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F-16 POD &
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lug Baron ped with covers removad. Major components (left (¢ right) are. four EG & G efecironic
ish-haads; the capacitar bank, in centre Section; power unit and camera confrols: thrag Vintan 70mm
camargs
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The FFV Red Baron IRLS
reconnaissance pod on a
Royal Danish Air Force
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Arrangement of equipment in
Orpheus reconnai ssance pod.
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# *
KA-102A
66in camera

Itek Corporation KA-102A
66in camera and pod for Long-
range oblique photography.

# )
Vicon 18 Series 601

#
Vicon 70 pod

General purpose modular
pod.
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9. Jaguar fitted with Vicon
70 pod.

10. Cessna Citation fitted
with Vicon 70 pod.

NETHERLANDS

&
“ Orpheus reconnai ssance pod "

Starfighter&

Ziess 2 3 2



Optical e
Sensor mr

Tail

[ -

P Batd oo P et




Shark Eye

3 Janes 2
3 2
Country Germany Sweden
POD Type The Daimler-Benz Aerospace | Green Baron reconnaissance
r econnaissance pod pod
Specifications
Characteristics
Length [mm] 4100 3000
Diameter [mm] 580 500
Weight [kg] ~380 180
Power 28V DC, 260W; 115V 400Hz
1000VA
Suspension Standard 14in or 30in
Camera systems Zeiss camera systems(LHOV 30 x 30 forward looking frame
and LLDC) camera; two medium altitude 20 x
Texas Instruments Infra-Red 40 split vertical frame cameras;
Line Scanner (IRLYS) and one low altitude panoramic
camerawith a40 x 120 field of
view.
Camera system The LHOV cameracan be All cameras use standard
features either focused from 300 m to 70mm film.
infinity or operated with fixed
focus with the different
horizontal, oblique or vertical
modes relative to the direction of
flight.
In addition, the camera also
supplies stereoscopic pictures for
direct interpretation.
Equipment Reconnaissance Interface
System (RIS)
The Environmental Control
Unit ECU)
Operating 35C
temperature
Testedon an ... F-16B

Contractor or
M anufacturer

Daimler-Benz Aerospace
reconnai ssance pod

FFV Maintenance Division, S-
581 82 Linkoping, Sweden.

Red Baron reconnaissance pod

Qrpheusreconnaissance pod

POD Type

SO Gtions

For dayBWFHER reconnaissance

Provide acV & eEhARSSnce during

%
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tactical operations at low and medium
altitudes.

night and day, at low medium-high
altitudes, to be operated with modern
high performance fighter bomber strike
attack aircraft, requiring a minimum of
engineering changes to the aircraft, and
without jeopardising the FBA/S
capability of the aircraft.

Characteristics The shape of the pod ensures alow The system comprises a number of
drag factor and the aerodynamic | reconnaissance sensors housed in an
performance and manoeuvrability of | external pod. The pod-design is based
the aircraft is only marginally affected | on the shape and size of the standard
at any condition of the flight envelope. | napalm fire bomb ,it's aero-dynamic
Close cycle cooler <77 K . characteristics and range/fuel
consumption penalties being very
similar.
Length [mm] 3000 '), 0
Diameter [mm] 500 ()%
Weight [kg] % (00
Power 115V 400Hz 1000V A, 28V DC
60W
Suspension 14in or 30into MIL std A8591 D
Camera systems The RD702 . Oldelft far-infra-red linescanner
with a 120 deg scan angle, and four or
five aerial cameras TA-8M roviding
horizon-to-horizon overage and
forward-looking capability.
Camera system The RD702 system receives and A very short reaction time, since
features records radiant energy images of earth | unloading of the film magazines of
terraun in the 8-14 micron spectral scanner and cameras has been
region . optimised trough the use of a quick-
This systemispassivein that it disconnect access door , arotatable
detects and records infra-red energy. scanner and snap-on type film
By scanning the earth along the magazines.
aircraft line of flight, the system All films of a standard type can be
produces o panoramic photographic processed automatically , allowing for
presentation of the traversed terrain. the transmission of first phase PI-
Oblique slew capability: + - 15 mission reports within 30 minutes after
about nadir roll axis. engine shut down.
Roll stabilising: + - 15 about nadir
and offset nadir.
Film width:70mm
Equipment Infra-red line scanner (IRLS) Built in cooling system.
designation RD 702,with oblique slew
capabilities and associated V/H
computer and aradar altimeter for
accurate height information
Tested on an ... Designed and tested to be flown at

supersonic speed, the pod can be
jettisoned if necessary.

Contractor or

FFV Maintenance Division, S-581

Oldelft (NV Optische Industrie De

M anufactur er 82 Linkoping, Sweden. Oude Delft), PO Box 72,2600 MD
Delft , Netherlands.

