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MODEL ADF-210 AUTOMATIC DIRECTION FINDER

G E N E R A L D E S C R I P T I O N

The ADF-210 Is an automat ic rad io d i rec t ion finder operat ing
In the 11 meter (27 MHz) band. The system consists of afixed
mounted antenna array and aremote electronics package which
con ta ins the ca thode ray tube d isp lay. A rap id response ,
ambiguous display of the relative bearing between the antenna
array (ship or platform) and the beacon transmitter Is gen¬
e r a t e d b y t h e s y s t e m .

T H E O RY O F O P E R AT I O N

Operation of the Ocean Applied Research ADF-210 Automatic
Direct ion Finder Is based on the response or pattern of a
pair of loop antennas which respond to the magnetic component
o f t h e t r a n s m i t t e r * s r a d i a t e d fi e l d . A p o l a r p l o t o f t h e
amplitude and phase response of awell-balanced and well-
sh ie lded loop Is as ine func t ion o f the ang le o f the source
relative to the orientation of the loop (see Figure 1). A
pair of loops mounted at right angles to one another yield
s i n e a n d c o s i n e I n f o r m a t i o n .

A t h i r d n o n - d l r e c t i o n a l v e r t i c a l w h i p a n t e n n a p r o v i d e s a
reference phase so that the 18QO ambiguity of the loops
c a n b e e l i m i n a t e d f r o m t h e fi n a l d i s p l a y .

The ADF-210 e lect ron ics accompl ish the funct ion of ampl i fy ing
the signals from the three antennas and converting them
(by heterodyning) to alower frequency convenient for display
on the X, Y, and Zaxes of acathode ray tube. Relative
phase Information between the three channels and amplitude
between the two from the loops Is retained during the hetero¬
dyning and amplifying processes. With the axial loops
signal displayed on the Yaxis, the transverse on the Xaxis,
a n d t h e o m n i d i r e c t i o n a l w h i p o n t h e Z a x i s , a d i s p l a y I s
produced which yields ahalf of anarrow ell ipse across half
of the screen which looks l ike an arrow from the center of
the cathode ray tube to the edge. The antenna Is oriented
s o t h a t t h e a r r o w p o i n t s s t r a i g h t u p ( 0 ° ) f o r a s i g n a l f r o m
d i r e c t l y a h e a d o f t h e s h i p .
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INSTALLAT ION OF ADF-210

ANTENNA ASSEMBLY PROCEDURE

1 . I n s e r t t h e b a r e a n o d i z e d a l u m l m i m b a s e o f a n t e n n a I n t o t h e
phenolic Insulator and secure with screws provided (the screws
are shipped taped,Inside the Insulator),
2 . Inser t top sect ion o f antenna In to bot tom sect ion and secure
w i t h s e t s c r e w s p r o v i d e d , ( T h e s e t s c r e w s a n d a l i e n w r e n c h a r e
taped to the antenna,) NOTEi While Insert ing top section of t l ; ie
a n t e n n a I n t o t h e b o t t o m , p u l l l i g h t l y o n t h e a n t e n n a c a b l e s a t
t h e b o t t o m t o e l i m i n a t e b u n c h i n g u p I n s i d e o f t h e a n t e n n a . C o v e r
a n d s e a l s e t s c r e w s b y t a p i n g w i t h S c o t c h 3 3 o r e q u i v a l e n t
p l a s t i c e l e c t r i c a l t a p e .

M o u n t t h e r e c t a n g u l a r p l a t e p r o v i d e d t o t h e t o p o f t h e a n t e n n a -■3 .
w i t h t h e s c r e w s p r o v i d e d .

