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Study of Safety of Aircraft Having Single Dual-Geared Power Plant

SUMMARY

A study was made of the probable relative
safety of commercial mircraft using a dual-
geared power plant, as compared with aircraft
using the conventional twin engine power plant
arrangement A “dual-geared power plant”
as the term 1s employed 1o this report, consists
of two engines bolted together and driving a
single propeller by means of sumitable gearmg

This study was based on an analysis of power
plant failures and resulting accidents on twin
engine aircraft operating on scheduled airways
during the past three years

The analysis indicated a probable decrease 1n
the total number of accidents by substitution
of the dual-geared power plant for the twin
engine power plant

It 18 concluded that airplanes with dual-
geared power plants will be as safe and pos
sibly safer than airplanes with twin engine
power plants

It 1s recommended that the use of dual-
geared power plants be approved for certifica-
tion for air line operation now requiring twin

engines
INTRODUCTION

A “dual-geared power plant” as the term 1s
employed 1n this report, consists of two engines
bolted together and driving a single propeller
by means of smtable gearing Clutches mcor-
porating a free wheeling arrangement are used

The purpose of this study 1s to determine
the relative safety of aircraft using a single
dual-geared power plant, es compared with the
conventional twin engine arrangement, and to
make Trecommendations with regard to ap-
proval or disapproval of such aircraft for twm
engine air line operation

(1)

METHOD OF ANALYSIS

The statistical data on which this report 1s
based covers reduction gear and controllable
pitch propeller farlures and accidents due to
the failure of one engine, on twin engine air-
craft operating on scheduled airways for the
period 1935-1937, inclusive It was believed
that data beyond 3 years would not be repre-
sentative of modern equipment and practice

Ag there 15 no service experience data avail-
able on dual-geared power plants, the relative
rehability of some parts 15 unknown, (particu-
larly reduction gears and eclutches) In this
study 1t has been assumed that the engines,
reduction gear and propeller of a dual-geared
power plant would be equal 1 relinbility to
those 1n use on current twin engine aircraft
As the number of propellers 1s reduced to one
half by the use of the dual-geared power plant
1t was assumed that the total number of pro-
peller failures would also be reduced to one
half

It was assumed that i the case of propeller
foilures which permutied continuation of the
flight with dual propellers, the use of one pro-
peller would have occastoned a precautionary
landmng In the case of all ather propeller
failures and all reduction gear failures 1t was
assumed a forced landmmg 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 in accidents

It was nssumed that all accidents with dual
power plants attributable to loss of maneuvera-
bility with failure of one engine would have
been avoided with the dual-geared power plant
1in which no change 1n maneuverability would
be expected with loss of one engine In those



cases where there was rcasonable doubt as to
whether o1 not loss of manenverability was the
cause of the accident 1 was assumed 50 pe1cent
were 5o cansed

The use of n constant <peed propeller with
the dual-geared power plant was assumed

DATA

All pertinent information on all power plant
failures 1eported to the Bureau from 1835 to
1937, inclusive, the results of which might have
heen changed by the use of a dual-geared power
plant, 15 1ncluded 1n the accompanying data

A summatry of this data by years s shown n
Table TIT and a complete <ummaiy  1n
Table IV

RESULTS

Table V shows the results of ench powel
plant failure constdered together wilh the re-
sults which would have occurred 1f a dnal-
ecared power plant had been used based on the
method of analysis adopted

It will be noted that the ten actual accidents
whith resulted {rom the occurrences studied
would have been reduced to s1x acc1dents nnder
the assunmed conditions with a dual-geared
power plant

DISCUSSION

Tt 15 beheved that the assumption that 50
percent of all foiced landings would result n
accidents may possibly be unfair o the dunl-
geared power plant as in some propeller failme
cdases 1 which forced landings were assumed
continued fhight nught have been possible

The analieis of take-off accidents dune to
engine failme 1s believed to be conservatine 1
m only threc cases, 13, 16, and 17 (Table II),
wele accidents assumed to be entirely elimi-
nated and the evidence in these three cases
seelns gquite convineing

b

A factor wlhich could not be considered 1n
view of the absence of confuming data and
which would favor the dual-geated power plant
1s the probability of lower <ingle engine flying
speed with such a4 plant Such a decrease
might be expected due to the ehmimation of
control sulfuce drag occasioned by offset thrust
when opelating on one engine of o conventional
dual-engine plane

The assumption that power plant failures
will not be mereased by the use of dual-geared
power plants 15 believed to be warranted It
must be granted that sone forms of single
engine fwilure wonld cause faslme of the other
engine 1 a dual-geared power plant but not 1n
a tam-engine power plant This 18 beheved
ofteet, however, by the fact that some forms of
simgle engine fallme would cause a forced land-
g with a twin-engine power plant due o 10-
tation of the damaged engine by the propeller
and would not cause a forced landing with a
dual-geared power plant due to the free-wheel-
mg clutch

