OFFSET-FEED DISH

CALCULATIONS
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Parabola
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Paraboloid
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* Plane waves are focused IN-PHASE to the focal point

* A paraboloid surface is a parabola rotated about the focal axis

* Dish reflectors are usually defined by the intersection of a parapolid and a plane
* Axial feed: intersecting plane is perpendicular to focal axis
» Offset feed: intersecting plane cuts through the origin (end of focal axis)
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Single Reflector Dish Feeds

AXIAL FEED OFFSET FEED

N

* AXIAL FEED HORN BLOCKS DISH APERTURE

* AXIAL FEED MATCH IS AFFECTED BY DISH REFLECTION

* OFFSET FEED HAS A LARGER EFFECTIVE f/D
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Assumptions

* Analysis based on measurements along
vertical cross-section of dish

* Bottom of dish is origin of full parabola

e Two measurements determine solution:
— Vertical width of dish
— Depth of dish at center
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Deep-Dish Example
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Shallow-Dish Example

1.50
1.40
1.30
1.20
1.10
1.00 @
0.90
0.80
0.70 Yp
0.60
S 0.50 P
S 0.40 .
\\ 030 //
T 0.20 "
\ /
0.00
1.5 1.0 0.5 0.0 0.5 1.0 1.5
1.50
1.40
1.30
1.20
1.10
1.00 @
0.90
0.80 -
0.70 Ye
0.60 vl
0.50 .
0.40 B
0.30 I N
0.10 /
0.00 ir————_ _— H .
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5
K5TRA T.Apel



HughesNet Dish

25.0

25.00
20.00- @
15.00
10.00
5.00
=3 0.00 ™
-25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0
25.00
20.00 @
15.00
10.00
‘-I
0.00 A
0.0 5.0 10.0 15.0 20.0
K5TRA T.Apel



Offset-Feed Geometry
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Analysis

Linear equation (vertical width):
Parabolic equation (offset-dish):

Equivalence at top end:

Depth of dish:

Find maximum:

Define yaax:

From measured max y, :

Tilt angle:

Yy, = ax
yp =bx?
yi(%e) = yp(xs)

. =Nt

x_ = a
o
7 — Jp — Y — '_b 2
Ya YL~ ¥p ax X
d _
—Va =a—2bx =0 (settozeroand solve)
X
— yiselds - _a _ X
Ya ’ 2b 2
ax bxg? Y (X)) ¥p(xa)
maxy, =2x¢_ 2%e — Nil%d  Ypl%d
2 4 2 4

Ymax — YL (x e) = . p (xe)

_ Ymax JYmax _ Ymax
MaXYa="2"""4 T a4

'max = 4 (maxy,), thisalwaysoccursat x=x,
@ = sin~1 [)%"] : h is vertical width of dish
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Find axial focus:

Top end focal distance:

Horn pointing angle:
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Analysis

2
Xg = 4 F ymax
1
F=—
4 b
vields
_ 2 : — Ymax
ymax - b xe b - x?.
e

— 2 _ 42
Xe = h Ymax

— Ymax
(hz_yrznax)

F= RZ=V3 ax __ h?-16(maxys)?

4 Vinax o 16 maxya

P;? = \/xg + (F _ymax)z

T.Apel

hz

" 16max YA

— max y,

11



K5TRA

HughesNet Dish Solution

MEASUREMENTS maxy, = 1.8"

=782
SOLUTION F=—— __1.8=2025"
16(1.8)
Vmax = 4(18) = J

6 = sin}(72/,c ,)=16.6° (tilt)

x, = 25.2 cos(16.6) = 24.15"

E

e

= /24.152 + (20.25 — 7.2)2 = 27.45"

20.25-7.2

Y = f = %COS_I [ ] = 30.8° horn pointing angle

Z 27.45
' i cot(30.8)
ef fective é = —— = 0.839
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