4, Mount the loop antenna assembly to the mounting plate with
s c r e w s t h a t a r e I n t h e m o u n t i n g p l a t e ,

S o n n e c t a n t e n n a c a b l e s t o l o o p a s s e m b l y - r e d t o r e d a n d
b r o w n t o b r o w n a s m a r k e d ,

6 , W i t h A q u a S e a l s e a l i n g c o m p o u n d p r o v i d e d w i t h l o o p a n t e n n a
assembly seal the antenna connections to prevent any moisture
f r o m e n t e r i n g c o n n e c t i o n s ,

I N S TA L 3 L AT I 0 N C F A N T E N N A

1 . Se lec t amoun t ing loca t ion based on the fo l l ow ing requ i rements !
a . F o r w a r d a n d o n c e n t e r l i n e o f b o a t ,

b. The loops and approximately six feet of antenna mast
m u s t b e a b o v e a l l o t h e r s t r u c t u r e s ,

c . P lace fo r secur ing guy l ines (3 p laces) ,
d . R i g i d b u l k h e a d o r p o s t f o r s e c u r i n g b a s e o f a n t e n n a ,

2 , A f t e r s e l e c t i n g m o u n t i n g l o c a t i o n , p r o c e e d a s f o l l o w s !
a . W i t h an tenna moun t s p rov i ded , c l amp t he an tenna base

s e c u r e l y w i t h t h e r e d b a n d o n t h e l o o p a n t e n n a f a c i n g
f o r w a r d ,

b. Secure guy l ines to el iminate whipping of the antenna
w h e n b o a t I s u n d e r w a y. ( C h e c k g u y l i n e s p e r i o d i c a l l y
as the l ine provided wi l l stretch sl ight ly at first , )

- 2 -



c . R o u t e c a b l e s t o w h e e l h o u s e w h e r e t h e A D F - 2 1 0 r e c e i v e r
u n i t I s l o c a t e d .

I N S TA L L AT I O N O F A D F R E C E I V E R U N I T

1 , S e l e c t a l o c a t i o n f o r t h e u n i t t h a t w i l l p r o v i d e v i s i b i l i t y
of the scope face to the man at the wheel, (It Is recommended
t h a t t h e u n i t b e s e c u r e d d o w n w i t h a b u n g y c o r d o r s i m i l a r
ho ld-down to e l iminate s l id ing around in heavy seas,)

2 , C o n n e c t t h e p o w e r I n p u t c a b l e p r o v i d e d t o a 1 2 v o l t D , C ,
s o u r c e . C o n n e c t t h e w h i t e w i r e t o + 1 2 v o l t s a n d t h e b l a c k w i r e
t o g r o u n d o r n e g a t i v e . P l u g p o w e r c a b l e I n t o m a t i n g c o n n e c t o r
o h r e a r p a n e l o f u n i t , N C T E i I n c o r r e c t p o l a r i t y w i l l d a m a g e u n i t .

C o n n e c t a n t e n n a c a b l e s t o m a t i n g c o n n e c t o r s o n r e a r p a n e l -3 .
r e d t o r e d , b r o w n t o b r o w n a n d y e l l o w t o y e l l o w .

R e f e r t o o p e r a t i n g I n s t r u c t i o n s f o r p r o c e d u r e t o a d j u s t4 .
a n t e n n a .
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M O D E L A D F - 2 1 0 A U T O M AT I C D I R E C T I O N F I N D E R

A N T E N N A A D J U S T M E N T

I t I s n e c e s s a r y t o a d j u s t t h e p o s i t i o n o f t h e A D F - 2 1 0 l o o p
a n t e n n a s r e l a t i v e t o t h e s h i p t o g i v e m a x l n u m a c c u r a c y a t
a z e r o h e a d i n g . To m a k e t h i s a d j u s t m e n t p r o c e e d a s f o l l o w s i

1 . T h i s a d j u s t m e n t m u s t h e m a d e w i t h t h e s h i p a n d b e a c o n
t r a n s m i t t e r I n o p e n w a t e r w e l l a w a y f r o m a n y s t r u c t u r e o r
o t h e r s h i p s t h a t m i g h t c a u s e e r r o r s d u e t o r e fl e c t e d s i g n a l s ,

2 , P l a c e a fl o a t i n g b e a c o n t r a n s m i t t e r i n t h e w a t e r . A t t a c h
a fl a g o f s o m e t y p e f o r g o o d v i s i b i l i t y ,

3 , M o v e t h e s h i p a w a y f r o m t h e b e a c o n f a r e n o u g h t o r e d u c e t h e
r e l a t i v e fi e l d s t r e n g t h t o l e s s t h a n 1 o n t h e m e t e r, ( A p p r o x ¬
i m a t e l y i t o i m i l e ) ,

