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Preliminary Experiments for Automatic Landing
(1) On the Performance Tests of Radio Altimeters

By Kazuo HIGUCHI, Yuso HORIKAWA, Mikihiko MORI, Koichi OGAWA,
Mitsuyoshi MAYANAGI, Akira WATANABE and Takayuki NAGOSHI

The need for an automatic landing system has been steadily growing during the past ten
years—a need which is dictated by the increasing complexities of controlling high-performance
aircraft and by a new emphasis on air safty.

One of the most important flight control signals for automatic landing is the height signal,
which is generally given by a Radio Altimeter.

This paper describes the tests on two types of Radio Altimeters, one of which is the pulse
type, the other is the frequency modulated type, and also discusses the results of these tests.

The tests were made using the automatic landing experimental ground tower which is able
to give the real height to the Radio Altimeter. This tower will be used for simulation tests of
automatic landing employing the Radio Altimeter, a carriage which is able to give the equivalent
height to the Radio Altimeter-on the groud test and a Beechcraft Queen Air 65 Aircraft for
the in-flight test.

It is shown that the performance of both of the two Radio Altimeters was adequate for
the automatic landing. Briefly, the following results are obtained:

(1) fundamental characteristcs of Radio Altimeters, including aerial antenna characteristics.

(2) no effect was found on the Radio Altimeter signals by aircraft attitude change within a
30 degrees bank angle.

(3) the relations between the height signal of Radio Altimeters and the ground conditions.

(4) the usefulness of the corner reflector.

(5) the stability of the Radio Altimeters.
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47TV b Te X AEREND), BEEI
BORLRBOEER T2 (13. Range Integrator)
CREANV-TYRTakRL, ZZOWA (ZolA
BAREEESLRES) KETLZ v 75— MER
LEFAEBORBMEBRIN S, BERSEOHS
17 vy 7REBBFO L ~AOXETEDNE, —
FHEFAEEORHUMBRA »DEEL2HObT
DT, V79795 —MEFLETAESORRBMIRE
BEREE:5x 52 L, ThbbEEERTES LR 2,
(@) HA% (Output Circuit)
BERIBHAITHIAREEHICRE L OEA
BRI SHLCENRD 20, &4 7+ L7 EER (14
Filter Circuitry) # % 53 20 BEEEHOH
NeT 2, D7 4 LI ORERRBEDHIREL 2T
Wb,

(e) ZDfDIR

ZMOBRE BT 2 2 dDBEE (Power Supply) o
B2, /=t 7y 7ERTR, RERELERE
LOEDBERSYHTRIBEL DO TN S, £H
EESEMIOBIGEL, BEE{LRICLHT 2R\
FALE b 572X (400Hz) BERGSEMIZ LHT

AN 2 KRB E REX

EAMB/LFIT ATV B,
(2) FM 5= BE &&#H STR-54A) o BiFiR
BEH10),H11)

rBEEEHOBEFEEN 7o, JMERAKS.3 1
T¥e CO7 0y ZJRRDWTUTRED XERI &
WHET 2,

{a) 2%EH (Transmitter, Modulator)

R LUHEEFHTO BN E AR 3.4 R
4, Coaxial Line &Iz X » T# 4300MHz o0& F¥
BREESNT, ZhUREEFTTFORKBERIE (Reso-
nant Cavity) #~\THEHORXET v 7T+~ & Hhh
%, ZOERPO—FILELE# (Cross Injection Delay)
EATRIEE (Receiver) &, REREHLOVY
~tELIEDITEDLNR S, HEEFERITTZO—F
o—7% (Roter) L5855 THY, Too—7%#
Bt —sCchliEdT sz Lick Y HIEEREROAR
FELSRAIENTES, ZOFBEICIYVES
BRSO BEBPES L, AEEEFAVITAbN S,
o — 5 OEERIIERREERD 300Hz it 35X 51
mHHh, ZOu—FRIIFRESIEEN K
Bl T 100MHz #3272 %,
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BEBERETHER

Screen

Glass Envelope

P Coaxial Line

Gmﬂ:\\
N

Magnet

Assembly
el

Cathode

Anode

of

Magnet Assembly
N.

Resonator Disc
Adjustable Stator

Output to
Aid Delay Line

AN
N

Brass Shell
Inner Conductor

R F. Output

PILLLECEIIILEIELEILIALIEF LSO fEITISLELII LT ELES £1 44744707

2

RIRSAARERIR SNSRI

SRR

W

Rotor
L Resonant Cavity

fo Isolator

T 3.4 RREF L ORRBAHO BN

Phase Shifter
A

SKTC

Qutput to Counter Unit
(Pre-Amplifier Input)} SKT D

1 3.5

(b) Z{EH (Receiver)
ZEROERE NN 3.5 RT, EEWTREL
ZBEPI ALFIIRERERK L Y K m iR
NAMTRELTHESTL B, ZOBKEZEEH
BT T4 7 )y FY v (Hybrid Ring) ¥
Eha) vro—gicEl, TRERL v EER
EATCERLO & BEShARBZER VI hbh
3. BEHEN - EEKIIH 1kHz~600kHz &7z h ik
BoAhvyy 1=y + (Counter Unit) izHih 3,
) ATV
ZERTERINWESRIT /Yy sERICEL
TeBEVAAL L 22 &5 #igdE  (Pre-Amp, Main

- >
e

SKT B
—-C Aerial Input

(RS ———

XAEH OB

Amp, Counter-Amp) #EY, RWTHY ¥ 7EEE
THY Y FER, FO AT Y FEIZIGL THEEEE
RHEYTAHIBEESERESE S, HABECE
FEREBLrHEEEILDL, A -t Moy FEDS
R TEIESE 2 b0 LT THENR S,

{d) oI

FBEEZ 2 TV AZ LD IVIIEBARIES
FELTWAZLEZRZHOE A EMEBS2RESE 3
B, TR EHSTAEE Tr7RERL~Y T
¥ EBT4Y L —25 (Isolator), HKEME VXRAE
BAEAREO—H2HGBEREVD 3,
UEBFMEXBRERINZ OV TOBERETH
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o BEEE A LTET R YRR, UEEE 2
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DF Ly 7, ThbbOELEISIERREICS 2075
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BRI A A 702 5 2 L 25T X 257 (115V, 400 ﬁi’;
BHOHLE) TRYZ T EOBEZTRI 2L 12)

HTE 5,

(QA-10)

8% & F X |

KL EFZELH 9) &

P &ﬁ'%ﬁ&%ﬂm,%IOf
gl SRR

AR OB Bk L — 2 3 (6) Pulse Com-
pression Radar, =L 7 tw=24 4 v %
%46%

M TH N F Ty 7
-~k
Honeywell Co.;
Altimeter-Specification
RE B L -
L7 o=y R4 Y A b
A EE w1 &1
Honeywell Co.; Honeywell HG 9000 Radar
Altimeter Series, 41-H-136
HAfiEE T KK v — 75t
STC Co.; STR-54A HANDBOOK
STC Co.; STR-54A MANUAL
STC Co.; QA-10 HANDBOOK

28, BT E, A

Honeywell Pulse Radar
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(Part 1 On the Experimental Results
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