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Administration 

Subject: HAZAROO OF :ID'rn.TIN3 ProPELlER 	 Date: 3/3/83 AC No: 91-42D 
Initiated by: AWS-340 Change:AND HELICOPTER ID'IDR BIADES 

.I. 	 1. PURPOSE. This advisory circular up1ates statistical infonnation on 
pror:eller- arrl rotor-to-r:erson accidents arrl offers suggestions to reduce the 
frequency of thJse accidents. 

2. CANCELlATION. AC 91-42C, Hazaros of Rotatirg Pror:eller arrl Helicopter 
Rotor Blades, dated May 22, 1981, is canceled. 

3. BACKGROUND. A review of National Ttanstx>rtation Safety Ba:nu retx>rts of 
pror:eller- arrl rotor-to-r:erson accidents for the years 1979, 1980, arrl 1981, 
stowed a total of 54. Of thJse accidents, two were the result of helicopter 
rotors which caused two serious injuries. The 52 pror:eller accidents caused 9 
fatalities arrl 45 serious injuries. In two of the pror:eller accidents, two 
r:ersons received serious injuries. Pror:eller- arrl rotor-to-r:erson accidents 
are a small r:ercentage of the total aircraft accidents. With pror:er education 
arrl discipline, trose accidents rould 1::e reduced to zero. The followirg chart 
summarizes the events leading to the various accidents. 

EVENl'S LEADING 'ID 'IHE ACCIDEm' FATALITIES SERIOUS INJURIES 
Passengers deplaning aircraft 
with operatiOJ e!!Jine(s) 2 16 
Passengers enplamng aircraft 
with operatiOJ engine(s) 1 3 
Harrlcranking of propellers 
by pilot 1 9 
Harrlcranki ng of propeller
b:t passengers 0 2 
Pilot 11.0rking on aircraft 
with engine(s) oe;rati~ 0 2 
Passengers assist1.ng pilot 
taxiing and parking 2 1 
Bystarrlers in vicinity of 
operatiOJ aircraft 2 7 
Ground personnel work1.ng near 
aircraft with operating engine(s) 1 2 
Propeller blade 
separation 0 0 
Ground personnel working near 
helicopters with rotor in notion 0 2 
Harrlcranking of propellers
b:l grourrl crew 0 2 
P1.lot exiting aircraft with 
efl?jine OP.=rati!:!l 	 0 1 
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4. GENERAL. It is tarticularly tragic that propeller- am rotor-to-pet:Son 
accidents, along with ainnen, have included bystamet:S, p:iSSen:Jet:S, am 
children among the injured fet:Sons. Propeller- am rotor-to-pet:Son accidents 
differ from other aircraft accidents in that they usually result in fatal or 
serious injury. This is due to the fact that a propeller or rotor rotatin:J 
umer fX)Wer, even at slow idlirg sr:eed, has sufficient force to inflict 
serious lnJury. It sl:nuld te remembered that a rotatin:J pror:eller or rotor 
is extremely dargerous am sl:nuld te treated with all due caution. 

5. CONSPICUITY. The pror:eller or rotor is difficult to see when in opera­
tion, am the ronprofessional public is often rot aware of its darger. Even 
personnel familiar with the darger of a turnirg pror:eller or rotor are 
likely to forget it. 

a. Some manufacturet:S of propeller am rotor blades use taint schemes 
to increase the oonspicuity of the blades. OWnet:S sl:nuld give strorg 
consideration to maintainirg the oonspicuity taint scheme of the origiral 
manufacturer. 

b. In the event that the taint scheme does rot lem itself to 
conspicuity, the ooner sl:nuld consider havirg the blade repainted. A 
customized p3int scheme sl:nuld not te used until an evaluation is made by a 
person qualified to detennine that it will not interfere with the pilot's 
visibility, promote vertigo, or create an unbalanced blade condition. 

c. In August of 1978, the FAA issued Report No. FAA-AM-78-29, 
Conspicuity Assessment of Selected Propeller am Tail Rotor Paint Schemes. 
The re}X)rt summarizes the evaluation of three p3int schemes for airplane 
propellers am two for helicopter tail rotor blades. The document is 
available to the public through the National Technical Infonnation Service, 
Sprirgfield, Virginia 22161. 

6. NJNFLIGfrr CREW PERSONNEL. Persons directly involved with enplanin:J or 
deplaniJ:"B tassergers am aircraft servicirg sl:nuld te irstructoo as to their 
sr:ecific duties through pror:er trainirg, with emphasis placed on the darget:S 
of rotatirg pror:ellers am rotors. Ramp atterilants am rassen:Jer-hamlirg 
personnel sl:nuld te made aware of the pror:er procedures am metl:nds of 
directiJ:"B tassergers to am fran tarked aircraft. The followirg safety 
measures sl:nuld te oonsidered to help prevent accidents on airport ramp 
areas: 

a. When the p::>ssibility of tassergers wamerirg on the ramp exists, 
physical barriers sl:nuld te provided such as ror:e stanchions fran the 
aircraft to the tenninal doors. 

b. Airport management r:ersonnel sl:nuld te on the alert to keep 
unauthorized persons fran millirg around on ramps amorg tarked aircraft. 
When spectators are I:Ennittoo to view am IIDve amol"B aircraft p3rked on a 
ramp, the airport management I:Ersonnel sl:nuld caution toose I:Et:SOns to stay 
clear of all proi:Ellers and rot touch or IIDVe them. 
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c. Helicopter larrlirg arrl ramp areas srou1d be marked arrl pr011ided 
with safety barriers to restrict acress by unautrorized ~rsom. 

d. Tail rotor darger areas srou1d be clearly marked on ramp areas. 
Helicopters srould be r:arked with tail rotors within the marked area. 