4 , P o s i t i o n t h e s h i p f o r a z e r o h e a d i n g t o w a r d t h e b e a c o n
a s a c c u r a t e l y a s p o s s i b l e ,

5 , W i t h t h e s h i p o n a z e r o h e a d i n g , r e l a t i v e t o t h e b e a c o n ,
l o o s e n t h e a n t e n n a c l a m p s a n d r o t a t e t h e e n t i r e a n t e n n a
a s s e m b l y f o r t h e m o s t a c c u r a t e I n d i c a t i o n r e l a t i v e t o v i s u a l
s ight ing, (Red band on loop antenna Ind icates forward pos i t ion) .

R E A R P A N E L C O N T R O L

On the rear pane l there i s ascrewdr iver ad jus tment po ten t iometer.
Th is po ten t iometer Is loca ted d i rec t l y be low the aud io ou tpu t
J a c k , T h i s I s a c o n t r o l f o r a d j u s t i n g t h e a n g l e o f b l a n k i n g o f
t h e t r a c e . T h e t r a c e t h a t I s g e n e r a t e d I s a d o u b l e e n d e d t r a c e
w i t h t h e u n w a n t e d h a l f b l a n k e d o u t , ( T h i s p o r t i o n c a n b e s e e n
by turn ing up the In tens i ty to fu l l b r i l l iance) . Ad jus t th is
c o n t r o l s o t h a t t h e t r a c e I s b l a n k e d o f f s q u a r e l y w i t h b o t h s i d e s
of equal length. This adjustment need only be made at very In¬
f r e q u e n t I n t e r v a l s , p r i m a r i l y a t t h e t i m e o f I n i t i a l I n s t a l l a t i o n ,

*See page 12 for addendum to instructions.
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O P E R A T I N G I N S T R U C T I O N S
F O R

M O D E L A D F - 2 1 0 A U T O M A T I C D I R E C T I O N F I N D E R

A s s u m i n g ? t h a t t h e A D F - 2 1 0 h a s b e e n p r o p e r l y I n s t a l l e d t h e u n i t
I s r e a d y f o r o p e r a t i o n .

O N - O F F S W I T C H

W h e n t h e x m l t I s t u r n e d o n t h e r e w i l l h e a s l i g h t l y a u d i b l e
h i g h - p i t c h e d s o u n d p r e s e n t w i t h i n t h e u n i t ,
g e n e r a t e d b y t h e c o n v e r t e r t r a n s f o r m e r a n d I s n o r m a l .

T h i s I s n o i s e

C H A N N E L S E L E C T O R S W I T C H

T h e c h a n n e l s e l e c t o r s w i t c h I s u s e d t o s e l e c t a n y o n e o f
t en (10 ) rece i ve r c r ys ta l s . The ADF-210 I s supp l i ed w i t h five
(5) standard radio control channels (A-26,995 mhz, B-27,045mhz,
C-27,095 mhz, D-27.145 mhz, E-27*195 mhz) There Is afrequency
c h a r t o n t h e s i d e o f t h e u n i t I d e n t i f y i n g t h e f r e q u e n c y o f e a c h
c h a n n e l .

F I E L D S T R E N G T H

T h e r e l a t i v e fi e l d s t r e n g t h o f t h e r e c e i v e d s i g n a l I s d i s p l a y e d
o n a 0 - 1 m a m e t e r o n t h e f r o n t p a n e l .

V O L U M E C O N T R O L

T h e V o l u m e c o n t r o l s h o u l d b e a d ; ) u s t e d f o r a c o m f o r t a b l e
l i s t e n i n g l e v e l . A l t h o u g h I t I s n o t n e c e s s a r y t o h a v e t h e
v o l u m e t u r n e d u p a t a l l . I t I s h e l p f u l I n I d e n t i f y i n g a p a r t ¬
i c u l a r t r a n s m i t t e r b y c o r r e l a t i o n o f t h e a u d i b l e a n d v i s i b l e
s i g n a l .

