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ABSTRACT

Calculated principal and off-principal plane patterns are
presentea for the following aircraft: de Havilland DHC-7, Rockwell
Sabreliner 75A, Piper PA-31T Cheyenne, Lockheed Jet Star 1I, Piper PA-
31-350 Navajo Chieftain, Beechcraft Duke B60, Rockwell Commander 700,
Cessna Citation III, Piper PA-31P Pressurized Navajo, Lear Jet, and
Twin Otter DHC-6.
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AIRBORNE ANTENNA PATTERN CALCULATIONS

By

Timothy J. Knerrl, Teri M. Owensl. and Roland R. Mielke?
I. INTRODUCTION

The new computer code based on programs NMOD, PFLT, NPLOT, and
OSUVOL has been used during the past year to investigate aircraft
antenna patterns that were not available under the old code, known as
the Volumetric Pattern Analysis Program. Roll, elevation, and off-
principal plane patterns have beer. calculated for large and small
aircraft. A description and definition of input data and an example of
the programs in the new code are presented in an earlier progress

report (ref. 1).

Chapter II presents output data from the new computer code for a
number of general aviation aircraft. Readers interested in results for
other large and small commercial aircraft are referred to previous
reports on this project (refs. ! to 6). Aircraft model data sets, the
three views of the model, and the resulting patterns are yresented.
Further descriptions of the pattern cuts and any other necessary

information are included in each subsection of this chapter.

1 Graduate Research Assistant, Department of Electrical Engineering,
0ld Dominion University, Norfolk, Virginia 23508.

2 Associate Professor, Department of Electrical Engineering, Old
Dominion University, Norfolk, Virginia 23508.
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II. AIRCRAFT ANTENNA PATTERN CALCULATIONS

1I.1. Introduction

In this section the results of pattern calculations are presented
for the deHavilland DHC-7, Rockwell Sabreliner 75A, Piper PA-31T
Cheyenne, Lockhe.4 Jet Star II, Piper PA~31-350 Navajo Chieftain,
Beechcraft Duke B60, Rockwell Commander 700, Cessna Citation I1I, Piper
PA-31P Pressurized Navajo, Lear Jet, and Twin Otter DHC-6. A model
data set is given for each modeling attempt of the aircraft. This is
followed by a three-view drawing of the resulting aircraft model com-
pared to the original aircraft views. Then the calculated radiation

pattern is presented.

I1.2. d3Havilland DHC-7

Elevation, roll, and off-principal plane patterns are calculated
for five particular antenna locations of this aircrafc. Various model-

ing attempts are made for some antenna locations.

s a




Figure I1I.1. deHavilland DHC-7. Antenna locations.
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length monopole antenna above cockpit at
avtenna location 1.
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Figure II.3~4. deHavillani DHC-7. Off-elevation plane

pattern, THC=10°, for antenna location 1.
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Figure 1I.3~5. dellavilland DHC-7. Off-elevation plane pattern,
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Figure 11.3-6. deHavilland DHC-7., Off-elevation plane patternm,
THC=30°, for antenna location 1.
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Figure 1l.6~4., deHavilland DHC-7. Off-elevation plane paiterm,
THC=10*, for antenna location 2.
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Figure 11.6-5. deHavilland DHC-7. Off-elevation plane pattern,
THC=20°, for antenna location 2.
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Figure 11.6-6. deHavilland DHC-7. Off-elevation plane pattern,
THC=30°, for antenna location 2.
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Figure II.7-4. deHavilland DHC-7. Off-elevation plane pattern,
THC=10°, for antenna location 2.
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Figure I1.7-6.
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Figure 1I1.11. deHavilland DHC-7. Antenna locations. ‘
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Fisute II. 12"2 .

deHavilland DHC-7. Top front 1/4 wavelength

monopole antenna above cockpit for antenna
location 1.
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Figure 1I.12-4. deHavilland DHC-7. Off-roll plane pattern,
THC=10°, for antenna location 1.
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Figure 1I.12-6. deBavilland DHC-7. Off-roll plane pattern,
THC=30°, for antenna location 1.
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Figure II1.12-8., eHavilland DHC-7. Off-roll plane pattern,
THC=50°, for antenna location 1.
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Figure I11.12~9. deHavilland DHC-7. Off-roll plane patterm,
THC=60°*, for antecna location 1.