7. AIRCRAFT SERVICE PERSONNEL. Persons directly imolved with aircraft 
serv1ce are rrost vulnerable to injuries by propellers or rotors. WOrkirg 
arourrl aircraft places than in the rrost likely tnsition for tnssible 
propeller or rotor accidents. Aircraft service ~rsonnel shJu1d develop 
the nollowirg safety habits: 

a. Treat all pro~llers as trough the ignition switches are "on." 

b. Crock airplane wheels refore 'V.Urkirg arourrl aircraft. 

c. Use wheel chocks arrl r:arkirg brakes refore startirg ellJines or 
harrlcrankirg ergines. HarrlcrankillJ a starter-equip~d ellJine with a low 
battery or defective starter, altoough convenient, can extnse ~rsonnel to a 
p::>ssible accident. For safety reasons, the replacement of the faulty 
starter arrl the use of a grourrl tnwer sourre stou1d re considered rather 
than harrlcrankirg. Only ex~rienc:ed ~rsons stou1d do the harrlcrank.irg with 
a reliable ~rson in the cockpit. HarrlcrankillJ with the cockpit unoccupied 
has resulted in accidents. 

d. Attach p.1ll ro~s to p.lll chocks fran wheels close to rotatirg 
propeller or rotor blades. 

e. After an ergine run arrl refore the ergine is slut down, ~rfonn an 
ignition switch test to detect a faulty ignition switch. Follow the manu­
facturer's recarnnerrlations nor the switch test arrl the proredures to re 
followed when a faulty switch is nourrl. Applicable airworthiness directive 
requirements related to ignition switches have reen issued to help locate 
and eliminate faulty switches. 

f. Before rrovirg a pro~ller or connectillJ an external tnwer sourre to 
an aircraft, be sure that the aircraft is chocked, ignition switches are in 
the "off" p::>sition, throttle is closed, mixture is in 11 idle cut-off11 tnsi­
tion, arrl all equipnent arrl ~rsonnel are clear of the pro~ller or rotor. 
Faulty diodes in aircraft electrical systans have caused startet:S to ergage 
when external pJwer was applied regan:Uess of the switch tnsition. 

g. Remember when removirg an external tnwer sourre fran an aircraft, 
keep the equipment arrl yourself clear of the pro~ller or rotor. 

h. Always starrl clear of rotor arrl pro~ller blade p3.ths, es~cially 
when rrovirg the pro~ller. Particular caution stould re practiced around 
warm ergines. 

i. Grourrl ~rsonnel stould re given recurrent pro~ller arrl rotor 
safety lectures to keep them alert to dargers when 'V.UrkillJ arourrl 
helicopters arrl fixed~irg aircraft. 
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j. Before removirg chocks, signal pilot to h::>ld brakes or apply p:u:kirg 
brake. 

k. Be sure all equipment arrl {:ersonTEl are clear of an aircraft before 
givirg the pilot the signal to depart. 

8. FLIGHI' PERSCNNEL AND FLIGHT INSTROC'roRS. Prior to startirg an ergine, 
flight {:ersonnel sh::>uld make rerta1n that all {:ersoni'El are clear of the 
propeller or rotor. 

a. The ergine of a fixed-wirg aircraft or of a helicopter should be 
shut down before boarding or deplani!Yii passe!YJers. This is the sl.Inplest 
method of avoidirg accidents. 

b. Boardirg or deplanirg of pissergers, with an erg irE runnirg, sh::>uld 
only be allowed uooer close su{:er.vision. The pilot in canmarrl stould have 
knCMledge that either the canpany or the airp:>rt operator has grouoo 
atterrlants fully traired in their specific duties to l:oard or deplaTE 
passergers fran an aircraft with an ergirE(s) runnirg. The pilot stould 
instruct piSsergers, before they exit an aircraft with an ergine(s) runnirg, 
the pith to fiollow to avoid the ~{:eller or rotor blades. 

c. When it is neressary to discharge a passerger fran an aircraft on 
which an ergine is runnirg, rever stop the aircraft with the propeller in 
the pith of the pisserger's route fran the aircraft. 

d. When flight arrl grouoo instructors are instructirg their students 
atout propellers or rotors, they sh::>uld empha:;ize the dargers of rotatirg 
propeller arrl rotor blades. Students stould be taught the techniques arrl 
safety proredures fior harrlcrankirg, arrl tow to detenniTE which ergines 
stould oot be harrlcranked. Safety through education is the best arrl nost 
positive means available fior reducirg potential accidents fran rotating 
propeller arrl rotor blades. 

e. The prestart tnrtion of the checklist stould inclooe an item to make 
sure the propeller or rotor blades are clear. The proper use of the 
aircraft checklist stould be taught to all student pilots. 

f. Flight personnel stould perfonn an ignition switch test prior to 
ergine shutdown to detect faulty switches. (See item. 7e.) The checklist 
sh::>uld include an item for that test to be made arrl an item to assure that 
the switch is off before leavirg the cockpit. 

9. SUMMARY. 

a. In reviewirg propeller- arrl rotor-to-person accidents, the nost 
impressive fact is that every one of than was preventable. The darger of 
rotatirg propeller or rotor blades is universally recognized. 

b. The pilot can be nost effective in ensurirg that his or her 
passergers arrive arrl depart the vicinity of the airplane safely by stopping 
the ergine canpletely at the time of loadirg arrl unloading.! or by pr011idirg 
a definite means of keepirg than claar of the propeller if it is left. in 
motion. 
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c. Prcrninent warnirg signs, placed in the aircraft's interior near or 
on the inside face of the aircraft d:>ors to alert p:iSsergets arrl crewmernbers 
of pro~ller or rotor hazards, could be helpful in preventirg accidents. 

Par 9 5 




