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I-SUMMARY 

A study was made of the probable relative safety of 
commercml avcraft usmg a dual-geared power plant, as 
compared mth axcraft usmg the conventmnal twin engme 
power plant arrangement. A "dual-geared power plant" as 
the term 1s employed in this report, conmsts of two en- 
gmes bolted together and drlvlng a smgle propeller by 
means of sutable gearmg. 

Thx study was based on an analysis of power plant 
faxlures and resultmg accidents on tmn engme axcraft 
operatmg on scheduled amys during the past three years. 

The analysis mdlcated a probable decrease m the 
total number of accldents by substltutmn of the dual- 
geared power plant for the tmm engme power plant. 

It 1s concluded that axplanes mth dual-geared 
power plants ml1 be as safe and possibly safer than air- 
planes mth twm engme power plants. 

It IS recommended that the use of dual-geared power 
plants be approved for certiflcatmn for au line opera- 
tmn now requirmg tmn entines. 

II - INTRODUCTION 

A "dual-geared power plant" as the term 1s employed 
in this report, consists of two sngmes bolted together 
and drivFng a smgle propeller by means of slutable gear- 
b?. Clutches incorporating a free Wneekmg arrangement 
are used. 

The purpose of this study is to determine the rela- 
tive safety of au-craft usmg a smgle dual-geared power 
plant, as compared mth the conventional tmn engme 
arrangement, and to make recomendatmns m.th regard to 
approval or dmapproval of such azcraft for tmn engme 
air line operatmn. 
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111 - MFTHOD OF ANALYSIS 

The statistxal data on which this report is based 
covers reduction gear and controllable pitch propeller 
failures and accidents due to the failure of one engine, 
on tmn engme aircraft operating on scheduled airways 
for the permd 1935 - 1937, inclusive. It was believed 
that data beyond 3 years would not be representative of 
modern equipment and practice. 

As there is no service experience data available 
on dual-geared power plants, the relative reliability 
of some parts is unknown, (particularly reduction gears 
and clutches). In this study it has been assumed that 
the engines, reduction gear and propeller of a dual- 
geared power plant would be equal in reliability to 
those in use on current tm engine aircraft. As the 
number of propellers is reduced to one half by the use 
of the dual-geared power plant It was assumed that the 
total nmber of propeller failures muld also be reduced 
to one half. 

It was assumed that in the case of propeller 
failures which perrmtted continuation of the flight 
mth dual propellers, the use of one propeller would 
ham? occasmned a precautionary landmg. In the case 
of all other propeller failures and all reduction gear 
failures it ms assumed a forced landing would have been 
necessary with a single propeller. It was also assumed 
that one half of all forced landings due to propeller or 
gear reduction failure would result m accidents. 

It was assumed that all accidents with dual power 
plants attributable to loss of maneuverability mth fail- 
ure of one engine would have been avoided with the dual- 
geared power plant in which no change in maneuverability 
would be expected with loss of one engine. In those cases 
where there was reasonable doubt as to whether or not loss 
of maneuverability was the cause of the accident it was 
assumed 50x were so caused. 

The use of a constant speed propeller with the dual- 
geared power plant was assumed. 

6811 
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Iv-- DATA 

All pertment mformatmn on all power plant fall- 
ures reported to the Bureau from 1935 to 1937, mclus~ve, 
the results of whxh mght have been changed by the use 
of a dual-geared power plant, IS Included m the accompany- 
mg data. 

A summary of this data by years is shown in Table I 
and a complete summary m Table II. 

V -RESULTS 

Table III shows the results of each power plant fall- 
u-e considered together mth the results tixh would have 
occurred If a dual-geared power plant had been used based 
on the method of analysis adopted. 

It ml1 be noted that the 10 actual accidents which 
resulted from the occurrences studled would have been re- 
duced to 6 accidents under the assumed condltlons mth a 
dual-geared power plant. 

VI - DISCUSSION 

It 1s belleved that the assumption that 50% of all 
forced landmgs would result In accidents may possibly be 
unfair to the dual-geared power plant as in some propeller 
failure cases m whxh forced landmgs were assumed, con- 
tmued flight mght have been possible. 

The analysts of take off accidents due to engme 
fallwe 1s belleved to be conseIvatlve as m only three 
cases, 13, 16 and 17, were accidents assumed to be entirely 
elmnated and the evidence m these three cases seems qute 
convmcmg. 

A factor w'uch could not be considered m yLem of the 
absence of confummg data and whxh would favor the dual- 

sq/ 
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geared power plant is the probability of lamer single en- 
gine flpng speed mth such a plant. Suoh a decrease might, 
be expected due to the elimination of control surface drag 
occaeioned by offset thrust when operating on one engine 
of a conventional dual engoned plane. 

The assumption that power plant failurea till not be 
increased by the use of dual-geared mr plant6 is belled 
to be warranted. It must be granted that 6ome forms of single 
engme failure would cause failure of the other engine in a 
dual-geared power plant but not m a tKLn engme pwer plant, 
This is believed offset, however, by the fact that some forms 
of amgle engine failure would cause a forced landjng with a 
tvrin engine power plant due to rotation of the damaged engine 
by the propeller artd would not cause a forced landing with a 
dual-geared porrer plant due to the free wheeling clutch. 

VII - CONCLUSIONS 

It 10 oonoludrd that an airplane having a dual-geared 
pmer plant will be 8.1 oafe ao an airplane nith oonvonticnal 
dual engine pwer plrntr md my pormlbly be orfor. 