49




e ahini DA s i o M ~-~-m—'~~~-—w-—¢v—-wu‘

E-PHI

DB PLOT

RIGHT WING

AR
>

Py

LEFT WING

¥igure 11.12-10. deHavilland DHC-7. Off-roll plane pattern,
THC=70°*, for antenna location 1.
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Figure II.12~11. deBHavilland DHC-7. Off-roll plane pattern,
THC=80°, for antenna location 1.
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Figure II.13~1.
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deHavilland DHC-7.
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Figure II.13-2. deHavii.Jnd DHC-7. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 2.
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Figure II.13-3. deHavilland DHC-7. Roll plane pattern for antenna location 2.
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Pigure II.l13-4. deHavilland DHC-7. Off-roll plame pattern,
THC=10°, for antenna location 2.
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Figure I1I.13-=5. deHavilland DHC-7. Off-roll plane pattern,
THC=20°, for antenua location 2.
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Figure II.13-6. deHavilland DHC-7. Off-roll plane pattern,
THC=30°, for antenna location 2.
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Figure 1I.13-7. deHavilland DHC-7. O0ff-roll plane pattern,
THC=40°, for antenna location 2.
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Figure II.13-8. deHavilland DHC-7. Off-roll plane pattern,
THC=50°, for antenna location 2.
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Figure II.13-11. deHavilland DHC-7. Off-roll plane patternm, ’
THC=80°, for antenna location 2.
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Data set for antenna locatiom 4.
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Figure II.14~2. deHavillind DHC-7. Bottom 1/4 vavelength
aonopole antenna for antenna location 4.
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Figure I1.15-2. deHavilland DHC-7. Bottom 1/4 wavelength
monopole antenna for antenna location 4.
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Figure II.16-1. deHavilland DRC-7. Data set for antenna location 5.
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Figure 11.16-2.

deHavilland DHC-7.

Bottom rear 1/4 wavelength
monopole antenna for antenna locatiom 5.
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I1.3. Rockwell Sabreliner 75A

Elevation and roll plane patterns are calculated for sir

particular antenna locations of this aircraft.
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Figure II1.17. Rockwell Sabreliner 75A. Antenna locations.
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Figure 1I.18-1. Rockwell Ssbreliner 75A. Data set for antenna location 1.
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Figure II.18-2, Rockwell Sabreliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 1.
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Figure I1.18-3. Roclkwell Sabreliner 7SA. Elevation plane pattern
for antenna location 1.
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Figura 1I1.19-1. Rockwell Sabreliner 75A. Dsata set for antemna location 2.
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Figure II.19=2. Rockwell Sabreliner 7SA. ‘fop front 1/4 wavelength
monopole antenna above cockpit for antenna iocation 2.
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Figure 1I.19=3. Rockwell Sabreliner 75A. Elevation plane pattern
for antenna locatiom 2.
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Figure II1.20-1. Rockwell Sabreliner 75A. Data set for antemna location 3.
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Rockwell Sabreliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 3.
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Figure I1I1.20-3. Rockwell Sabreliner 75A. Elevation plane pattern
for antenna location 3.
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Figure II.21-1. Rockwell Sabreliner 75A. Data set for antenna location 4.
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Figure II.21-2. Rockwell Sabreliner 75A. Top front 1/4 wavelength

monopole antenna forward of cockpit for antemna
location 4,
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Figure II.22-1. Rockwell Sabreliner 75A. Data set for antenna location 5.
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Rockwell Sabreliner 75A. Bottom front 1/4 wavelength
monopole antenna for antenna location 5.
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Rockwell Sabreliner 7S5A. Data set for
antenna location 6.
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Figure I1.23-2. Rockwell Sabraliner 75A. Bottom rear 1/4 wavelength .
monopole antenna for sutenna location 6. *
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Figure 1I.23-3. Rockwell Sabreliner 75SA. Elevation plane pattern for }
antenna location 6. !
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Figure 11.24. Rockwall Sabreliner 75A. Antenna locations.
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Figuce 1I.25-1. Rockwell Sabreliner 75A. Data set for .
antenna location 1.
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Figure II.25-2. Rockwell Sabreliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 1.
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Figure I11.25-3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 1.
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Figure II.26-1. Rockwell Sabreliner 75A.

£G .
37¢ 34, 376 360 .. ..
0« Q0o 0o — .
S6 e e e e
1 e

Oe 396, . ___ ..

0. 09‘._0..!. 92.?.3___.._
1. 0. .

PO .- i e
0. 0. 90, e
0 36C 1

50000, 5,2 _____ .
TH

1,75 3
EX . _

Data set for antenna location 2.




L
\
T
= 2 :-2: ‘ e
2 B
(b
L N
]
4
| Figure 1I.26-2. Rockwell Sabreliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 2.
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Figure 1I1.26=-3. Rockwell Sabreliner 75A. Roll plane pattern for

antenna location 2.
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Figure I1.27-1. Rockwell Sabreliner 75A. Data set for
antenna location 3.
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Fi{gure II.27-2. Rockwell Sabraeliner 75A. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 3.
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Figure 1I1.27-3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 3.

aa




102

Figure 11.28-1. Rockwell Sabreliner 75A. Data set for
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Figure 11.28-2.

Rockwell Sabreliner 75A. Top front 1/4 wavelength

monopole antenna forward of cockpit for antenna
location 4.
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Figure 11.28-3. Rockwell Sabreiiner 75A. Roll plane pattern for
antenna location 4.
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Rockwell Sabreliner 75A. Data set for
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Figure II.29-2. Roclwell Sabreliner 75A. Bottom front 1/4 wavelength
' monopole antenna for antenna location 5.
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Figure 11.29=3. Rockwell Sabreliner 75A. Roll plane pattern for
antenna location 5. 107
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Figure 11.30-1. Rockwell Sabreliner 75A. Data set for
antenna location 6.
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Figure 1I1.30-2.

