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Study of Current Distribution on Batwing
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Abstract

The super turn style bat-wing antenna which are used wide over the world has omnidire-
clionality, wide band frequency ‘characteristics and etc. Nevertherless its practical mechanism
is unknown. In this paper, the current distribution equations of bat wing antenna which have
close relations with the above mechanism are introduced and the coefficients are shown to

be calculable by conputer.
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Fig 2. The current and voltage of a bat-wing antenna element.
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Fig 3. Coordinates of a bhat-wing antenna element
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Li(x) = Ajcosp(ly—x)+-Bisinglh—x) (1.1
L(x2) = Asco88(ls— %)+ Besing(la—x2) (1.2
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Ve(x2) =7 W{ A, sin (la—22)— B> cos fUz—x2)}
(.2)
V3(%3)=7Z3{As sin B(l3—x3)—B3 cos (I3~ x3)}
(5.3
Vilx)=jW{Assin fls—x4)—By cos pls—x1)}
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Vs(x5)=7Zs{As sin B(ls—x1)—Bs cos fs—xs)}
(5.5)
Ve(xe) =7 W{Ag sin (l¢—x5) —Bs cos f(ls—xs)}
(5.6)
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(5.8)
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ll =15cm
l3=22.9cm

15=30. 8cm, 1;=38. 7cm

ly=l=1s=18cm

ls=10cm

19=110=11=19. 7cm

r=0.75cm, s=1.8cm, ¢=1.8cm

f=180MHz 2| 7o vlsted AlAbste] L.

@=2.3026 X60 logllTl8 =186. 06486
2 o R

W=221. 33829

Z,=262. 92298

Z3=288. 30516

Z5=306. 09069

Z7=319. 78896

Zy=279. 27760
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0.834;+1.514,40.56B;-+1. 31B:=1 (10.1)
—Az+0. 6245+0. 76 A44-0. 79B3+0. 65B,=0

22” =0.0395841 {1=158. 730cm)

(10.2)
— A4 +0. 34A51+0. 76 A6+0. 94B5+0. 65Bs=0

10.®
— Ae1+0. 0447+0. 9245+0. 99B7,=0 10. 40
—A;+1.4245+1. 41By=0 (10.5)
—As—Ay+0.71 App+0. 70B1p=0 (10.6)
—As—0. 71 A7— A10+0. 70B11=0 (10. D
147. 104, —144. 69A4.—217. 92B,-167. 49B. =0

(10.8)

226. 99A5-221. 3B,—177. 75B5=0
0.65A4+B:—0. 76B,=0

287. 36A45-+221. 34B,—105. 33B;=0
0. 65A¢+B,—0. 76Bs=0

319. 554:1+221. 34Bs—12. 44B:=10
71. 74As+221. 34Bs=0

196. 37A45+262. 92B,—198. 58B,==0
—288. 31B5+279. 288B;=0

196. 37A,0--288. 31B;—198. 58B10=0
~~306. 09B5279. 28B10=0

196. 374,—306. 69B85-+-198. 58B1:=0
—319. 79B;1-279. 28B,:=0
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(10.9)
{10.10,
(10. 1D
(10.12)
(10.13)
(10. 14)
(10.15)
(10.16)
(10.17)
(10. 18
(10.19)
(10. 20D

A;=1.08 A,=1.16, A;=0.82, A,=1.19
As=0.54, As=—0.68, Ay=—0.53, As=—2. 68
A3=0.89, A=1.30, Aj=—A72=0.53
B1=—0.76, B.=—0. 94, By=—0. 13, B,=—0. 21
Bs=l.01, Bs=0. 87, B:=1. 82, Bs=0

Bg=—‘0. 13, Bm:l. 11, 311:2. 08
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7ol I(x)l s AE€ €& T+ U=

L(x)=1.08cosp(l1—x,)—0. 76sin(/;—x1)

(11
L{(x)=1. 16cosp(lz—x2)—0. 9sinf(lo—x2)

D

aL2

13(.763):0- 82cosﬂ(13—x3)—0. J.SSinﬁ(ls—x;;}

(1.3

L x)=1. 19cosp(l4—x,)—0. 21 sinp(ly—x4)

114

Ii(x5)=0. 54 cosp(ls—x5)+1. 01sinf(ls— x5)

(11.5)

Is(%6)=—0. 68cosp(l¢—xs)+0. 87sin6(/s—x5)

(11.6)

Ii(x%7)=—0. 53cosp(l7—x7)+1. 82sinf(l7— x7)

Is(xs)=—2. 68cosf(ls—xs)

a1
1.8

I(%9)=0. 89c0osp(ls—xs)—0. 13sin(ls—x5)

T10Cx10) =1. 30cosp(l1p— %10)
-+1. llsinﬁ(lm—xm)

