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A ani neters: Basic Principles

1. Qonfiguration

P anineters are devices for neasuring the area of conplex curved-line figures. The
device rotates wth a fixed pole point (P serving as its center. Wen the trace point
(T) traces the periphery of a figure, the integrating wheel | rotates, and displays the
area val ue neasurenent .
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2. Regardi ng Forward Mvenents of the Integrati ng Weel

P
Here, consideration is nmade of the case where b
neasurenents are nade wth a plani neter conprised,
as inFHg.1l of:
Polar Point: P
A T
Polar arm PA

Tracer arm AT
Integrating wheel : |
Trace point: T.

C a

Wien the interval between points T to T on the Fa. il

peri phery have been traced, the plani neter noves

as shown in Fg. 2a This novenent is broken down into the translation novenent (an) T
to T, and the rotational nmotion (dp) frompoints T to T

P

Ha. 2a Ha2b



Koi zum Sokki Mg. Qo.,Ltd. http://ww fynetrix.co.jp

C
The novenent amount (df/) in the tangential direction
of the integrating wheel | is:
dl = dn-cdo (1)
Wth this novenent, the area swept by the tracer arm ' do
(AT) and the polar arm (PA) is, as depicted in FHg. |

P 2 da cde

dS=adn+1t azd—+n b> —
a1 a1

2 2
—adn+2 SCP + b ga (2 FHa.2b Expanded di aaran
From(1l) and (2):
P
2 2
dS = a(dl + odg) + 299, brda o
2 do

The area of the traced figure thus becones: da %

S={ds (4) ¢/
dn

-
3. The Traci ng of Figures A \

In the case where the area of a circle is sought, Fa3
the area of the circle is calcuated wth the
follow ng formil a.

Szfrd(p

In the case of neasurenent with a plani neter, the area swept by the arm becones:

T3 Tl
S= J' rde + J' rde
T1 T3

= (S+S)-S=5S

Here, the area swept by the armbecones equivalent to the area to be neasured.

T1
do do

T2

T3

Ha.4
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T In the case of neasurenent of a figure of shape S
as in Hg.5 the polar arm (PA nakes a singl e,
left-to-right return, while the tracer armnakes a
single, up-down return. At that tine, the angle of
rotation when the polar armis noved from the
leftnost point to the rightnost point becones:

3
Idcx =0,
1

Wien returned from the rightnost point to the
leftnost point, thisis:

1
J'da =0,
3
Thus, the total angle of rotation is:
fda =0
Fab5 Smlarly,
fd(p:O

Therefore, Formula (4) is:

3=§d3=§ad| +(ac+a—22)§dcp +b—22§da :3§adl =al

a length of the tracer arm
/:  Mvenent advancenent anount of integrating wheel in the
tangential direction

If r is the radius of the integrating wheel, and n is the nunber of integrating wheel
rotations, then:

| =21 rn
Thus:

S=21rna

The area sought is thus proportional to the rotation anount of the integrati ng wheel.



