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Section 7C of the SAE Technical Board rules provides thats "All technical reports, includfng 
standards approved and practices reconansnded are advisory only. Their use by anyone eng~ged in 
industry or trads is entirely voluntary. There is no:agreement to adhere to any SAF 
standard or reco~mnended practice, ~nd no commitmerit to conforin'to ~or be guided by ar~y tech- 
nical report. In formulating 'and a}5proving technical reports, the Board aad its Corranittees 
will not investigate or consider patents which may apply to the subject matter. Proapective '~`. 
users of the report are responsible for protecting themselvea against liability for 
infrin~;ement o£ patents." 
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DESIItED C~IARACTII3ISTICS FOR HELICOPTER 

YJHEELS, TIRES AND BRAKES 

I B~tAHES 

Stopping the helicopter in forward run on the ground nad steering arxd 
taxiing are generally considered as flxnctions of the Plight controls 
rather thsn the wheel brakes and, therefore, rnte of deceleration, 
dissipntion of heat and life eapectancy are not generally considered 
in specifying the characteristios of heli~opter wheel brakea. Homvever, 
in the event that Qn aircraft is to be uaed for training purposes, 
particularly in the technique oP power-off landings, individually 
operated wheel brakes would be a definite advantage for stesring and 
stopping the aircraft. These brakes aould then be similar ia tlinction 
to those used in coriveutional aircraft. .Power-off landings in helicopter 
should not require more than 100 feet of roll with ground contact at 
40 miles per hour. IInder normal conditions it should be. assumed that 
approximately 10 power-off emergency lsndings would be encountered during 
life of a helicopter. The brake shall be designed to absorb 75f of energy 
requirement to stop a helicopter of 40 miles per hour ground contact spaed 
in 100 feet. 	 -• 

(e) For Steering and Decelerating the Heliaopter.- It is, therefore 
~ recoamiended that consideration be given'to the inetallation of 

wheel brakes an~ wheel brake controls of the same type and for 
the seme functions as is the case for coixventio nal aircraPt. 

(b) For Parking the Heliaopter.- Parking brakes ahould~be designed to 
hold a helfcopter on ground sloping at least 15 degrees; for 
operation on shipboard, it might be necessary to design to w 
20-degree slope. Designing to a 15-degree slope ivill provide 
braking force adequate to hold i~e helicopter sati$faatorily 
against a wind. High winds or rolling decks, of courae, xould 
require mooring. This specification would seem to be adequate 
also to counteract any unbalanced torque that might rewct on the 
wheels when clutching-in to start the rotor. Operetion of the 
brakes shbuld be from the cockpit, and it is not'~lt that a 
locking pin in the wheel would be adequate. A eingle control, 
operated by hand or foot, should be entirsly satisfactory. 
Braking can be accomplished either with an eaternal shoe, or any 
other standard aircraft wheel brake system operated either mechan- 
ically, or hydraulically. Installation of the braking mechanism 
may require operation through a swivel axis, as in the case of 
swiveling wheels. 
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To hol3 a helicopter on a 15-degree slope will require a force of 
G Sin 15, or .259G, or .13G  per wheel. It is believed that the 
brake systems now used for conventional airplanes can be modified 
for helicopters by reducing the brake energy capacity to the extent 
indicated above. "1'he structural strength of the brake need never 
exceed the drag strength of the landing ge~r with acceptable factor 
of saf ety. 

II YVHEEL3 

The manufacturera of conveirtional airplane wheels have indicatec3 that the 
preser~t production wheels of magnesium should be satiafaatory as the 
ligh.test weight deaign for a given load for either airplane or helicopter. 
It ie not believed that wheel bearings can be eliminated. Tha fatigue roll 
re.quirements for helicopter wheels will not be as severe . as  for fixed wing 
aircraft wheels . 	 --- ----" - ~ -' 

III T IItES 

Special helicopter tirea of various types have been fabricated by the tire 
manufacturers. Vffeight has been saved by reducing tread and side wall 
rubber and considerable progr~ss has been aiade in developing a good degree 
oP internal damping in the tire. The Tire and Rim Association has 
reco~nized the different operating conditions of h~.l,icopter tireB and has 
rated the maximum load capacities at 1.5 times the rating for couventional 
airplane installations. This results in much smaller and lighter tires 
for a given static load on helicopters. It should be recognized thst the 	'~ -' 
wheel and tire aize may be determi.ned by the rolling radius required and 
flotation of the tirae in sof't earth, sand; mud, etc., where the wheel and 
tire selected solely by static load would be too small to meat these 
additional requirements. 
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