1.9

1. 10
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/ JOB

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
0000 1111 1111 0000

V2 M09 ACTUAL 8K CONFIG 8K

/ FOR
*ONE WORD INTEGERS
*EXTEND EDPRECISION
*LIST ALL
SUBROUTINEMTNYV (A, N, B, M, DTRM)
DIMENSION A (20, 20), B (20, 1),
IPVOT(4, 4), INDEX (44, 2), PIVOT (44)
EQUIVALENCE (IROW, JROW),
(ICOLM, JCOLM), (AMAX, T, SWAP)
DTRM=1.0
DO 20 J=1,N
20 TPVOT(D=0
DO 550 I=1, N
SEARCH FOR PIVOT ELEMENT.
AMAX=0.0
DO 105 J=1, N
IF(IPYOT(J)—1) 60, 105, 60
60 DO 100 K=1, N
IFAPVOT(X)—1) 80, 100, 740
80 IF(ABSCAMAX)—ABSCA(J, K) ) 85,100,100
85 IROW=]J
ICOLM=K
AMAX=A(J K)
100 CONTINUE
105 CONTINUE
IF(AMAX) 110, 108, 110
108 WRITE (3, 109)
109 FORMAT (//5X, 23HTHE MATRIX IS
SIN- GULAR.)
DTRM=0. 0



110

140

200

210

350

360

WE -y okelvte] WS HEAHE

RETURN

IPVOT (ICOLM)=IPVOT (ICOLM)+1

INTERCHANGE ROWS TO PUT PIVOT
ELEMENT ON DIAGONAL,

IF(IROW-ICOLM) 140, 260, 140

DTRM=—DTRM

DO 200 L=1,N

SWAP=A (IROW, L)

ACIROW, L)=A(ICOLM, L)

A(ICOLM, L)=SWAP

IF(M) 260, 260, 210

DO 250 L=1,M

SWAP=B(IROW, L)

B(IROW, L)=B(ICOLM, L)

B(ICOLM, L)=SWAP

INDEX(I, 1)=IROW

INDEX(I, 2)=ICOLM

PIVOT (I)=A(ICOLM, ICOLM)

DTRM=DTRM*PIVOT(D)

DIVIDE PIVOT ROW BY PIVOT ELEMENT.

A(ICOLM ICOLM)=1,0

DO 350 L=1,N

A(ICOLM, L)=A(ICOLM, L)/PIVOT(D)

IF (MD380, 380, 360

DO 370 L=1,M

370 B(ICOLM, L)=B(ICOLM, L)/PIVOT(D)

380

400

450

460

500
550

630

CREDUCE MON-PIVOT ELEMENT.
DO 550 L1=1,N

IF(L1-ICOLM) 400, 550, 400

T=A(L1, ICOLM)

ACL1, ICOLMD=0.0

DO 450 L=1,N

AL D=AL L)—AJCOLM, L)*T
IF(M) 550, 550, 460

DO 500 L=1, M

B(L1, L)=B(L1, L)—B{UCOLM, L)*T
CONTINUE

INTERCHANGE COLUMNS.

DO 710 [=1,N

L=N+1-I

IF(NDEX (L, D—INDEX(L, 2)) 630, 710, 630
JROW=INDEX(L, 1)
JCOLM=INDEX(L, 2)

DO 705 K=1,N

SWAP=A(K, JROW)

Cc
C

C
C
C

705
710
740

292

ACK; JROW)=A(K, JCOLM)
A(K, JCOLM)=SWAP
CONTINUE

CONTINUE

RETURN

END

*STORE WS UA MTNV
CART ID 1111 DB ADDR 2EAA DB CNT 002E

// FOR

*IOCS (CARD, 1132 PRINTER, DISK)
*ONE WORD INTEGERS
*EXTENDED PRECISION

*LIST SOURCE PROGRAM

11
13

17

19

=]
e

FORTRAN (3.2)/MASTER

BAT WING ANTENNA ANALYSIS. BY JONG

CHUL

DIMENSION X(20,20), B(20)

READ (2, 4) ((X(, D, J=1,200, I=1,20),
B, J=1,20)

FORMAT (10F8.4)

WRITE (3,6) (X D, J=1, 20), I=1, 20),
B, J=1,20

FORMAT(1HL, 5(/), 2(5X, 10F11.4/)//)

CALL MTNV (X, 20, B, 1, V)

WRITE. 9) (XA, DD, J=1,20), I=1,20)

FORMAT (1H1, 5(/), 2(5%, 10F 11.4/)//)

WRITE (3, 11DV

WRITE(S, 13)

FORMAT (///52X, 5H V=,E25. 15)

FORMAT(1HD)

N=1

DO 19 1=1, 20

WRITE(3, 17) N, B(D

FORMAT (//20X, 2HX(,I2, 4H) =, E25.15)

N=N+1

CONTINUE

CALL EXIT

END

=21

02/18/72

THIS PROGRAM IS WRITTEN FOR THE
SAKE OF THE BAT WING ANTENNA
ANALYSIS.

PROGRAM BATWING

DIMENSION A(11), B(11), XL(1D), AI(11, 20D

READ 8, (A(D, I=1,1D, (B(D,I=1,11)
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8 FORMAT(11F7.5) PRINT 28, (CAICL D), J=1,20),1 =1,11)
READ 10, (XL(D), I=1,11) 28 FORMAT (//5X, 5EZ5.15)
10 FORMAT (11F3.1) STOP
DO 17 I=1,11 END
X=0.0 FORTRAN DIAGNOSTIC RESULTS FOR
DO 17 }=1,20 BATWING
Y=0. 03958+ (XL(D-—X) . NO ERRORS
AICL D=A(I) »COSF(Y)+B(I) *SINF(Y) BATWING P 01242 C 00000 D 00000
X=X+2.0 X, LGO

17 CONTINUE

—~ 32—