POSITIONING CONTROLS (VERTICAL AND HORIZONTAL)

T o p o s i t i o n t h e d i s p l a y p r o p e r l y f o r m i n i m u m e r r o r , p r o c e e d a s
f o l l o w s I

1 , I f t h e r e I s a d i s p l a y p r e s e n t o n t h e C a t h o d e r a y t u b e
( e i t h e r a s t r o n g u s a b l e s i g n a l o r I n t e r f e r e n c e ) I t I s n e c e s s A r y
t o c h a n g e t h e c r y s t a l s e l e c t o r t o a c h a n n e l t h a t h a s n o s i g n a l
( p r e f e r a b l y a p o s i t i o n t h a t h a s n o c r y s t a l I n s t a l l e d ) I n o r d e r t o
o b t a i n a s m a l l d o t o n t h e f a c e o f t h e C a t h o d e r a y t u b e ,

2 , A d j u s t t h e v e r t i c a l a n d h o r i z o n t a l c o n t r o l s t o p o s i t i o n t h e d o t
I n t h e c e n t e r o f t h e C a t h o d e r a y t u b e .
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M O D E L A D F - 2 1 0 A U T O M AT I C D I R E C T I O N F I N D E R

3 . R e s e t t h e c h a n n e l s e l e c t o r b a c k t o t h e c h a n n e l d e s i r e d .

G A I N C O N T R O L

T h e g a i n c o n t r o l I s u s e d t o a d j u s t t h e l e n g t h o f t h e t r a c e o n
t h e C a t h o d e r a y t u b e . T h e t r a c e s h o u l d b e a d j u s t e d s o t h a t t h e
p o i n t o f t h e d i s p l a y a p p e a r s t o J u s t t o u c h t h e m a r k s o f t h e
a z i m u t h d i a l .

The length of the t race wi l l vary, depending on d is tance f rom
t h e t r a n s m i t t e r a n d t h e p o w e r o u t p u t o f t h e t r a n s m i t t e r . A t
long ranges I t may not be poss ib le to get fu l l length t race,
a l t h o u g h e v e n w h e n t h e t r a c e b e c o m e s v e r y s h o r t , t h e d i r e c t i o n a l
I n f o r m a t i o n I s s t i l l p r e s e n t ,

FOCUS CONTROL

A d j u s t t h e f o c u s c o n t r o l f o r a s h a r p r o u n d d o t w i t h t h e c h a n n e l
s e l e c t o r s e t t o a q u i e t o r o p e n c h a n n e l .

I N T E N S I T Y C O N T R O L

F o r m o s t a p p l i c a t i o n s , t h e I n t e n s i t y c o n t r o l c a n b e l e f t o n
t h e f u l l y c o u n t e r c l o c k w i s e p o s i t i o n . I f t h e A D F - 2 1 0 I s u s e d
o n o p e n fl y i n g b r i d g e i n s u n l i g h t , I t w i l l b e n e c e s s a r y t o
t u r n t h e I n t e n s i t y u p ( c l o c k w i s e ) .

I t I s n o t w i s e t o h a v e t h e I n t e n s i t y t u r n e d u p a n y h i g h e r t h a n
n e c e s s a r y f o r g o o d v i s i b i l i t y b e c a u s e o f p o s s i b l e b u r n i n g o f
t h e C a t h o d e r a y t u b e f a c e ,

P H A S E C O N T R O L

T h e p h a s e c o n t r o l o n t h e f r o n t p a n e l I s u s e d t o a d j u s t t h e
w i d t h o r o p e n i n g o f t h e t r a c e . T h i s w i l l v a r y , d e p e n d i n g u p o n
p o l a r l t j r o f t h e t r a n s m i t t i n g a n t e n n a a n d t h e A D F - 2 1 0 r e c e i v i n g
a n t e n n a s . T h i s w i l l b e c o n s t a n t l y v a r y i n g t o a d e g r e e b e c a u s e
o f t h e m o v e m e n t o f t h e t r a n s m i t t e r a n d t h e m o t i o n o f t h e s h i p ,
(see diagram)

F o r b e s t r e s u l t s , t h i s c o n t r o l s h o u l d b e a p p r o x i m a t e l y c e n t e r e d
w i t h t h e d o t o n t h e c o n t r o l k n o b I n t h e t o p c e n t e r .
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