Country USA

POD Type Itek Corporation KA-102A 66in Vinten VICON 18 Series 601

camera and pod for long-range

Reconnaissance Pod
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Specifications B0l ij firpératt ogr gty have
Specifications hberpoesianed e el bydntect a The pod provides capabilities for the
Wit fepisbR B sipbsapied following operational roles: tactical
t‘gwget?ﬁ SHERISS) EP YRR MR RS st;r_]d-off photography; long-range
oblique
ﬁi’ (9%00%8% Iartlf r;age: photography; low-level tactical
reconnaissance ; area coverage.
Pl
S.
fioieqierr ativpe aMpekiceRifiy
dilght sariasel sarites caogead tude
figfmniodneesk liyiing- @dspeeds

spsunpev] Popwvard looking radar, or a

Performance VahiE@esed upto M 2.2
Dearfarrmaneca Con laval: ||nfn7’.! Ifll\ 11 1\ ot
ﬁ 1 UI Iltlculb SEarever-Up-t (Vi)
aracteristics 36,000 ft (11,000 m): up to 1,033 kt
T /f\wfam (lv}lg) (
:\-'Ilg{ll- Jt.HIII 3 .\\} (%* ?90%)
3‘!%\/:% HJI ||1 - - ('7\0/0
\(zleirinF 204 Camerasystemi 28V DC 115V
t [Hj] 400Hz
Camera systems KA-102A 66in camera Flash system: 28V DC 10kVA
Camera system It is supplied with an efficient /4 115V 400Hz
RufeRs on TEnd resdspsessioRxiAgan (127mm) | The pod contains atree-camera
mmrw&b@ﬁhoaﬂmmad inan | fan of Vinten type 591
Mk 11 & aninfra-red flash
From an altltude of 40,000ft system produced by EG & G Inc.
-, L IL': I'(UI" IIUClVVIII
Camera systems ﬁ 'C tqﬁﬁto s0) | Each camerahasalensangle of
tical 40 x 40, which give atotal ground
djquldéﬂg SbaP | coverage of 120 x 40.
mm;fsljm)ia za@%gemagg(@u@) Operational speed: In axcess of
anddrlgatyp&pticdi (ERsemsatmge, | M 0.95.
tieeopdiag nengptiogr déCarinipl éHmiddn - | Operational altitude:
snariddcntegemiiniggivering apath | 150-1000ft (46-305m)
A eATRANH éb@@th“@ with | 70mm film.
eitﬁée\ﬁﬁm%ﬁ %P‘T’F? fi‘ﬂ@mm)
Kg, N AT
Camera system S'Cfé‘W son 0 | Fivebuilt-in fans cool the system
features m high. so that the entire film capacity
ﬁy&g b8inting | can be exposed over one target area
ﬁlﬂ@y‘tﬂve automatic exposure | Without over-heating.
control focus drive; isolation system;
active thermal control and a 'fold'
mirror.
inDment Thepod whichaswettasthe
bwé}%]ﬁa camera, contains a heater/blower Acceptab.l I(? tfor mpst aTtOdem
temperature system for maintaining window clarity mifitary arcraft.
Testedon an ... and interfaces. FFV Maintenance Division, S-
Testedon an ... BAF8AJuEnkdjoral, Sweden.
Cdvtpatfaciar er MéMoptRAILIgstems, 10 Maguire W Vinten Ltd.
Road. Lexington , Massachusetts
Manufacturer 02173, USA.
Country
POD Type VICON 70 general purpose Blue Baron reconnaissance

modular pod

pod
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%000 ,00
3 2IR3 2
Reconnaissance POD vww2
# Aerid Camera System, Aeria Photographic POD
0&
Juavt (0-8) , & Tornado Report Jane's
3 2
# $ #
1
Recon
1
&
Carl Zeiss, Vinten, Recon, Thomson
3 2 IR-
Carl Zeiss
# #
" Carl Zeiss

KS-153 KRb8/24 F

KS-153

3 2K S-153 Pentdens 57-
3 2

%

( %
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Vinten

Vinten Type 360/518/618

3rame format2
,0 , 0000
# )0
(=" *02
4 (1 *1 O
3# %0 ,%)* ' 2 ( 3
Ehotoqrapt taken by = Te 51876 18 # #
*%  ,00 3 IR2
518- FrH*or 000! 9%0 3 30.5/1002
200 VAC 3-phase 28VDC 20A
400Hz
Spegifications
TFAF GG
Viiought oucl lans and filrm:
3R Ghir[1110]
E18/ER 7.7 kg [17 1b]
PT RF ORMAamCE:
Froled o soeew Lall]
B0 ern 14 Bl lens 11°
18 mm {12 8] ens 1=
Fb mm (fZ2.3) lens a1
38 mm (f2.8]) leng Fas

Primeg Contractor
W ovinden Lid. Bury St Emunds. Suflalk

Type 360 specifications:

Format: 55.5mm x 57mm

Film: 70mm double perforated to MS33525
Frame rate: 4 and 8fps and pulse

Exposure time: 1/1000 at 4fps or 1/2000 at 8fps
Shutter: Focal plane endless shutter blind
Magazine: Displacement type 30m capacity
Lens units: 38mm to 280mm focal length

Vinten Type 360 camera

Vinten Type 950/955




Specifications
DIMENSIONS:

Film iength:
9b50A
950C, 9558

220-300 m (722-985 ft)

1710-152 m (36 1-500 ft)

WEIGHTS:
Weight inct film: 950A 37 kg (81.6 Ib)

950C 37-47 kg (81.6-103.6 ib)

9558 56 kg (123.5 Ib)
PERFORMANCE:

Field of view: 950A 160 x 40°

3950C 160 x 40°

or 80 x 40° selectable

9S556RB 135 x21.5°

or 90 < 21.5° selectable
or45 x 21.5° selectable

Filming rate (all):
pulsed 1 frame/s to 1 frame/16 s
automatic cycle 2 frames/s

MIL-STD-1553

Shark Eye

UAV

Vinten Type 950/955

Shutter speed: 950C

9556B

1/2,000 s
1/1.0600 s

Power requirement (28 V DC):

950A

250C, 9558

13 A
20 A

Prime Contractor
W Vinten Ltd, Bury St Edmunds, Suffolk.

