the magni­
ficati on of the inst rument to suit particular

condit ions and hence an attenuator has to be
introduced into th e circuit. With th o help of
this ut tenuutor it ia possible, as pointed out
by Neumann (1956) and Hagiwara (1958),
to niter th e sensitivity of th o seismograph.
The nlllge of var iat ion of this sensitivity or
tho attonnntiou factor, however, depends on
Homo of th o parameters of the seismometer
and the galvanomete r, A discussion of these
parameters is given Iielow.

3. MagnlncatiOD oran electromagnetic seismograph

Since the very beginning, the solution of the
oquutions of motion of the olectromagnetic
seismograph and t}1C determination of its
tra nsient and steady state responses hav e
att racted the attent ion of various workers.
Unlike a mechan ical seismograph, an electro­
magneti c seismopraph employs a gnlvunome­
tor to record t he movements. The seismomete r
and S!tl lvonomcte r combination brings into
play the erred of tim latter on tho former, the
:-;0 called " reactio n" of tho galvanomete r,
and this complicate the equa t ion of motion
of the seismograph. After Galitzin, Wenner
( 1 9~9) . Coulomb and Grenet (193;'), Scluner­
wit7.(19:16), Rybn er (1937), Chakrabarty
(1949, 1960), Eaton (1957), Eaton and
Byerly (19;'7) and Cha kra barty and Tandon
(1961) have st udied the problem at various
tim es. Though the solution for tho transient
respouse has been worked out only for the
























