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About Oval (Doval)
Hirotaka Ebisui
Oval Research Center

IWAKUNI near HIROSHIMA

Confocal Doval Three  focus points
46 5 Doval Trade Mark (Er=0.9,E.=0.6)
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1. Introduction

Fig. 1. Composition of Tangent on Ellipse Fig.2. Oval extended from El

lipse

Y,

‘M
N0

\\\ﬁ.;‘!)"f'/

Fig. 3. Chocoid extended from Doval
Fig. 4. Tajicoid extended from the Oval
Tangent line is a perpendicular bisector 1in Fig.1
We extend bisector(1:1) to (n:m), then Oval is obtained.
When ratio is (n:m), then DOVAL (theOval) is also defined
by mR1=EnR2=k c,
But Chocoid and Tajicoid have not yet a simple equation. It can be onl
y defined by Maple Program which is made by Definition—Composition of

Chocoid and Tajicoid respectively.
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2 . Definition of Doval

W e call inner and outer part of Oval as DOVAL

[nner and Quter Part of the Oval =Doval
«i'vixoyo_m:n OUTER PART

Mmri+*nrs=Kkc

Fig.4. Definition of Doval using Ratio and Director Circle

Radius of Director circle = kc/m,

)
NS

Fig.5 Doval innnerpart defined by two director circles
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2’ DOVAL DEFINITION

Two Auxiliary Circles Two Director Circles

Fig. 6 Doval defined by Two Auxiliary Circles
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4. PROPOSITION

—

HOUSETSUKOTEN™

AN
SR

v

Fig.7. Green lines are tangent of Doval.

Red lines are normal lines of Doval
----STANDARD FORM OF Doval Equation--
mri = nr.=kc i1s transformed to followings

k’m? +k*n® + m®n?

(mZ . n2)2{y2 + X 2 _( (mz - n2)2 )CZ}Z
_ 8k’m*n°c’ . 4k*m*n®(k* + m* +n°)c*
m2 _n2 (m2 _n2)2
nc
X_X+m2—n2 _—



Doval -6-

5. Infinity Chain Theorem

We use following theorem in order to define Chocoid and Tajicoid.

Step 1
Q2
W /|
Extengd/Qrt_hoplpe|
£ X

¢ VING N
[ANA) Q; Q,
Step 2 (Chain 4) Step 2(Chain 4)

Step 3 (Chain 5) Step 3 (chain 5)
Fig.8. Orthopole Chain Fig.9. Simson Chain by H.E
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6 . Relation of Extended Curves Chocoid and Tajicoid

Fig.10.
In this fugure. Orthopole and Simson cross-point are on same position.

(1) Extension of Doval using extended Simson theorem-Composition,

Tajicoid is defined using This figures.

—

A f N
LA NG
N « N
d /| A
\\_// N //
5 jiku One Point of Tajicoid
N
/ Ty
T ‘ |
/// Moving Circle
—
Another point of Tajicoid
Fig.11. Def. Figure of Tajicoid by HE



Doval -8-

-15 _

FIG.12. Tajicoid NT7 A—%—1, 2, 3, 4, 5

(2) Extension of Doval using extended Orthopole theorem-Composition,

Ay
N

F1 | F2 7‘5

I~

¥
FIG.13. DEF Figure Of Chocoid

Parameter x1 =1, x2 =2, x3 =3, x4 =5, xb = 150/23, x6 = 165/19

Fig.14. Chocoid with 6foci by H.E
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7 . Confocal Tajicoid

AN

Parameter O»=—1, —2., —3. —4. — 95,
Fl1~Fb= 1. 5, 2, 3, 4, 5
We can draw confocal Tajicoid
because Tajocoid have 5 foci.
Fig.1 5. Confocal Tajicoid
By H.E
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