Tha Vinten Typa 5144

Vinten Type 914A

# )0
f2.8

I(, 00
# )0
280ft2$
# % X,)

I(,0

Fisld of regard 180 «41"°
Filming rate:
pulsed

autormatic cycte

Power requirement (ZB v DC)

1 frame/s to 1 frame/s 16 s
2-10 framesss
290 W

Prime Cantractor
W vinten Lid, Bury St Edmunds,. Suffolk.

Vinten Type 544
&*0

#

Vinten Type 591

#)*

&

0
UAV-
RAE-40 SkyEye & CL-89 Meteor Mirach&
Specifications
DIMENSIOMNS
TLength D@ mm {12.1 in)
Width 236 mm {3 3 in)
'Heiaht . 232 mm{3.1in})
VWEIGHTS:
Wieight net 12.0 kg {26 & 1k}
inci filem 127 kg {28.0 ib)
PERFORMANCE:



75mm f1.5 Leitz

$*0

Type 591 specification:
Fllm: 70mm
Format: 55.5mm x 57mm
High-speed positive action between-lens shutter
Automatic exposure control
Framing speed: 1 to 10 fps fully variable
100#t magazine with vacuum film pressure plate
Image motion compensation: 195-510mm/s
Shutter speed maximum: 1/500 s
Overlap (under pilot cantrol): 10 or 55 per cent
Data: Frame idsntification counter and event marker
Lens unit: 75mm f1.5mm Leitz

*00

Shark Eye

%

Vinten Type 591 camera

J/H2 !
,002$ '0 #
# (' ¥ *02 9%0
2
3R
Vinten Type 690
# % 114mmX144mm
3 OROP2
LOROP $ ,00
3 o2 (
# VIH
DC %V & 000

Vinten Type 690 camera
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Tomson

Thomson-TRT Defense (Omera) Cameras

3 2
# %0
AA1.800 AA1.16.1
AA3.33 # %
AA370 3 2AA3.34
The AASJT e & poneral purpose carmavs # ) ’ (( UAV
ysing 126 rmm film # )
3JAV2AA6.62 AA6.61
#),
Operational Status
These cameras have been produced for the Height: AAS.70 231 mm (9.7 in}
French Air Force and forewgn customers. ANG B2 213 mm (8.4 inj
UAVs fitted with them have included the WEIGHTS:
Thomson-CSF Epervier, Aerospatiale R.20 AAZ Y0 10 kg {22.0 |b)
and Canadair/Dornigr CL-289. AAB B2 Gkg(13.21h)
. . PERFORAAMNCE:
Specifications No detaills known
THMIENSIONS! )
Length: AA3.70 180mm{7.1in) Prime Contractor
ALL G2 162 mm{6.0in) Thomson-TRT Défense, Divisipn des
width: AA3 70 215 mmi(B8.51n) Activites Optroniques, Guyancourt,
AAB BZ 1689 mm (8.7 in)

The AALGT is pne of 2 range af compoact
Zamnrar

%
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Recon

Recon Type KA-91/93/95 Panoramic Camer as

Specifications

Weight: 76 kg including magazine, film and camera
body

Power: 28 V DC, 115 V AC, 400 Hz, 30

Lens: 18 in (450 mm)

Fllm:

5in (127 mm) aerial roll film

1,000 # of 2.5 mil film; 700 ft of 4 mil; 500 ft of 5.2 mil

Status

Currently in production and in use. An upgraded ver- Rro&_trmkz

sion of the KA-91 is being used in the US Open Skies
treaty verification programme.

Contractor
Recon/Optical, Inc. UPDATED

5.6 24"

Specifications ﬁ
Weight: 95.26 kg ke,
Power supply: 115V AC, 400 Hz, 3 phase, 700 VA
28VDC,3A .

Lens: 23 in (609.6 mm) focal length, f/5.6

Film: 5 in {127 mm) aerial rolf film, 1,000 ft (305 m)

The KS-127B camera is carried by the RF-4

Status

In production and in service.

Contractor
Recon/Optical, Inc.
UPDATED

Recon/Optical

Stawilisation: up to 10°/s roll
Lens: 12 in (304.8 mm) focal fength, f/4
Fitm: 5 in (127 mm) aerial rol! film, 1,000 ft 2.5 mi} film

Status

In production and in service. The KA-95 is currently
being used by a participant in the verification of the
Open Skies treaty.

Contractor
Recon/Optical, inc.
UPDATED

Open &,

12” 611 377

Specifications

Power: 115/208 V rms, 400 Hz, 700 V A

28V, 280 W

Lens: 1,676 mm fl, /8.0

Film: 127 mm aerial roll film

1,000 ft of 2.5 mil film; 700 ft of 4 mil; 500 ft of 5.2 mil

Status

In production and service. It is currently operational in
the RF-4, where a sight in the réar cockpit enables the
crew to aim the camera directly at a specific target.

Contractor
Recon/Optical, Inc.
UPDATED

18" &

&cross-track?2 &

0

&,
3# %25

&%

2cross-track?2

#

Sky

Recon Type KS-87

18” -

(000 *

Recon Type KS-127

3 OROP2

35Km "

1

Ziess #



Juvat 1995 KRb 8/24 !

(

(" X( 9 2.5mil 4mil 2
S-Topar A2 2/80 ' 3 X 2
# #
Zeiss S-Topar A2 2/80 (
Fanchromatic2 IR
2 fI2 !

