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4 three component portable vibration meter was
designed and cong t?ﬁﬂi&%iﬁ by the fprengnether strument
Company for the purpose of measuring vibrations from quarry
blasts, heavy indusirial machinery and/or other artificial sources.,

struments of this type must satisfy two basic requirements:

(1) serviceability and ease of operation under all fleld c@méiti@m,
and (2) the productlon of a vesponse or vutput which faithiully
describes the variation of the input or motion belng measured,
The purpose of this paper is to describe not only the theory and
construction, mt. also present a series of static and dynamic

calibration tests used in the d@é@?mmmmnﬁf the instrument
constants, From the polint of view of the funde vmental require-
ments, this investization pm@wm to determine the sultability
of the instrument for measuring artificial vibrations.

The instrument is a three-component mechaniesl -
optical selsmograph., Each component has a gingle degree of
freedom in one of the three mutually perpendicular axes, It
is completely mlfwc@ntéin@d in 2 case twenty four and one km,lf
Inches long, ten inches wide and eight inches deep and welghs
approximately thirty four pounds. The case contalng four

separate, but ﬂimpl?%ﬁi sub-systeme:



&«

IL)‘ Thyee mechanical pendulum systems,

2. An indlcating or optically recording system,

3.) A spring drive which moves the vecording paper,

4,) & tlming mechanisn,

The ‘xidulum system consists of two Inverted pendulums
to measure motion in the horizontal directions and a vertieal
pendulum to measure the vertical component of the vibratory
- motion. The pendulum inertia @wmeﬂts are cylindricel masgae
of brags welghing approximately 360 to 400 grams. Copper
dumplng vaz
'md swing b
flxed to the frame when the pendulums are in motion,

es are attached to the ends of the inertla elements
atween the poles of two al nico magnets that ave

The horizontal component ‘mirmz’ 'syf&;ﬁ,@mﬁ consalst of
two vertical splndles on jeweled E@&rmgﬁg., They are coupled to
the inertia masses by means of a boom, pulley and thread
arr@xxg@m&ﬁu The vertleal @@mzmn@m ,éayst@m reéngisséég of an
jnclined fixed mirror and a movable mirz*@r rotating about &
horizontal spindle. *I*tai@s system ls &0 oriented as to rotate the
plane of the reflected lght p@%ll@li‘"th@ ‘light rays from the
horizontal component. smt@m%. The 1:1@1& maum@ iz s battery
operated filament, ‘

The timing unlt, d@aigmd by Dr, Joseph Volk of Saint
Louls ’is‘nivamﬁy isa modified camm@wial vibrator aimuii
Whi@h modulates g gas tube. The timing m&rk& are photos
reg%@temd the full width of the f@cording paper‘.




The recording drum is a cylindrical cartridge which
holds approximately fifteen feet of photographic paper. It is
geared to a spring-drive motor which rotates the drum at an
approximately constant speed of 7,14 centimeters ;g:psaf second,

The calibration tests Included:

1) Determination of the free period of each component.

2). Determination of the vedueed pendulum length of
each component,

8) Determinatlon of the dawplng of each component.
4) Determination of the lnearity of the optical system,

&) Determination of the linearity of the trace amplitude
with the angle of rotation of the pendulums,

8) Determination of the statle magnification of each
component, -

7} Determination of the dynamic magnification and
static magnification from dynamic response tests,

B) Theoreticnl determination of the dynamic response

curves.

The new vibration meter appears to be guite suitable for
its designed purpose. It satisiies the conditions of portability,
congtant powar supply, constant operation over » varied temperature
range, and ease of operation. It faithiully responds to the vibratory
motion in the frequency ronge required with sufficient magnifying

power to record the minlmum amplitudes expecied,
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