Rockwell Sabreliner 75A. Bottom rear 1/4 wavelength
monopole antenna for antenna location 6.
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Figure II.30-3. Rockwell Sabreliner 75A. Roll plane pattexrn for
antenna location 6.
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11.4. Piper PA-3IT Cheyenne

Roll plane patterns are calculated for seven particular antenna
locations of this aircraft. Various modeling attempts are made for

some antenna locations.
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Figure 1I.3l. Piper PA-3IT Cheyenne. Antenua locations.
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=2.708 234,919 '1"0217

=2.,708 234,919 23,695
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& F
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oG
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8.801 248,459 46,036 i} ‘ .

8.801 241,012 46.036 | 0.0 -17,602
o 0. 04 0o o025 3

P ) - 1¢ 0o e
=16.248 =23.695 63,438 PO o

20708 22344919 234695 __ Ot aee 1

=2.708 =234.91¢ =14,217 ¢

~16.248 =23,695 =33,173 570000, 3.2
PG

-2.708 =234,919 23,895 tX

©.739 =236,273 23,695
40739 =236,273 =14.217
=2.708 =234,919 =14,217

PG
¢ F
4739 =236.273 23.69%
R.801 =241,012 46,036
8.801 =241.012 =36,558
44739 =236,273 -14.217

RG

« F

£.801 =241.012 46.038
N ANY IR .4LKQ Lk.NTA

Figure 1I1.32-1. Piper PA-31T Cheyenne. Data set for
antenna location 1.
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Figure I1.32-2. Piper PA-31T Cheyenne. Top front 1/4 wavelength

114 monopole antenna above cockpit for antenna locatiom 1.
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Figure II1.32-3. Piper PA-31T Cheyenne. Roll plane pattern for
aantenna location 1.
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OF POOR QUALITY
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-33,173
-14,217

e

63.638

29,11014941452

0. 0. 0,

PG .

“ T C————ie -

-16.,268 23,695

-2,70R8 236,919 - !
-2.708 234,9797 23,695 °
‘169245 Z;u695
PG

¢ 1

=186.263 =23,695
=2.70R =234,919
'20708 -Zah‘QIQ
~16h,24R «23,695
S6

1

Q0. =17,06062

U, 0, Q. .23 1
l. 0.

PD

0. 0, 9N,
0 360 1
50000, %.2
PP N
3.7% 3
FX

Pimﬂ‘ 11.33-1.
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Piper PA-31T Cheyenne.
fuel tanks for antenna location 1.

03,638
23,695
-14.217
-330173

Data set modeled without




! - ST

, E-rHl
DB PLOT
’ TOP
\
J RL wmc] me
BOTTOM
4
. Figure 11.33-2. Piper PA-31T Cheyenne. Roll plane pattern for

antenna location 1.
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0. 0. 0,

- e e
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. '207 4
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-16.fT7
)

-9 i i!
16,248 « 869 6J.635
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4 F

4.7397238.27Y
b6 T
4 F
4.739 236,273
%.801 241,012
8.8017241,012
4,739 236,273
PG T T

CF

8.001 241,012
8.80]1 268,459
8,801 248,459
8.001 261 012
PG

L2 S

- e e - i

«16.2487=213,695
~2,708 =234,919

-2, TOR ¥TE9T9 “i4i217 "
4.739 236,273

=14,217
23,895

=2,708" 234,919 722,693

-1‘0217
-36,5%%8
46,036
23,695

=36,9508
-420651
46,036 ~ °°°
€6.038 '

63,6138
23,695

=2.,7087=234,919 =14,217
=16,268 =23,695 =33,173
PG )
4 F '

«2,708 =234,919 23,699
€.739 =236,273 23,695
4,739 =236.273 ~14,217
=2,708 =234:919 =14,217
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4 F T

€739 =236,273 23,685
8,801 ~241,012 46,036
8.801 =2415012 -36.248
€.739 =236,273 =14.217
PG Tt

& F -

d.R01 -?410012 66,0136
8,801 «248.459 46,0206

Pigure 11.34~1. Piper PA-31T Cheyenns.

A eANY =248,499 =462,651
A.H01 =241, Ol? -Sh 558

‘Q e ——_—

.o c23,0i9
0, é 0. 425 3

Data set for antenna location 2.
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Figure 17.34=2. Pipar PA-31T Cheyeénne. Top from’ 1/4 wavelength
monopole antenna above cockpit for antemnna location 2.
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Figure II.34-3,
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Piper PA~31T Cheyenne. Roll plane pattern for
antenna location 2.




Figure I11.35-1. Piper PA-3IT Cheyenne. Data set modeled

ORIGINAL PAGE IS
OF POOR QUALITY

FG
240 28421516)22925 37.623656082936 28,21516122925%
Ce 0, Qo . e e
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4T e e
“1he248 23,4099 =33.173. ___
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4T S
=-2.708 =234,919 23,695 . __._
24708 =234,919 =14,217
=16,248 =23,49% =33.1723
S6 o
1
C.O ‘_?3.018 )
0e 0, _0y 423 3 e e
10‘ O " .
Ch
0., 0. 90,
0 360 1
50000, 5,2
Pe .-
3,75 3
Ex

— —— . e e meies e ——

- ——— . Al

G ————— —— . % b A

without fuel tanks for antenna location 2.
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Piper PA-31T Cheyenne.
antenna location 2.