*True-Angle FMC) FMC %
&

FMC
#
Ziess ( %
&0 "
BITE —Built In Test Equipment2 &b
GO-NO GO
# # (
Zeiss (
Ziess

KRb 8724 F Durtlne dimansions

%0
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- %

- -
#
&
! F-16
MIL-A-8591H &
$
&
$ $
& &
#
#
3
Pesign To Cost2# # #
F-16 &
M L HANDBOOX 5
M L- M 8605C METALLI C MATERI ALS AND ELEMENTS FOR AEROSPACE
M L- A- 8591H Al RBORNE STORES ASSOCI ATED SUSPENSI ON
M L- STD- 810C ENVI RONVENTAL TEST METHODS
M L- E- 5400T ELECTRONI C EQUPPMVENT Al RBORNE GENERAL SPECI FI CATI ON
M L- Q 9858A QUALI TY PROGRAM REQUI REMENTS
M L- W 5088 W RI NG AEROSPACE VEHI CLE
M L- STD- 210 CLI MATI C EXTREMES FOR M LI TARY EQUI PMENT
M L- STD- 470A MAI NTAI NABI LI TY PROGRAM FOR SYSTEM AND REQUI REMENTS
M L- STD- 785B RELI ABI LI TY PROGRAM FOR SYSTEMS AND EQUI PMENT,
DEVELOPMENT AND PRODUCTI ON
M L- STD- 1472 HUMAN ENG NEERI NG DESI GN CRI TERI A FOR M LI TARY SYSTEM
EQUI PMENT AND FACI LI TI ES.
M L- T- 28800D TEST EQUI PMENT FOR USE W TH ELECTRI CAL AND ELECTRONI C
EQUI PMVENT.
M L- STD- 108E DEFI NI TI ON OF AND BASI C REQUI REMENTS FOR ENCLOSURES FOR

ELECTRI C AND ELECTRONI C EQUI PMVENT.



MIL-A-8591H
#',0

MIL-A-8591H

%

10c+35
50 c

( MS-3314

MIL-A-8591H

MIL

%
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% !

(
1 MIL-E-5400T &

1
MIL-STD-810C Class2 & &
&
MIL-STD-810C  IA (%
%68
MIL-  , *%
| STD-810C
&#
MIL-STD-810C
|
&!
&&
MIL-E-5400T&
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F-16

Revolutionary by design, the F-16 Fighting Falcon has evolved to incorporate

sophisticated systems for night, under-the-weather and all-weather operations. A true
4th generation aircraft, the F-16, with its timeless design and incorporation of the
latest technology, will retain its edge in the skiesas long asiit is operationa
This multirole, multimission fighter provides high-performance capabilities to the
air forces of 19 countries. Its success throughout the world is confirmed by follow-on
buys from 13 of those countries
The F-16, victorious in al of its 69 air-to-air combat engagements, proved its
reputation as the USAF workhorse of Desert Storm. It was the tough enforcer of
Operation Deny Flight and the relentless executor of the Bosnian peace accords.
Combat proven, constantly evolving, backed by The Fighter Enterprise's dependable
global logistics network, and known as the NATO standard, this fighter assures
deployability and interoperability
Lethal and survivable, the F-16 employs a wider variety of weapons than any other
fighter aircraft. So versatile and economical in this respect, the F-16 is the test bed for
USAF advanced weaponry
Low cost. High performance. That's what it takes to be the world's best selling
fighter. The F-16 Fighting Falcon from The Fighter Enterprise

%
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Technical Data

200XT

=
-
-
=
o

F-16 LOCKHEED MARTIN
SPECIFICATIONS [Tt reoonta

Wing Arad e 300 5.5
- Weight EFpty.. s 15,600 b

-Internal Fuel (JP-8).......7,162 |

-Man TOGW. ... oo viisnsnec 8 3D b
+ Engine Thrust Class.......29 00013
« Design Load Farton. e 99
< MazSpeed. .o o 20 Mach

= Length{F-16C &D)........45.3 ft {15.03 m]
=Wing Spam........oceere.. 328 f2(10.00 ]
= Horizontal Tail 'pan....... 18.3 ft [5.58 m)
= HElg At e s innens 16,7 FU{5.09 M
= Track Width. e e veuesesneee 0.8 fE 2. 38 m}

F-160 Two-Place Frghter Trainer

75
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Standard Features.

The Basis of a Great Fighter

Forebody Strakes - The strakes increase
lift and directional control at higher angles
of attack.

9-g Structure - The structure allows
sustained 9-g maneuvering even when
carrying full internal fuel and air-to-air
missiles.

Fixed Inlet - A uniquely shaped fixed
inlet, with no moving parts, that provides smooth airflow to the engine at extreme
angles of attack.

M61 Gun - Thereliable U.S. standard 20mm gun fires 6000 rounds per minute and
carries 510 rounds.

Maneuvering L eading -Edge Flaps - Automatic flap control provides optimum
maneuvering in al conditions.

Air Refueling Receptacle - Air refueling capability with boom-type tanker.

Jet Fuel Starter - Self-start capability and assisted in-flight restart.

Single Vertical Tail - The F-16'stall vertical tail helps provide good directional
stability at high angles of attack.

Blended Wing Body - The F-16's unique cross section is aerodynamically and
volumetrically efficient.

