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Funk-Hohenmesser (Anzeigegerat)
| Radio-Altimeter (Indicator)

L] L] LENG i

bares Drehspulinstrument der FuG 10]1a-Anlage
¢e von zweil Hohenbereichen: 0-150m und 0-750m.
ehen des Eichknopfes kann das Gerat

uee nachjustiert werden (Eichsignal: 60m).
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Technical Standard Order

Department of Transportation

Federal Aviation Administration

Alrcraft Certification Service
Washington, DC

T1SO-C87

Date: 2/1/66

Februar 1966!!!

Subject: TSO-C87, AIRBORNE LOW-RANGE RADIO ALTIMETER

TITLE 14-
AERONAUTICS AND
SPACE
Chapter 1-Federal Avia-
tion Agency |[Docket No.
6545; Amendment 37-4]
PART 37-TECHNICAL
STANDARD ORDER
Airborne Low-Range Ra-
dio Altimeter Equipment
The purpose of this
amendment 1s to add a new

ments are those contained 1n
the notice.

In connection with the
foregoing, comments were
received pointing out certain
problems which would be
encountered 1n demonstrat-
ing the accuracy for radio-
altimeters  mn-flight meas-
urements must be made, a
relaxation of the in-flight
accuracy requirements was

tion of direct measurement
data from laboratory tests,
supplemented by appropriate
in-tlight measurements, cal-
culations and extrapolations
where 1t 1s no practical to
obtain direct measurements.
[t was mtended in the pro-
posal to permit the use of
other methods and laboratory
test procedures in meeting
the standard. The Agency,
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roughness << wavelength roughness >> wavelength

drorutt SPECULAR reflection DIFFUSED reflection
reflection area defined by reflection area defined by
first Freanel zone antenna radiation pattern
A strong reflected signal weak reflected signal
steady signal level random signal level
altitude first Fresnel zone radius antenna beam radius
b
g 18t (3m) 1.11t (8.32m) 7.5ft (2.25m)
é 100ft (38m) 3.4ft (1m) 75ft (22.5m)
2 18@eft (300m) 10.6ft (3.2m) 750ft (225m)
wavelength = 7cm = @.87m antenna directivity
@ 4.3GHz D= 18 = 18dBi
radiation pottern
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128 columns = 55dB dynamic range J

noise

spurious reflection

ground reflection

64 rows = 0Oft—5000ft
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l‘ one complete measurement cycle = 133ms ’.

g—8ms ’I

sweep 345Hz sweep 1600Hz sweep 74Hz sweep 1680Hz sweep 16Hz sweep 160@Hz
ADC data 81 ADC dato €9 ADC data 10 ADC dato 00 ADC data 11 ADC data 0@
45ft—-230ft Bft—42ft 250ft—11506ft eft—42ft 12@eft—5200ft Bft—42ft
22ms ’
v v v v v v
FFT data @@ FFT data @1 FFT data @0 FFT data 1@ FFT data @@ FFT data 11
Bft—42ft 45ft—230ft Bft—42ft 250ft—1150 eft—42ft 1200ft—520eft
altitude 8—=31 altitude 32—-63 altitude 8-31 altitude 64—95 altitude 8-31 altitude 96-=127|
averaging 128 averaging 128 averaging 128 averaging 128 averaging 128 averaging 128

‘ 22ms ’
. v
serial altitude data (N—-1) ‘ serial altitude data (N) (69 bytes @ 96@@bps) (N+1)
‘ 22ms ’
v
synthesized voice message (M—1) ‘ synthesized voice message (M)




- =t

=

Cpm e e =

-

R
]

= i

e

i

5 LAY L W

I.:.-l-._\-l.-

§




FEAS

P e

Vilets



.!|'IJ:':‘|I 1 dIT '"E'

MF.;E ﬁ;\;.____.l

T ‘“"":} ‘ﬂ 'j!‘l""i"“f"-.""'“'l(u-['hilr.-!
=il L it T ;

-:T &



SIRALUNIGER

i omw BEAEAR

| WiSETEETUE

G i
= |

it Sl e

111 [rl [ '.u'r

N

e,



—+ ity
Liﬂﬁﬁirﬁﬂuﬁnﬂ HE ¥

e

| A e T ' :
eEt T AT e e e
b' & e -l. : o

TES TRy

_.-—--.-—.ﬁ—..'_...—l—-—' -

aaria i ——

Ve

s




Sl | Frmh i
:- -ﬂ‘qi:l'ﬁ-—yr i
B -':il'-.'_
] --.L\.-.

4
Yo
]

kai 15"

s
4 b L Rl




] e s L =
et : iy gy e '.'E-:'---- S Bt Aeihat
il il PRIV, s Eg i i T b Ll ek e
i ple | = -1 e

| : el T .:" "."_""l:..ll:—". HM.

—; =T .I_-l'

i e T

[ 1 ]
1' CR Rl —

: _L i
S AT YL Tror KRl

B e e o o






Lo -y jue = e Ll
N

.‘_._-t-‘::i_'?.ﬂ.'--g:.; 3

I W







s e







TAS O 65 0

SAT 22C TAT 22C

ONM 00:00
il =3 -
T :
——=NM -: : K&
MAG TCAS OFF
ABV/BLW

oV -« - :Enﬂ

40 = =- |-400
=P . o

VT 90 Q -
V2 90 ATT -300
VR 90 :
< I a-
Vi 90 ' : 2200
E 126 O FT 1014nPA
\






Subject: Spaceship 2 radio altimeter

Date: Tue, 7 Hou 2006 14:13:41 -0800

From: "Shawn Keller”™ <{shawn.keller@scaled.com>
To: <sS53muEuni-mb.si>

Dear Mr. Uidmar,

I ran across your website, and was very impressed with your technical
expertise. Uery impressive set of instrumentation. I particularly like
the fact that you prefer PIC microcontrollers, as that is my favorite
type to implement in my own designs.

I don't know 1f you are familiar with SpaceShipOne, the first manned
commerclial spacecraft that my company built and flew in 2004. See
WWW.scaled.com. It made three sub-orbital trips to space to win the
A-prize and afterwards was retired the the National Air and Space museum
in Washington, DC, USA. I am the electronics engineer for 3Scaled and
have desighed most of the electrical systems for Scaled for the past 12
years.

We are now in development of SpaceShipTwo (5$52), the commercial follow
on to 851, and we are calling out a radio altimeter to be installed to
assist with the landings. I was wondering how you would feel about
duplicating your radio altimeter design for us, particularly the RF
sections, with a few small modifications. The first 532 will strictly
be a prototype and remain in the experimental category. It is likely we
would use a commercial unit for the follow on vehicles.

What do you think, interested?
Sincerely,

Shawn Keller
Electronics Engilneer
Scaled Composites, LLC.
1624 Flight Line
Mojave, CA 93501

(661) 824-6328
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