Roll plane pattern for
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Figure II.36-1.

ORIGINAL PAGE IS
OF POOR QUALITY
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22,341 67 023 -26 3re
PG~ . -
& F )
29.5 760’01 -3‘.’27
959.9 76.501 °Z7.361
~31.142 76.501 =27.341
-31. 162 T6. 501 -34 527
$S6 - - - .
1 . C—
0., =60.,0 - -
0., O 0. .25 23
le Q¢ -

oA -- --

Piper PA-3IT Cheyenne.

0. 0. qo.
¢ 160 1 '
~ 50000. 5.2
P
3.75 3
EX

Data set for antenna location 3.
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Top front 1/4 wavelength
monopole forward of cockpit for antenna location 3. ]

Figure 11.36-2. Piper PA-3IT Cheyenne.
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Figure 1I.36-3. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 3.
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ORIGINAL PAGE IS
OF POOR QUALITY
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« F P
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12,186 76,501 =46,.713
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§G - - T ¢ e e e e
1
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0. 0o 0,4 25 3 -
1e 0o
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0. 0. 90,
0 360 1
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FX

- e = ki e

—

e e— .

Figure 1I.37-1., Piper PA-31T Cheyenne. Data set modeled witiiout
propeller for antenna location 3.
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Figure 1I1.37-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 3. 127
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Figure I11.38-1.
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ORIGINAL PAGE IS
OF POOR QUALITY
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Piper PA-31T Cheyenne.
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1 - —
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0. 0. 0. 425 3

1. 0.

PO . g ——

0. 0. 90,
0 360 1
30000, 5.2~
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propeller housing for antenna location 3.

Data set modeled without
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Figure 1I.38-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 3.
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ORIGINAL FAGE 15
CF POOR QUALITY

31 g 23 +0 24,32%07838326 23.0

o. . [ ] -
sq e e _

1 - . - -

0 =39,943 ”

0. 0, 07 2% 3 T
_ L. 0,
PO

0. 0. 90,

0 360 1

50000, 55"
e

3.7%73
FX

Figure I1.39-1. Piper PA-31T Cheyenne. Data set for antenna location 4.
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Figure 11.39-2. Piper PA-31T Cheyenne. Bottom rear l/4 wavelength
wmonopole antenna for antenna location 4.
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Figurs 11.39-3. Piper PA-JIT Cheyenne. Roll plane pattern for
actenna location 4.
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4,739 «236,273 =14,207 7
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e

Tigure I1.40-~1., Piper TA-3IT “heysnns. Data set for antenna location 5.
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Figure II.40-2. Piper PA-3IT Cheyemne. Top front 1/4 wavelength
monopole antenna above cockpit for antenna location 5.
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Figure 1I.40-3. Pipar PA-3IT Cheyenne. Roll plane pattern for
antenna location 5.
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0. 0. Qo . .
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4 7 L
=16.,248 23,693 =-33,173
-2.708 234 919 =14,217
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-2,708 23%4.919" 23, 695
-16,249 23,695 63 633
PG
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-16.243 =23,69% 63,638
-? TOR =«234,919 23 695
J708 =234, 919 =14, 217
-lb 24 =23, 695 =33, 173
SG '
1 -
T 0.'1201Eﬁ . )
" 0., 0, 0, .25 3
1. Q.
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0. 0. 99,
¢ 360 1
50000, 5.2
PP .
1,75 2
EX

Figure I1I.41-1. Piper PA-31T Cheyenne. Data set modeled without
fuel tanks for antenna location 5.
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OF POOR QUALITY

[ )

22.46843334672 18.0 14.59171384603 18.0
0. O0¢ O

PG

“ F

4.062 67.023 =24,372

22,341 67,023 =24,372 ;
220341 670023 1210183

4,062 67.023 121.183 |
4 F

22.341 670023 ‘260372
22,341 895,979 264,372
22.341 85,979 121,183
224341 67.023 121,183
PG

& F

4,062 85,979 =24,372 :
€.062 85,979 121,183 j
22,341 85,979 121.183 ; |
22.34]1 85.979 =24,372 :
PG o . _
4 F } 1
4.062 670023 -240372

4,062 67.023 121,183
4,062 85.979 121.183 .
49062 854979 =24¢372 . _

PG | 1
|
L

PG e '
3 F , : C. 0. 90,
22341 67,023 =24.372 0 360 1
12,186 76,501 =46,713 50000, 5.2
224341 85,979 =24.372 pP

PG ‘ : 3.75 3
3 F : £ X

4,062 67,023 =24.372
12.186 76.501 ?400713
2243641 67,023 244372
PG o
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O. ‘6‘0005

0., 0. 0. «25 23
l¢ O
an

Figure I1I.42-1. Piper PA-31T Cheyenne. Data set for antenna location 6.
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Figure I11.42-2. Piper PA-3IT Cheyenne. Top front 1/4 waveiength
monopole antenna forward of cockpit for antenna
location 6.
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Figure II.42-3. Piper PA-31T Cheyemne. Roll plane pattern for
antenna location 6.
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0. 0. 0. <25 3 ' N
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Figure I1I.43-1. Piper PA-3IT Cheyenne. Data set modeled without
propeller for antenna location 6.
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Figure 11.43-2. Piper PA-31T Cheyenne. Roll plane pattern for
antenna location 6.
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- ¢ eimereme o o-
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Figure II.44~1. Piper PA-31T Cheyenne. Data set modeled without
propeller housing for antenna location 6.
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Pigure 1I.44-2. Piper PA-31T Cheyenne. Roll plane pattern for
L4d antenna location 6.
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Pigure I1.45-1. Piper PA-3I1T Cheysnne. Data set for
antenna location 3.
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Figure 11.45-2. Piper PA-31T Cheyenne. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 6. .
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Figure 1I.45=3. Piper PA-31T Cheyenns.