VIII -RECOMMENDATIONS 

1. It Is rrocmendrd that aircraft equipped mith a 
dual-pared pcwer plant vthloh oompllee with tie require- 
manta of DAR 13, 14 and 04.6 be oonridered elifiblo for 
oertifio8tion aa tnln en&m alrcraft for rir line open- 
tion. 

2. It lo further reoommended that special rtten- 
tion be paid to raliebility of the propeller, roduotion 
gsar, and 6ngine mounting, a0 bll thee nre performing 
double duty, 
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REDUCTION GEAR FAILURES 

Case No. Nature of Failure Result Year 

1 Stationary gear Failure was detected before take-off 1937 

C. P. PFtOPFUEFi FAILURES 

:ase No. Nature of Failure Result Year 

; 
Crack at tip Cont'd. flt. to scheduled stop 1935 
13 tip lost (Cont'd. flt. to scheduled stop 

(Failure not detected until inspection 1936 

4 3" tip lost Safe precautionary landmg 1937 

2 
11 1( 

&n 9 
" n R 1935 
I 9 n 1936 

7 42" n It I( 
(Cont'd. :LLght 10 zles) 

1936 

12" n R Forced l&mg. Plane badly damaged. 1937 
l-&SIT I Forced lending. En@ne lost in 1935 

flight. Plane severely damaged. 



Case No, 

10 
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LANDING ACCIDENTS 
(Due to failure of one eng2ne) 

Descrlptlon of Accident 

Because of fallme of right engme, pilo 
returned to regular axport mth full 
passenger load. Vlslblllty inas poor and 
pIlot had-been notified by radio that 
another plane was flying UI and out of 
clouds near airport. When near edge of 
field It was noticed lsmdrng gear had 
not lowered. Pllot continued flight 
and turned to right to come 1~1 again 
for a landing, but lost altitude. Could 
not nose down to gain speed because of 
obstacles, 90 made an emergency landing 
on a lot adjacent tc field, vnth land- 
gear partly dam. Landed m a nearly 
normal posltlon, but wqed off land- 
gear, and ground looped to r&t. 

!hs accident occurred dur3ng routine 
test flight of a replacement right on- 
me. PIlot circled field and came III 
to land mth right engine apparently 
dead, and beheving he would overshoot, 
opened the throttles either to circle 
the avport and attempt another land- 
ing, or to attempt an emergency land- 
mg elsewhere. Attkstlme It was 
defulltely observed right enane was 
not functioning. The pilot gaxred or 
malntalned enough altitude to clear 
the hangar ahead of him. However, In 
attemptlng to malntaln this altitude 
mt,h the left engine only, the air- 
plane was flown In a serm-stalled atti- 
tude, and slowly gave way to the right 
due to all the avaIlable power being on 
the left side. After flymg approxi- 
mately 3000 feet beyond the hangar line 
in this manner the airplane was allowed 
to stall further wz~th the result that it 
fell to the ground III the begxmlng of a 
right spin. 

Plesult 

No one 
lnJured. 
Plane badly 
damaged. 

Fatal acci- 
dent. Plane 
crashed and 
destroyed by 
fire. 
6 persons 
!JJJled. 

Pear 

1935 

1936 
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TAKeOFF ACCIDENTS 
(me to fallure of one engux2) 

Case No. Descrlptlon of Accident Result Year 

12 

About 10 feet from the ground, right No persons 
engine slowed up momentarily. Pilot qlured. 
gunned left engine whPnlch caused Plane badly 1935 
right -g to strFke the ground. damaged. 
Landing gear gave way and plane 
ground-looped to rest. 

13 

Left engine reved down when Just No persons 
off ground, rnth GO rmle au speed Injured. 
and lanimg gear up. Planewas Plane badly 
fully loaded. Leftmg dropped and damaged. 
right enane was throttled to set 1935 
plane down, but pllot couldn't get 
lsndxng gear down mtune. Left 
gear collapsed, awl plane ground- 
looped to rest. 

Right enme reved down on take-off. No persons 
PUot closed throttle. Landing injured. 

l-4 gear was retracted and could not be Plane badly 1935 
lowered m time. Right lsna_mg gear damaged. 
gave way, and plane ground-looped to 
right. 

15 

Right engLne cut out at 30' &ltitude. No persons 
Right -g dropped and plane sudden- injured. 
ly swerved to right. Pilot was un- Plane badly 
able to hold the ship on a straight damaged. 
course and maintam flying speed. 1936 
Right PFing and tall wheel struck 
fence and small trees causing ship 
to nose down and strike the ground 
on right -g. 

16 
Left enane died down on take-off, No persons 
swsrvmng plane to left and result- Iryured. 1936 
mg in a severe ground-loop. Plane badly 



-8- 

TAKLOFF ACCDENTE (CONT. 
(Due to failure of one engine 

Case No. 

r-l 
17 

Description of Accident Result 

T%en 20 feet off ground, left engine 
suddenlyreved down, and plane 
swerved to left aml started to settle. 
Then mght engine started to lose rem. 
Plane hit auport fence and smng 
around 180*, landmg against trees. 
(Carburetor icing responsible). 

No persons 
seriously 
myred. 
Plane mashed 
out. 

Year 

1935 
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TABJ.8 II 

SUMMARYOF 
PQWER PLANT FAILURES AN!3 RESULTING ACCIDENTS TO TWIN ENGIKE 

AIRCFLWT 0NSCHFBULEDAIFZWAY-S. 

(1935 - 1937, ImL.) 

Reduction 
Gear C.P. prop. 1 Engine Cut Out H 

Failures Failures Take-Off Landing ' % 
E 

*Failure occurred cm the ground, before 
take-off. 
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