8000-Hour ServiceLife- The airframeis designed for 8000 hours of operation
(more than 26 years of service at 25 flight hours/month) without a depot-level
inspection or

overhaul.

Fly-By-Wire Flight Control System - Electronic flight controls, combined with an
angle of attack/g limiter, allow edge-of-the-envel ope precise maneuvering without
worry of overstress or departure from controlled flight. The system also provides

good ride quality in turbulent conditions. With relaxed static stability, this full-
authority system gives the F-16 its famous maneuver responsiveness.

Stores Carriage Capability - The F-16 is capable of carrying up to 21,550 Ib of
weapons, ECM and sensor pods, and external fuel tanks on 11 store stations. With full

internal fuel, the F-16 carries over 14,000 Ib (F-16A) or over 15,500 Ib (F-16C) of
external stores at its maximum takeoff gross weight.

Survivability Features- Small size, small signature, high sustained speeds, high
agility, situation awareness features, countermeasures equipment, buried fuel lines,
fuel inerting, critical systems redundancy and shielding, and rugged 9-g structure with
alternate load paths make the F-16 difficult to detect, difficult to hit, and difficult to
stop. On all missions, the F-16 possesses a lethal self-defense against air threats with
its radar, gun and all-aspect air-to-air missiles.
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Multirole Versatility.

The F-16 Isthe World's Premier Multirole Fighter - It has the range, payload,
agility and systems required to reach, locate and destroy itstargets as well asthe
survivability and sortie rates to return to the battle again and again. Its lethal self-
defense capability precludes the need of dedicated escort fighters. The F-16 can be
configured with a mix of weapons to perform combination air-to-air/air-to-surface
patrol missions.

Air Defense/l nterceptor - The F-16 is the recognized champion of close-in aerial
combat and is becoming highly respected for its potent beyond-visual-range
capability. It is now operationa with both the AIM-7 Sparrow and AIM-120
AMRAAM radar missiles. Excellent performance, lethal weapons and avionics enable
the F-16 to establish an impenetrable barrier from either ground or airborne alert status.

Maritime Interdiction - The F-16 employs a variety of weapons, such as Penguin,
Harpoon and Maverick-G missiles, to attack ships from standoff ranges. Detection
and tracking are accomplished by FLIR pods or sea modes in the fire control radar.

Battlefield Air Support - The F-16 carries a variety of weapons to effectively
locate and attack a variety of tactical targets - from wide-area soft targets to mobile
armored vehicles closeto friendly forces. Its small size, agility and countermeasure
equipment allow it to survive the dense threat environment. High sortie rates, high
cruise speed and long loiter time ensure the F-16s quick response to dynamic needs.

Night Attack - Using aforward-looking infrared (FLIR) navigation pod plus night-
vision goggles, the F-16 pilot can navigate and attack targets at night using tactics
similar to those used in daylight.

Reconnaissance - The F-16 reconnaissance variant is under development and will
provide a day-only reconnai ssance capability while retaining multirole combat
capabilities. Future growth includes recording imagery on film or magnetic tape,
reviewing and editing the imagery in-flight, and data-linking imagery to selected
agenciesin near-real time. The F-16 has demonstrated compatibility with avariety of
international reconnaissance pods.

Precision Strike/Interdiction - The F-16 has the range, navigation systems and
weapons to reach, locate and destroy high-value point targets. Precision standoff
weapons include Electro-optical/infrared (E-O/IR) glide bombs and laser-guided
bombs (LGBS). The F-16 uses systems to track and designate targets for itself or for
other aircraft.

Defense Suppression - The F-16 employs HARM antiradiation missiles and cluster
bombs to neutralize or destroy air defense sites. A HARM targeting system pod
provides autonomous, reactive antiradar capability. The F-16's small radar signature,
speed and agility make it adifficult target for these air defense sites to counter.

Fast Forward Air Controller - The F-16 has been effectively utilized in thisrole.
It has the precision navigation, sensors, endurance, agility and survivability to locate
and mark targets for other aircraft, either close to friendless or deep behind enemy
lines, day or night.

Noncombat Roles - The USAF Thunderbirds and other air demonstration teams
selected the F-16 because of its outstanding performance and precision handling
gualities. It has been used as an advanced adversary aircraft by both the USAF and the
U.S. Navy to emulate the latest fighter threats. It is employed as a test support
aircraft to train USAF test pilots and to fly chase on aircraft undergoing flight tests. It
also serves as a primary test bed for generic systems, such as GPS, LANTIRN,
AMRAAM and ASPJ. And versions of the F-16 (F-16XL, AFTI/F-16, NF-16
VISTA) are used as test beds for advanced technologies and integration.
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Safety - Excellent and Constantly Improving .

The F-16 continues to be the safest single-engine multirole fighter in USAF history.
The USAF F-16 loss rate per 100,000 flight hours during 1990-1994 was 3.9.
Many inherent safety features are incorporated:

Cockpit
Situation awareness aids - head-up display, up-front controls, hands-on
controls, integrated display formats, bubble canopy, ground proximity warning.
Multiple communications and navigation systems
Integrated caution/warning system
ACESII gection seat

Reclined seat and positive-pressure breathing system forincreased g
tolerance

Engine
Proximate splitter
Jet fuel starter-assisted airstart
Backup engine control
Gun muzzle and nosewheel aft of engineinlet
Nacelle ventilation

Aircraft Systems
Extensive built-in self-test and fault reporting
Antiskid brakes
Emergency arresting hook
Optional drag chute
Flight control
Electrical power
Hydraulic power
Fuel transfer

Airframe
Rugged structure-able to fly home after extensive in-flight damage

Performance
Short takeoff distance
Automatic stall/departure prevention
Low landing speed

Mishap Investigation
Crash survivable flight data recorder helps prevent future mishaps.