Roll plane pattern for
antenna :ocstion 6.
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Figure II.46-1. Piper PA-31T Cheyenne. Data set for antenna location 7.
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Figure II.46~2. Piper PA-3IT Cheyenne. Bottom rear 1/4 wavelength
monopole antenna for antenna location 7.
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I1.5. Lockheed Jet Star II

Roll plane patterns are calculated for seven particular antenna

locations of this aircraft.
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Figure II.48-1. Lockheed Jet Star II.

ORIGINAL PAGE IS
OF POOR QUALITY

£G
49,0 40,0 40427 ‘90 ° ..
0. 0+ 0. R _ e e
PO e
0. Q. 900 e
0 360 ) } e e
50000, 3.2 _
S6 - —
1 e et e
0.0 =44,239% _ .

0. Oc Oy 225 3

1. o. e ae ——— e .. e e
PP e C—
3,753 o Tz
EX

Date set for antenna location 1.
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Figure II.48-%. Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna above cockpit for avienna location 1.
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Figure I1I.48-3. Lockheed Jet Star II. Roll plane pattern for
antenna locaticn 1.
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Figure II.49-1. Lockheed Jet Star II. Data set for antenna location 2.
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Figure II.49-2.

Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna above cockpit for antemna location 2.

~
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Figure I1I.50-1. Lockheed Jet Star I1. Data set for antemna location 3.
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Figure 1I.50-2.

Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 3.
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Figure II.50-3. Lockheed Jet Star II. Roll plane pattern for
antenna location 3.
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Figure 1I.51-1. Lockheed Jet Star II. Data set for antenna location 4.
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Figure II.51-2. Lockheed Jet Star II. Bottom rear 1/4 wavelength
monopole antenna for antenna location 4.
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Figure II.51-3. Lockheed Jet Star II.

Roll plane pattern for
antenna location 4.
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Figure II.52-1. Loékheed Jet Star II. Data set for antenna locatiom 5. -
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Figure I1.52-2. Lockheed Jet Star II. Top front 1/4 wavelength
monopole antenna above cockpit for anteana
location S.
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Figure II.52-3. Llockheed Jet Star II. Roll plane pattern for
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Figure 1I.53-1. Lockheed Jet Star II. Data set for antenna location 6.
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Figure I1.53~2. Lockheed Jet Star II. Top fromt 1/4 wavelength
monopole antenna forward of cockpit for antenna
location 6.
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Figure II.53-3. Lockheed Jet Star II. Roll plane pattern for
antenna locatiom 6.
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Lockheed Jet Star II. Data set for antenna location 7.
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Lockheed Jet Star II. Bottom rear 1/4 wavelength
monopole antenna for antenna location 7.
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Figure II.54-3. Lockheed Jet Star IJ. Roll plane pattarn for ;
antenna location 7. ‘
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11.6. Piper PA-31-350 Navajo Chieftain

Rell plane patterns are calculated for seven particular antenna
locations of this sircraft. Various modeling attempts are made for

some antenna locations.
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Figure 1I.55. Piper PA-31-350 Navajo Chieftain. Antenna locztions.
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antenna location 1.
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Piper PA-21-350 Navajo Chieftain.
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Piper PA-31-350 Navajo Chieftain. Top front 1/4 wavelength
monopole antenna above cockpit for anteana location 1.
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Figure I11.54-3, Piper PA-31-350 !'avajo ChieZftain. Roll plane pattern for
antenna locction 1.
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Figure 1I1.57-1. Piper PA-31-350 Navajo Chieftain. Data sct with only
one wing for antenna location 1.
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BOTTOM

Piper PA-31-350 Navajo Chieftain. Roll plane pattern for
antenna location 1.
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Figure 11.58-2. Piper PA-31-350 Navajo Chieftain. Top fronmt 1/4 wavelength
monopole antenna above cockpit for antenna location 2.
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Figure 1I.58-3. Piper PA-31-350 Navajo Chieftain. Roll plene pattern for
antenna location 2.
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Figure II.59-1.
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Figure 11.59=2.

Piper PA-31-330 Navajo Chieftain. Top front 1/4 wavelengt::
monopole antenns forward of cockpit for antenna locatiuvn 3.
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Figure I1.59-3. Piper PA~31-350 Navajo Chieftain. Roll plane pattern for
antenna location 3.
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Figure 1I.60-1.
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Figure 11.60-2.

Piper PA-31-350 Navajo Chieftain. Bottom rear

1/4 wavelength monopole antenna for antsmna
locatiom 4.




