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AIRCRAFT TAIL BUMPERS

1. PURPOSE: The intent of this Aeronautical Information Report (AIR) is to
document the design approaches used for tail bumpers in contemporary
airplanes and helicopters.

2. SCOPE: This document covers the field of civilian, commercial and military
airplanes and helicopters. This summary of tail bumper design approaches may
be used by design personnel as a reference and guide for future airplanes and
helicopters that require tail bumpers. Those described herein will consist
of simple rub strips, structural loops with a wear surface for runway
contact, retractable installations with replaceable shock absorbers and wear
surfaces and complicated retractable tail landing gears with shock strut,
wheels and tires. The information will be presented as a general description
of the installation, its components and their functions.

3. REASONS FOR TAIL BUMPER: The reasons tail bumpers are required on certain
current aircraft are listed below:

a. Inadequate tail clearance in landing attitude.
b. Prevent back tip over rotation during ground handling.
c. Over rotation on take-off.
d. Tip back during deck handling on aircraft carrier.
e. For tail protection, tie down and jack point.
f. For protection against hard flared landings.
g. To protect tail rotor from hitting objects.

Some air vehicle designers make special effort to eliminate the need for a
tail bumper, in order to reduce maintenance and service problems.

In all cases critical aircraft performance characteristics and dynamic
analysis of the motion of the aircraft under all moving conditions will
decide the need for a tail bumper. This analysis will also determine the
frequency of pos~ible tail contacts, providing information necessary to
determine the type of tail bumper required for a specific new airplane.

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled.
SAE invites your written comments and suggestions.

Copyright 1984 Society of Automotive Engineers, Inc.
Allrights reserved.

Printed in U.S.A.
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4. GENERAL DESCRIPTIONS: Following is a brief description of tail bumpers on
current aircraft.

4.1 Cessna Twins and Single Engined Airplanes: Structural loop extending below
the tail of the aircraft.

Figure 1

Figure 1 shows the loop contact surface and support structure that can be
sacrificially failed in ground contact. The loop and support structure is
readily replaceable.

4.2 Piper Twins and Single Engined Airplanes: Similar loop contact tail bumpers
are used.

4.3 Bell Helicopter Model 212: Helicopter tail bumpers are generally fixed
structure type, supported in the tail boom to protect the tail rotor from
contacting the ground or landing deck. The tail bumper ground contact point
is a hardened (Stellite) wear surface. Figure 2 represents the fixed tail
skid in the Bell Model 212 helicopter. It is constructed of swaged steel
tUbing installed as a simply supported beam. The hardened contact surface
is welded to the swaged tube.SAENORM.C
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Figure 2
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4.4 Boeing Vertol YUH-6lA Helicopter:
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Figure

Figure 3 depicts a fixed tail bumper with aft trailing arm/skid with pin
jointed shock absorber. The shock absorber was solid media (silicone rubber
compound) liquid spring. This type of shock absorber unit needs no
servicing. This tail bumper was a partial emergency device. The unit was
qualified for 50 landings at 18 ft/sec descent. Its service life is far
greater at lower contact velocities.
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4.5 Boeing 727-200 Series Aircraft:

HYDlAULIC ACnJATOR

Figure 4
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====r:FU~ECONTOU'
~-- ENERGY AISORBER

Figure 4 shows the general geome~ry and components of the retractable tail
bumper on the 727-200 series aircraft. The tail bumper consists of a drag
link, a yoke assembly, an energy absorber, and a hydraulic actuator.

The tail bumper is held in the down and locked position by a cam follower
forced against a cam by an overcenter linkage of the yoke assembly. The
tail bumper is held in the retracted and locked position by an internal
locking mechanism incorporated in the hydraulic actuator.

The energy absorber consists of a telescoping inner and outer cylinder
assembly with a crushable honeycomb cartridge in the lower half and a ring
spring assembly in the upper half. When the drag link contacts the runway,
the shock tends to move the drag link aft and up to compress the cylinder
assembly. The lower or inner cylinder telescopes within the outer cylinder
and compresses the energy absorber cartridge and the spring assembly. The
ring spring assembly provides the capability to repeatedly protect the
airplane without excessive replacement of the energy absorber cartridge.
The ring spring assembly absorbs the initial shock and will resist
compression up to approximately 30,000 pounds and 2-1/2 inches b~fore

bottoming out. When the ring spring assembly has been bottomed and the
energy absorber cartridge has been crushed one inch, the indicator chip will
shear off indicating that the cartridge should be replaced.
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4.6 Lockheed L-10II-I, -IS" Tail Bumper: Figure S shows the L-IOII tail bumper
which is located in the fuselage underneath the horizontal tail.

Energy absorption is provided by a modified oleo-pneumatic shock strut
capable of retracting to the fully compressed position. The shock strut is
cantilever supported in the aft fuselage structure. The shock strut
contains a regulator valve to meter flow of hydraulic fluid during
compression. The shock strut and retract actuator are concentric within the
body of the strut. It is retracted by hydraulic pressure forcing the piston
into the cylinder against an initial air charge which is used for bumper
ext~nsion. The actuation is integrated and slaved with the landing gear
control lever. Retracted and extended positions are indicated by proximity
sensors. It is held in the retracted position by locked hydraulic fluid
controlled by an uplock/unlock valve. The shoe is readily replaceable and
the shock strut piston has a fuse to indicate if it has been overloaded and
requires replacement.
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4It~ 4.7 A-300 Airbus: The tail _bumper is covered by a plastic fairing and is not
retractable. It is composed basically of a metal tail skid shoe, which is
attached to a shock strut, mounted on an arm and the rear fuselage structure.

The cylinder of the shock strut consists of a light alloy honeycomb
structure which is compressed when the skid shoe touches the runway, thus
absorbing the shock. Figure 6 shows a side view of the general arrangement
of the A-30n tail bumper.

. aircraft.
--;*l

structure

'articulated

Figure 6

tail· skid
shoe

shock strut

4.8 The Concorde: The Concorde tail bumper resembles a small dual wheeled tail
landing gear. The tail gear is designed to protect the engine nacelle rear
section and the rear fuselage during take-off or landing with the aircraft
in the nose high attitude. Actuation is accomplished with a separate
hydraulic actuator which is slaved to the landing gear control lever.
Energy absorption is accomplished with a conventional nitrogen pressurized
oleo-pneumatic shock absorber containing a metering pin. Instead of a skid
surface the tail gear is fitted with two pneumatic tires. This tail gear
arrangement was necessary because of critical performance characteristics
causing frequent tail gear runway contacts. Figure 7 depicts a general
arrangement of the Concorde tail landing gear.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ai
r18

00

https://saenorm.com/api/?name=2b87aa73c5ca95b59ce68f7715ca6db1


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                          

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAE AIR*1800 84 II 8357340 0006208 5 II

- 8 -

...-l'r-+----SHOCK ABS~BER

.........-- I.CTUAlING CYLINDER

BRACE YOKE __~~~lIii=~

UNIVERSAL JOINT ---'Jl

SPRING ROD------:~~~~Ej!£ii!l-1-.~

ROCKER BEAM--~~~W

ROLLER

4.9 Douglas DC-9 Series Aircraft: This tail bumper and compression indicator
assembly, shown in Figure 8, is mounted on the lower aft fuselage and is
us~d to prevent or limit structural damage due to tail strike from early
rotation or abnormal operations. The bumper extends beyond the skin and is
linked to a shock strut that will absorb impact forces. The bumper ground
contact surface is covered by a skid that will normally show evidence of

ground contact.
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