For the Future

Hundreds of safety improvements have been made over the long program life of the
F-16. Even though the F-16 is very mature with more than 6 million flight hours,
continued improvements will reduce mishap rates even further.

"%
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Scoop

Inlet Geometry.Air entering them is Turbojet and turbofan engines are
incapable of efficient operation unlessthe air slowed to a speed of about Mach 0.4-
0.5. Thisisto keep the tip speed of the compressor blades below sonic speed relative
to theincoming air. Slowing down the incoming air is the primary purpose of an inlet
system.

The installed performance of ajet engine greatly depends upon the air-inlet system.
The type and geometry of theinlet and inlet duct will determine the pressure loss and
distortion of the air supplied to the engine, which will affect the installed thrust and
fuel consumption. Roughly speaking, a 1% reduction in inlet pressure recovery (total
pressure delivered to the engine divided by freestream total pressure) will reduce
thrust by about 1.3%.

Also, theinlet's external geometry including the cowl and boundary layer diverted
will greatly influence the aircraft drag. This drag due to propulsion is counted as a
reduction in the installed thrust.

There are four basic types of inlet as shown in the figure:
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NACA Scoop

! —NACA #

The NACA flush inlet was used by several early jet aircraft, but is rarely seen today
for aircraft propulsion systems due to its poor pressure recovery (i.e., large losses). At
the subsonic speeds for which the NACA inlet is suitable, a pitot inlet will have
virtually 100% pressure recovery Vs about 90% for a well-designed NACA inlet.

However, the NACA inlet tends to reduce aircraft wetted area and weight if the
engineisin the fuselage. The NACA inlet isregularly used for applications in which
pressure recovery is less, important, such as the intakes for cooling air or for turbine-
powered auxiliary power units. The BD-SJ, ajet version of the ED-5 home-built, used
the NACA inlet, probably to minimize the redesign effort.

The Figure and the Table provide dimensions for laying out a good NACA flush
inlet. Thisinlet will provide as high as 92% pressure recovery when operating at a
mass flow ratio of 0.5 (i.e., air mass flow through inlet is 0.5 times the mass flow
through the same cross-sectional areain the freestream).
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KS-153A
Zeiss KS-153A&
KS-153
KRb # NATO
TRb 60/24 8/24C (KA-105), KRb 6/24 (KA-106), KRB 8/24E (KA-107)
(KA-108)
KRb 8/24C& KRb 8/24E& KRb 6/24 &

TRb & FMC2 &
FMC& KS-153& 60/24

& # KRb 8/24C &

(¢ 80mm
KS-153 Trilens 80& KRb 8/24E
57mm KRb 6/24&
%
KS-153 Pentalens 57
610mm TRb 60/24 &
KS-153 A
) KRb 8/24C (00
RF-& ) KRb 6/24 (0

RF-4E MRCA Tornado& 104G

XA-107A &  2KRb 8/24E Lockheed California
"% AuroraAeria Surveillance System?2 CP-140&

MRCA & TRb 60/24& Panavia )
TRb 60/24 & *%Tornado
! AM-X
Telelens 610mmé& KS-153 Trilens 80& (
610mm- % & " RF-4C
Zeiss Zhicago Aerial Industries2CAl (
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&0
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(‘2 * #  Jornado2
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Zeiss '0
%00
KS-153
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ED-ACM
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ED-ACM-Electrically Driven Air Cycle Machine
MCPA-Motor Controller & Power Amplifier
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HH#

*Motor controller & power amplifier)

Brussels DC
&
MCPA&
HX
BIT&
Hall Effect &
EMI
MIL-STD-704A MCPA &
115/200 VAC & AC2
MIL-STD-704A & 400 Hz &
45kW &
MIL-STD-704A 28VDC & PC2
15 Watt &
TAT ECD No. SPC 4902002 & MCPA 3nterface2
& &
3 2
MCPA&
AC
DC
DC