Figurce 11.60-3. Piper PA~-31-350 Navajo Chieftain. Roll plane
pattern for antenna location 4.

189




ORIGINAL PAGE IS
OF POOR QUALITY

e
11,619 "R, 645 31,338 28,845
1, O, ﬂ, . T

o et - —— e ——

a1 - e e —————

-21.,248 20,0 ;27§?”§;;Tit:i::
“16.6 57.104 =8.8632 e
1646 57.104775,032° 7
-21.248 20.0 82.336 L
oG "“.--r">_1f-, o

¢ F

“16e6 57,104 =8.632

“‘\.h 570104 -63008

hhé 55,112 =63,08 "

Jhbh6 95,112 95,616

-16.,6 57,104 95,616

-1%.6 57,104 7%.0132

L o ) o
NPRpS -
664 55,112 -63.08 T T
3.984 96,28 =-63.,08 T
3.984 96,28 05,616 7T
JAb4 55,112 95.616 " T

oe 2 93,818

¢ F T T o
-13,29 97,608 67.728 " °
~13.28 97.608 95,616
1,984 96,28 95,616

3.984 96,28 -63,08 T
-13023 9706/6 -63008 '
=13,29 97,608 =%,976 o
nG - . . . o —
& F T
-13.28 97,608 ~5,976K T

-1.329°237,048 4,648 T
-1.328°237:048 40,506 T —

-13,29'97,608 67,728 T
DG - e e e e B
& T . - sea—
"1.?48 -Z0.0 820336 T
-16,6 =-%7,104 75,032 T T

-1606 -57010‘ -8.632

-?21.248 =-20,0 =27.888
Pa R

6 F

'Ibcb -57010‘! 75003?

-lhoﬁ -57.104 qqohlh

0’\"‘9 -‘59.112 95061f)
bbbt «8&8 117 L4621 NA

<16.6 =57,104 -63,08 ~ 7
-lhgh -57.104 -8.632 ---.:--._....
e . e .

& F . -
chbG =55,112 95,616 T
‘i.qﬂl' -Q6.zs 950616  tene e eaa
1,586 =Q6,28 =63,08 T
Jhh4 =55,112 63,08 T
PG e

. F e
=13,29 =97,608 =5.976 '
~13.29 -97,608 =43,08 ~ T

31.984 36,78 -63,08 RS |
';.Qa(' -Qbo?e 950616 i et
=17,28 =97,608 95,616~ "

~11.23 =97,608 67,728 ~"
or 0 .

CE - e
-13.29 =97.608 £7:728 T

=1.378 =237,0648 40,504 "

=1.328 =237,0648 4,648

-13.28 =97,608 ~5.976~ ~ "
" S AT
: .
000 =24,568 <~ TTm
0. 0. 0, ,25°3 =
1. 0. St
on | ez o
0. 0. 90, T
0 360 1 - P
50000, 5.2 T
pp et TS
3.75 3 S T
ex 0o ;

Figure II1.61-1. Piper PA-31-350 Navajo Chieftain. Data set

for antenna location 5.




?1me II. 61-20

Piper PA-31-350 Navajo Chieftain. Top froat
1/4 wavelength monopole antenna above cockpit
for antemna location 5.
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Figure 11.61-3. Piper PA-31-350 Navajo Chieftain. Roll plane
pattern for antenna location S.

192




ORIGINAL PAGE IS '
OF POOR QUALITY

LY

17, 0. 14, 20, oY

. 0. 0, 0, _“_
PG

- R

. e -

=1.32 69,056 =b6.64 T
13,28 69,056 =b.64 T~
13.29 69.0%4 1%9.36

-3,32 69,0%6 159,38
or 36 -

o F B
13.29 49, N%0 =$,b4 T
12.61‘\ ﬁ‘i.&Sb -ﬁoﬁ'.
12,615 A5, 656 159,36
13,29 69,056 159,36  ~ 77

o R
. e i
-3.12 A%.A%6 159,36 " T ;
12,614 95,4856 159,36 77 ¥

Y12,615 AS.65E =6,66 T -i
=3.32 85,656 6464 T ,

PG
« F e e e e
‘303? 690056 -606‘ T
=3.,32 69.056 159,36~ " 77
=3.32 85,6586 159,36 —°

-“.32 850656 ‘ﬁqb". c e les e
. PG - , . . v eveama . ecmem as
31 F e e e

13,28 69,056 =664~ """
5,312 76,36 -29.2T6" """
12,614 857656 =6366
PG o
2 et e
13,20 69,056 =6764~ ~"
=1.32 69,056 ~6.64 "
5,312 76,36 =29:216 "

