
UHC  SR-71 Overview                                                 

b                 Jan 05    

UHC SR-71 Overview

Buz Carpenter

UHC Docent



-Background

- Development

- Operations

- Vignettes

- Questions



Background
DEFINITIONS:  Spying & Reconnaissance

HISTORY

-Humint

-Technology

-- Hot air Balloons

--- Civil War

--Aircraft

--- WWI - Caudron G4, & Spad XVI

--- WWII ïSpitfire, P-38(F-5 recon Variant)                          

--- High altitude recon challenges ïcold & moisture



COLD WAR - Soviet Union ïClosed Society

- Modified current aircraft ïlimited Success

- Kelly Johnson ïSkunk Works

-- P-38, P-80, F-104, U-2, & finally SR-71

--- U-2 ïFirst a/c designed & built for Reconnaissance

--- Over Flight and Political consequences - Pres Eisenhower

-SURVIVABILTY STUDY 1957 ïCIA Led

-- U-2 at Risk ïRADAR & SAM DEVELOPMENT

-- SPACE PROGRAMS - yet to deliver Corona Program

-- TO SURVIVE ïneed Speed, Altitude and Reduced Radar 

Signature ïNEW MANNED AIRCRAFT NEEDED



Kelly Johnson ïMaster of the Lockheed Skunk Works



Famous Lockheed Skunk Works Logo

-Logo Started in 

WW II

-Kelly Johnsonôs 

development of P-80 

Jet Fighter in Top 

Secrecy ïPartition 

off part of Lockheed 

plant

-Fighter production 

was 37/day -

- Based on Lil Abner 

character 

- 972 last years was 

as a test asset at the 

Skunk  Works at 

Palmdale, Calif



SR-71 ïPush Technology
-Goal: Mach 3+, above 80,000ft,  & Low RCS

- Achieved 3.3Mach+, 85,000 ft,  2200 mph, 1 Sq 

Meter Radar Cross Section(RCS) return

-Kelly Johnson considered this his greatest Challenge 

and  Achievement 

- A-11 Archangel - Leads to 2 fielded programs

-- A-12 Ox Cart ïCIA Led

--- Single seat- primarily Imagery 

--- 13 built ï5 lost

--- Was lighter & Flew Higher than SR-71

-- SR-71 Senior Crown - USAF

--- 2 Crew members & Multi-Intelligence

--- 32 built/12 lost

--- Unsurpassed technology

--- National policy ïWho will do over flights?



SR- 71 Aircraft Characteristics

-Last major U.S. Aircraft designed with Slide rule

-Americaôs first stealthy Aircraft

-Tremendous heat environment drives whole new 

technologies

-- Titanium 93% of A/C ïRussian sponge source

-- Special Fuel ïJP-7

-- Fleet of dedicated tankers - KC-135Qs plus on call     

KC-10s

-- Liquid Nitrogen Dewars for inerting fuel tanks

-- Special Hydraulic fluids ïnormal system 3200 psi

-- Fuel used as Hydraulic for Engine Nozzle control  



SR-71 Surface Temperature Profile

-Ave Temp  

around 600F

-Surface Temp 

Range 400-

1200F

- Pilotôs Pie 

Windows 620F

-A/C Growth    

L  3-4 Inches     

W  1-2 Inches

- Graphite 

composites used 

on Edges to 

defeat Radars



Heat Environment During Cruise

-Blue Black paint ïradiate heat away from aircraft 

surface and reduces surface temperature by up to 50F 

degrees at 3.2 Mach, Provides some Visual  

Protection against a black sky, & Minute Ferrite 

Particles in paint help Defuse Radar Energy

-Glass ïQuartz laminated glass 2.0 inches thick

-Oil a solid at 32 degrees ïPreheat engines to 70F 

before start

-Fuel used as Coolant thru Heat Exchangers for 

aircrew, sensors, oil & hydraulics systems

-Special Electrical wire to withstand the heat
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Aerodynamic Characteristics
Double Delta 

Wing Design

Forward Lifting 

Body- 35% lift @ 

3.2 Mach

Fly higher 

Altitude and 

make Steeper 

turns ï45 deg

Cruise with nose 

up to create 

lifting body effect 

ïEngines Level

Sonic Boom -

Sound of 

Freedom

Elevons Mixer 

Assembly ïblend 

pitch & roll 

inputs to back 

surfaces



SR-71 Mission Recorder System Data

-Records over 650+ 

Specific Flight & 

Sensor activities

-On when power is 

on aircraft

-Data points 

recorded at set 

intervals depending 

on system needs

-Voice recording 

part of system

- Key factor in 

achieving almost 

95% maintenance 

operational mission 

success



- Largest Titanium Forging 

on aircraft

Landing Gear & Tires

- Tires BF Goodrich 22 ply

-Aluminum Silver coating 

to reduce thermal stress

- Pressure 425 PSI filled

With N2

- Good for about 15 

landings

- One of the most sensitive 

operational parts of 

aircraft

- Three aircraft lost due to 

tire failures.  1 Max Brake 

Test ï950 & Max Weight 

Takeoff - 954 at  Edwards 

AFB & 977 at Beale AFB.   

A fourth aircraft, 978, was 

lost on landing at Kadena 

AB, Japan and tire failure 

was a large contributor



Wheel Basket protector in Landing Gear Well

-Enclosed Main Wheel 

protector                             

-- Protects aircraft 

from possible tire 

explosion inside 

landing gear well as 

this area had major 

hydraulic lines routed 

through it

-- Reduces heat stress 

on main tires by 

insulating them from 

hot exterior 

temperatures ïcritical 

consideration for 

operating this aircraft



Lockheed Skunk Works SR-71 production line 



SR-71 Stability Issues ïPitch & Yaw Divergent

-A/C shows  

divergent 

stability in 

Pitch & Yaw 

axis 

-Pitot Static 

Tube Ys to 

provide 

Airspeed  from 

center shaft & 

Constant Pitch 

& Yaw inputs 

for Stability 

Augmentation 

System from 

side shaft



Steam Cockpit with mostly round dials & Analog displays

-Typical late 50s 

cockpit ïSteam 

Round Dials

--Map projector in 

lower middle- great 

innovation- not in 

A-12 cockpit

- Triple display 

Indicator had 

Mach, Altitude and 

Knots Equivalent 

Airspeed(KEAS)

-Could manually 

adjust Engine 

Temp

- Laser Peripheral 

Vision Display