PWM inverter power stage

PWM
Hall effects
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%
(
# ',0 POD&
POD& ((
3 UGSXPOD &
6 0)* 0(%
305 & 2 00)* 0
LUGS &
LUG LUG
\ /
y[i o
. X
LUGS& 76 mm
POD & )
"00
FSDU, RIU, VACUUM PUMP,
2 CONTROLLER
3
DEFOG FAN
3 2
2 &
& 3
POD -
POD&
2 0) &
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& 1
POD
1
1
# (0
#'&
POD&
!
CG
Item [Description Weight |Weight CG Position [Moment
No. (kg) Status (m) (kg*m)
1 pod env., 1.6 mm thick | 35.5 |Estimated 0.4610 16.36550
2 Frames 40.0 |Estimated 0.8000 32.00000
3 fwd camera 28.4 1.7360 49.30240
4 Defog fan 0.2 |Estimated 1.7500 0.35000
5 FDSU 25 |Estimated 1.3135 3.28375
6 RIU 2.0 |Estimated 1.3135 2.62700
7 Vacuum pump 25 |Estimated 1.3135 3.28375
8 Controller 2.0 |Estimated 1.3135 2.62700
9 center camera 59.0 0.8035 47.40650
10 defog fan 0.2 |Estimated 1.0600 0.21200
11 Temp. Cond. System 29.0 0.3360 9.74400
12 electrical wires 3.0 |Estimated 0.8000 2.40000
13 fwd window frame 15 |Estimated 2.0360 3.05400
14 fwd window adapter 1.0 |Estimated 2.0360 2.03600
15 fwd camerafittings 25 |Estimated 2.0360 5.09000
15 center window frame 15 |Estimated 0.8035 1.20525
16 center window adapter 1.0 |Estimated 0.8035 0.80350
17 center camera brackets 1.0 |Estimated 0.8035 0.80350
212.8 182.59415
Overall CG | 0.85805522
MIL.STD LUGS & " #
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POD&
, %
Ite |Description Weight |Weight |CG Position |Moment
No. (kg) Status (m) (kg*m)
1 pod env., 1.6 mm thick 35.5 estimated [0.4610 16.36550
2 |framel 4.6 -0.6120 -2.81520
3 |frame?2 5.8 0.2150 1.24055
4 |frame3 5.8 0.6500 3.77000
5 |frame4 5.8 1.3450 7.80100
6 |frameb 5.8 1.7589 10.20162
7 |frame6 1.8 estimated |1.9658 3.45976
8 |frame7 0.9 estimated [2.1210 1.86386
9  |fwd cameraoblique frame |2.9 1.8350 5.32150
10 |upper beam 6.0 0.8150 4.89000
11 |[longerons 10.0 estimated [0.7070 7.06970
12 |fwd camera 28.4 1.7360 49.30240
13 defog fan 0.2 estimated |1.7500 0.35000
14 FDSU 2.5 estimated |1.3500 3.37500
15 RIU 2.0 estimated |1.4850 2.97000
16 vacuum pump 2.5 estimated [1.4890 3.72250
17 controller 2.0 estimated [1.3210 2.64200
18 |center camera 59.0 1.0100 59.59000
19 defog fan 0.2 estimated |1.0600 0.21200
20 |Temp. Cond. System 25.0 -0.3500 -8.75000
21 |ECStubes 3.0 0.7430 2.22900
22 |electrical wires 3.0 estimated [0.8000 2.40000
23 |fwd window 15 estimated |1.8350 2.75250
24 |fwd window adaptor 1.0 estimated |1.8350 1.83500
25 |fwd camerafittings 2.5 estimated [1.8350 458750
26 |center window 15 estimated {1.0100 1.51500
27 |center window adaptor 1.0 estimated [1.0100 1.01000
28 |center camera brackets 1.0 estimated [1.0100 1.01000
29 |misc. 22.1 estimated |0.8000 0.80000
243.2 189.92118
[Overall cG [0.78089772
LUGS & # %o

& MIL.STD.
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$
Peak angular Peak Angle inear Aircraft Dynami [Condition
accelerations Rates Accelerations Angles C
[rad/sec [rad/sec] [g' [deq] Pressu
2] s] e
z Y X 7 Y IX Az Ay A X Sides| [Atta | [psf]
Ip ck
0 0.5 0.25 7 1 15 0 5 2500 1. Pullout
0 0.5 0.5 8.5 1 15 0 13 1000 P. Pullout
0 0.5 0.5 10 1 15 0 25 500 3. Pullout
2 3 11 5 7 0.5 15 2 6 2500 ¢ Rolling-
Pullout
1 1 13 4.5 6.5 ]0.25 15 1 3 1000 5. Rolling-
Pullout
1 1 17 4.5 6 0.25 15 1 2 500 6. Rolling-
Pullout
4 6 0 2 1 -4 0 0 7. Barrier
engagement
land)
2 4 0 4 1 15 0 0 150 B. Max sink
Rate
landing
1 0.5 13 6 1 15 1 3 2500 D. Bank to
pank
roll
1. 0 1 1 15 15 10 2 400 10. Rudder
5 kick
release
0 -1 1 15 0 -2 2500 11. Pushover
0 -3 1 15 0 -4 1800 12. Pushover
0.5 -6 1 15 0 -6 100 13. Pushover
5 1.5 3.5 4.2 0 0 14.Spins  a
5
5 1 -3.5 - 0 0 b
25
5 15 -35 4.2 0 0 c
5
5 1 3.5 - 0 0 d
2.5
1 *00 1
. q=55125 [Nt/m?]
0), & 3 2 ', 000[ft] & M1.6 &
1
D 3 V2SCd qSCd 62016 Nt]
. J0%&Nt] & ', [N & X
Z&Y
[

Daniel P. Raymer "Aircraft Design: A Conseptual Approach”
Hoerner S.F. "Fluid Dynamic Drag"

“Jane’s World Aircraft"

MIL-A-8591H "Carriage Design Limit Loads, General Case"
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AIRPLANE DESIGN, PART VIII: AIRPLANE )
LOST ESTIMATION, BY DR. JAN ROSKAM

R&D
'ZCRDTE

CRDTE C:AED,R&D C:DST,R&D CFT,R&D CFTO,R&D C:TF,R&D C:FIN,R&D

CAED,R & D (
Chepren  (MHRugp e [HRI)(Rre o [$])
MHR >

MHR ;g5 ren 0.0396(W) oot (Ve )1'526 (Neore )0'183 (Foier )(Fean)
W & > POD

wow, W
pod weight 243.2[kg]
air conditioning unit  25kg]
cameras 87.4[kg]
cameras sup port units and defogs 9.4[kg]
cameras accessories (fittings etc') 8.9kg]
tubes and wiring 6[kg]
misc  10%of theweight 21.9[kg]
84.9 kg]* 2.205[Ib/kg] 187[Ib]
POD& > Vax
Vs 1.3Mach 1.3[Mach]* 340[m/s] 442[m/s|*1.94 857.9kts]
PODS& > N RDTE