P - T e
' 0. 0. 90. .. e
0 360 1 -
50000, 5.2 ’
PP '
3.7% 3
YR

. -
0. -29.%%92
0. 0. 0. .25 3 ‘
1.7 0. -
Fx o -

Figure 11.62-1. Piper PA=-31-350 Navajo Chieftain. Data set for
antenna location 6.
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Figure I1.62-2. Piper PA-31-350 Navajo Chieftain. Top fromt
1/4 wavelength monopole antenna forward of
cockpit for antenna locatiom 6.
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Figure I1.62~3. Piper PA-31-350 Navajo Chieftain. Roll plane pattern
for antenna location 6.
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Figure I11.63-1. Piper PA=31-350 Navajo Chieftain. Data set mod«led
without engine for antenna locaticm 6.
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Figure I1.63-2. Piper PA~31-350 Navajo Chieftain. Roll plane
pattern for antenna location 6.
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Figure II.64~1. Piper PA~31-350 NMavajo Chieftain. Data set
for antenna locatiom 7.
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Figure I1.64~2. Piper PA~31-350 Navajo Chieftain. Bottom rear

1/4 vavelength monopole antenna for antenns
location 7.
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Figure II.64-3. Piper PA~31-350 Navajo Chieftain. Roll plane pattern
for antenna location 7.
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I1.7. Beechcraft Duke B60

Roll plane patterns are calculated for seven particular antenna
locations of this aircraft.
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Figure 11.65. Beechcraft Duke B60. Antenna locations.
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Figure II.66-2. Beechcraft Duke B60. Top frount 1/4 wavelength 3
monopole antenna above cockpit for antenna
location 1.
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Figure II.67-1. Beechcraft Duke B60.
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Data set for antenna location 2.




Figure II.67-2. Beechcraft Duka B60. Top front 1/4 wavelength

monopole antenna above cockpit for antenna "
location 2.
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Figure II1.68-2. Beechcraft Duke B60. Top front 1/4 wavelength

210

monopole antenna forward of cockpit for antenna
location 3.
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Figure 11.69-2.

Beechcraft Duke B60. Bottom rear 1/4 wavelength
aocnopole antenna for antenna location 4.

213




e 11.69-3. Beechcraft Duke B60. Roll plane pattern for
antenna location 4.
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2igure 11.70-2.

Beescheraft Duks B60. Top fromt 1,4 wavelength
mon pole antenna above cockpit for sntenna
location §.
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Figure II.70-3. Beechcraft Duke B60. Roll plane pattern for antenna location 5.
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Figure II.71-2. Beechcraft Duke B60. fop front 1/4 wavelength

monopole antenna forward of cockpit for antenna
location 6.
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Figure II.71-3. Beechcraft Duke B60. Roll plane pattern for
antenna location 6.
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Figure 11.72-2. Beechcraft Duke B60. Bottom rear 1/4 wavelength
monopols antenna for antemna location 7.
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Figure II.72-3. Beechcraft Duke B60. Rol. plane pattern for
antenna locacion 7.
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11.8. Rockwell Commander 700

Roll plane patterns are calculated for seven particular aantenna
locations of this aircraft.
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Figure 11.73.

Rockwell Commander 700. Antenna locations.
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I11.74=1. Rockwell Commander 700.

antenna location 1.
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Figure II.74=2., Rockwell Commsnder 700. Top front 1/4 wavelength
monopole antsnna above cockpit for sntenna location 1.
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Figure II.74-3. Rockwell Commander 700. BRoll plane pattern for
antenna location 1.
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Tigure 11.75-2.
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Rockwell Commander 700. Top fromt 1/4 wsvelength
monopole antenna above cockpit for antenna location 2.
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Figure II.75-3. Rockwell Commander 700. Roll plane pattern for o ”
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Figure I1.76=2. Rockwell Commander 700. Top fromt l/4 wavelength
monopole antenna forward of cockpit for antenmna
location 3.
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Figure 1I.76-3. Rockwell Commander 700. Roll plane pattern for
antenna location 3.
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Pigure II.77-2. Rockwell Commander 700. Bottom rear 1/4 wavelength 1
monopole antenna for antenns location 4. i
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Figure I1I.78-1.
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Rockwell Commander 700.
antenna location 5.

Data set for
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Figure I1.78-2. Rockwell Commander 700. Top froat 1/4 wavelength
acnopole antenna above cockpit for snteana locatiom 5.
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Pigurs 11.79-1. Rockwell Commander 700. Data set for
satenna location 6.
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Pigurs 11.79-2.
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Rockwell Commander 700. Top front 1/4 wavelength
sonopole ancenns forward of cockpit for antenna
location 6.




Tigure 11.79-3. Roclkwell Commander 700. Roll plane pattern for
antenna location 6. '
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Figure 1I.80-2.

Rockwell Commander 700. Bottom rear 1/4 wavelength
monopole antenna for antenna locatiom 7.
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Figure 1I.80-3. Rockwell Commander 700. Roll plane pattern for
antenna locatiom 7.
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I1.9. Cessna Citation 1III

Roll plane patterns are calculated for five particular anteanna
locations of this aircraft.
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Figure I1I.81.

Cessna Citation III.

Antena locations.
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Figure II.82-2. Cessna Citation III. Top front 1/4 wavelength
monopole antenna above cockpit for antenna
location 1.
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Figure II1.83-1. Cessna Citation III. Data set for
antenna location 2.
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Figure 11.83-2. Cessna Citation III. Top front 1/4 wavelength
| monopole antenna above cockpit for antenna
location 2.
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Figure I1.83-3. Cessna Citation III. Roll plane pattern for
antenna location 2.
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Figure II.84~1. Cessna Citation III. Data set for
sntenna location 3.
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Figure II.84-2. Cessna Citation III. Top front 1/4 wavelength j
monopole antenna forward of cockpit for antenna »
location 3.
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rigure I1I.85-2.

Cessna Citation III. Bottom front 1/4 wavelength
monopole antenna for antenra location 4.
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Pigure II1.85~3. Cessna Citation III. Roll plane pattern for
antenna location 4.
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Figure 11.86-2. Cessna Citation III. Bottom rear 1/4 wavelength
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11.10. Piper PA-31P Pressurized Navajo

Roll plane patterns are calculated for five particular antenna
locations of this aircraft.
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} Figure 11.87. Piper PA-31P Pressurized Navajo. Antenna locations.
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Figure II.88-1. Pip& PA=-31P Pressurized Navajo. Data set for
antenna location 1.
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Figure II1.88-2. Piper PA-31P Pressurized Navajo. Top front 1/4 wavelength
monopole antemnna above cockpit for antemna location 1.
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Figure I11.88-3. Piper PA-31P Pressurized Navajo. Roll plane pattern for
antenna location 1.
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Figure 11.89-2. Piper PA-31P Pressurizcd Mavajo. Top front 1/4 nnhn;:h
mopolo antenna above cockpit for ntcnu location 2.
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Pigure II1.89-3. Piper PA-31P Pressurized Navajo. Roll plane pattern for
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Figure I11.90~1, Piper PA~31P Pressurized Navajo. Data set for
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Figure II.90-2. ?Piper P'A-31P Pressurized Navajo. Top front 1/4 wavelength
monopole antenna forward of cockpit for antemna location 3. |
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Figure I1.90-3. Piper PA-31P Pressurized Navajo. Roll plane pattern for ‘
antenna location 3.
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Figure 1I1.91-2. Piper PA-31P Pressurized Navajo. Bottom front 1/4 wavelength
monopole antenna for antemna locatiom 4.
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Figure I1.92-1. Piper PA-31P Pressurized Navajo.
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Figure I1.92-2. Piper PA-3l” Pressurized Navajo. Bottom rear 1/4 wavelength

. monopole antenna for antemns location 5.
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11.11. Lear Jet

etacawtile @ Rgc

Roll plane patterns are calculated for four particular antenna
locations of this aircraft. Several modeling attempts are made for an
antenna location,

|
|
|
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Figure 11.93. Lear Jet. Antenna lccations.
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Lear Jet. Top fromt 1/4 wavelength monopole sntenns
above cockpit for antenns location 1.
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Figure I11.95-1. Lear Jet. Data se® for antenna location 2.
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Figure II.95-2.

Lear Jet. Top front 1/4 wavelength monopole antenna

above cockpit for antenna location 2.
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Figure II1.93-3. Llear Jet. Roll plane pattern tor antenna location 2.
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Pigure 11.96-1. Lear Jat. Data set for antemns location 3.
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Figure 11.96-2.
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Lear Jet. Bottom rear 1/4 wavelength monopole antenna
for antenna location 3.
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Figure II.97-1. Lear Jet. Data set modeled without fuel tanks
for antenna location 3.
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Figure 11.97-2. Lear Jet. Roll plane pattarn for antenna location 3.
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Figure I11.96-1. Lear Jet. Data set for antemna locationm 4.
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Figure II.98-2. Lear Jet. Bottom rear 1/4 wavelength monopole antenna
for antenna locatiom 4.
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1I.12. Twin Otter DHC-6

Roll plane patterns are calculated for six particular antenna
locations of this aircraft.
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Figure I1.99. Twin Otter DHC-6. Antenna locations.
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Figurs 1I.100-1. 7Twin Otter DEC-6. Data set for sntenns location 1.
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Pigure II.10C-3. 17Twin Otter DHC=-6. FRoll plane pattern for antemna location 1.
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Figure II.101-1. Twin Otter DEC-A6. Data set for antemna locatiom 2.
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Twin Otter DHC-6. Roll plane pattern for antenna location 2.
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Figure II.102-1. Twin Otter DHC~6. Data set for antenna location 3.
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Figure 11.102-2. Twin Otter DHC-6. Top front 1/4 wavelength moncpole antenna
above cockpit for antenna location 3.
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Figure II.102-3. Twin Otter DHC~6. Roll plane pattern for antenna location 3.
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Figure II.103-1. Twin Otter DHC-6. Data set for antenna location 4.
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Pigure II.103-2. Twin Otter DEC~6. Top front 1/4 wavelength monopole antanns
forward of cockpit for antemna location 4.
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Figure I1.104=1. Twin Otter DEC-6. Dats set for antenns locatiom S.
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Figure I1.104-2. Twin Otter DHC-6. Bottom froat 1/4 wavelength monopole
auntenna for antenna lccation §S.
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Otter DHC~-6. Data set for antenna location 6.
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Pigure I1.105-2. Twin Otter DHC-6. Bottom rear 1/4 wavelength monopole
antenna for antenna location 6.

315




e il

E-PHI

DB PLOT

\~ NV

T
X

"\

e/ \ >

TOP

e e e

Figure I1.105-3. Twin Otter DHC-6. Roll plane pattern for antenna location 6.
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