S22

Neore 2
> Foiee
%
Forr 1
0 >Fenp
%
Foo 0.9
MHR 5 rep 79887
Reeo  50[$] > Rrep

Capren 37943579

>CpsT R&D
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CDSI', R& D 0008325(W) oer (\/MAX )1.890 (N RDTE ) o (CEF )( I:DIFF )

CEF 05 1
CEF 0.1

Cosrrep 39561811[$]

* ) POD >C

FT,R&D
Cerrep Careo Cuavpen € MAT R&D CrooLren  Cocrep
maintenance & fault detection >Caren
Cprao 15,000(8]
>Can red
Cuavren  (MHRy ren ) (Ry rep)
>MHRy v ren
MHR v rep  28.984(W) " Vs ) P (Niore ) (Foiee ) 78308
Rumreo 4009 >Ry rep
Cumpen 3132326[9]
>Cyar reD
Cuarrep  37-632(Fy,y YW)** (Vyyax )2 (N gz ) (CEF)
% & 1 > Fyar
Fyar 1
Cuarrep  1620354[9]
>CrooL reD
Crooiren  (MHRioo rep)(Rr ren)
>MHR; o0, ren
MHR; 00 rep  4.0127(W) P Vuaax )% (Nigpre ) (N R,R&D )" (Fouee )
Nrreo 0-25 >Ngrep

>R; rep
R rep 3009
CrooLran  2931364[3]
CQC,R& o 0.13(Cyay R&D ) 4072029] > CQC,R& D

CFT,R& o 8106240[3]

CeTOR&D
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CFTO,R&D 0001244(\/\/)1160 (\/MAX )1.371( N RDTE N ST )1.281 (CEF )(FDIFF )(FOBS)
% PODS& >Ng
3 2
Ng 1
! CH # > Fos
I:OBS 1
Crroneo  56444[8]
2 test facilities >CTF R&D
CTF,R&D (FTF,R&D)(CRDTE)
FTF,R&D O CTF,R&D O
>CEINR&D
CFIN,R&D (FFIN,R&D)(CRDTE)
O &)% > FFIN,R&D
FFlN,R&D 02
C:FIN,R&D 3103771[$]
( 3
Coore  18622622[$]
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1 Neroo
> N RDTE
> N "
N PROG N RDTE N M 2 10 12
CACQ CMAN CPRO
> CMAN
>Corro
& Caco
CRDTE >
Pr | ce per unlt C:MAN CPRO C:RDTE
N ACQ
( >CMAN
CMAN CAED,M CAP,M CFTO,M CFIN,M
1 CAED, M
specs. &
Specs
CAED,M (MHRAED,PROG)(RENG,PROG) (MHRAED,R&D)(RR&D)
> I\/IHRAED,F’ROG

MH RAED,PROG 0.0396(W) e (Vmax )1'526 (N PROG )0'183 ( Foire ) FCAD ) 105335

> RENG,PROG

RENG, PROG 5q$]

Cuon 5266716[$]
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0
0 $ %
Specs
& &
#oo# %
CAED,M q$]
1CAP,|\/|

C:AP,M CA,M CMAN M CMAT,M CTOOL,M CQC,M
maintenance & fault detection >Cam
C.v 150009$]* 10units 150000 %]
> C:MAN M
C:MAN,M (MHRMAN,PROG)(RM,PROG) (MHRMAN,R&D)(RM,R&D)
>MHRy v proc
MH RMAN ,PROG 28.984(W) o (VMAx )0'543 (N PROG )0'524 (FDIFF ) 200243

>Ry, proc
Rumvproc  Ruavpen 403
Cyaw 8009736 3132326 4877410[9]
0
>Carm

C:MAT,M CMAT,PROG C:MAT,R&D

Cuarpros  37-832(Fyur )W) (Vyyai ) 2% (Nproe )™ (CEF) - 6697393[$]
Cya 6697393 1620354 5077039[$]

>Croom
Crooom  (MHRoo proc )(Rr proc)  (MHRo6 ren )(Rr ren)
>MHRo0 v
MHR 0 proc~ 4:0127(W) ot Vuax )0'899 (Nproc )0'178 (N )0'066 (Foiee) 136904
>Ng
Ngy 0.33
>R
Ry 3008]
Crooom 4107131 2931364 1175767[$]
>Cocu
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CFIN,M (FFIN,M )(CMAN)
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COPS CMAINPER CSPARES CMI$.
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N RES N LOS 0 N SERV 10

$ —
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Ny 20YR]
0o $ , 080
UANNFLT SqHR]
POD& N
(0
(&
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MHR., 20.5HR]

Ruan  30[3]
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Cue 3680[9]

Cops  9843680[3]

cvems  12% 350000[$]  4200000[$]

C
Crwpeaveras  12* 700000$] 84000079

Capronr  12* 40000[$] 480000[$]

C

Conitioning

12*100000$] 1200000 %]

Cu 123/kg]* 82kg] 984[9]

Cumoons  12* 2% 10000[$]  240000[$]

CTUBES 12* 3q$/ m] * Z[m]

Curne  12* 3m]* 250[$/m] 9000[$]

&
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720$]
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