CONCLUSIONS

It 1s concluded that an anplane having. a
dual-geared power plant will be ag safe as an
anplane with conventional dusl-engime power
Mants and may possibly be safer

RECOMMENDATIONS

1 It 1s recommended that arcraft equipped
with a dual-geared power plant which complies
with the requirements of CAR 13, 14 and 04 6
he conadered eligible for certification as twin-
engnne aireraft for air-line operation

2 Tt 1= further recommended that special
attention be pard to reliability of the propeller,
reduction geal, and engme mounting, as all
three are perfornnng double duty
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TasLE I —Reduction Gear and Propeller Failnres

Case INo Nature of fallure Renult Year
REDUCTION GEAR FAILURES
1._ -__lsmtionars AT __ [ _ _ Failare was deteeted before take-o(T _ \ 1837
C P PROPELLER FAILUBES
|
2 - | Cick at tap - _ _ - Continned flight to scheduled stop 1035
3 134" tp lost Congnuned flight to schedaled stop - - _ - } 1836
== D lost —— T o - - ~|[1Feillure nnt detected untl inspectlon - - S -
4 3" dp lest I Bafe precantlonary landing__ __ __ __ __ __ 1%7
& - 4/ tlp lost___ - - 0 - - I . - _— - - 1035
6 _ . 434" 11p lost - _ _do .. — _ o _ I _ 1938
i. -_ do ... , - _do - - - - - - - - - - 1838
{Contlnued fllght 10 miles ) '

B ___ 12° tip logt _ _ _ _ _ Forced landlng  Flaoe badly damaged - __ _ I _ _| 1837
°] -, 14/ t1p lose - - - Foreed landing  Fogine lost In flight  Plane severelv damapod _ | 16834
Tasre IT —Landing and Take-Off Aceidents
[Due to fallure of one enginel
Came No Desacription of accident Resgnlt ‘ Year
LANDING ACCIDENTS
10 ! Bocoanse of fallure of right englne pllot retarned to T atrport with (o]l pascenger load | No oue Ln&u.md Plane badly ‘ 1035

Vislblity was poor and pilot had n notifiad bv radlo thet enother plane was Aying In and damsgal
out of clouds near sirport  ¥When near edge of fleld 1t was notieed Janding gear had not low
cred  Pllol continued flight and rarned to rlght to come In agaln for a landing, but lost alt
tude Could not nose down to galn speed becauss of obstacles so made an emergency landing
an alotad|seent to Aeld, #1th landIng gear partly down landed i a nearly normal position,
bat wiped off landing gear and ground looped to rlght
1 - This necident pecurred during roubine test flight of a replacement right englne  Pllot eirclod | Fatal accidont Plone crashed 18938
fleld end came in to land with right englne apparently dead and believing he would over and destroyed by fire 6
shoot opened the throttles either to clrele the eirport and etternpt mnother [anding or to persons kllled
attempt an emcergeney landing clsewhern At this time it was definltely observed right on
gino wes not funetionlng  The pllot grned or maintalned snough altztade to clear the hengar
ghead of him However 1n attemnpting to malntamn thig sliilade with the lefc engine only.
the alrplane wasflown In & semlstalled attitizde and slowlv gave wav to the rlght due ta all
the avallable power being on the left sida  After Ay ng approsimately 3 (00 feet beyond the
hangar line in thls manner the alrplane was ellowed to stall further with the result that [t [ell
to the ground 1n the beginnlng of a right spin
TAKE-OFF ACCIDENTS
12 _ Abont 10 Ieot from (he groond rlght englne slowed up momentarlty  Pilot gunned left englne | No gersons mjured  Plane 1033
which caused right wing to strike the ground Landing gear gave way and plane gronud badly damaged
looped to rest
13 Left englne revved dowh whon Just of ground with 80 mile alr s and landing gearup Plane | No persons Infured  Plane 1835
was [nlly Ioaded Left wing dropped and rlght englne was throttled to set plane down but badly demaged
flot couldn t get landing gear down 1n time  Left gear eollapsed, and plane ground looped
0 rest
14 _ | Blght roginn ruwved down on take-off  Pilot closed throttle. Laonding gea.r was retracted and | No persons Injured  TPlano 1035
oijc}l}d oot be lowered 1 time  Right landing gear gave way, and plane ground looped to badly damaged
rlght
13 - | Right en%e cat out at 3 alhtude Right wiong dropped and plane suddenty swerved to | No percons [njured  Plane 46
right lot was unable to hnld the ship on a t course and mentsin fiylog speed badly damaged
Right wing and tell wheel struck fenco and small trees causing ship to nose down and str.he
the ground on right wing
18 Lelt englne died down on take-ofl, swerving plane to lert and resulting 1o a savere ground loop | No gersans lnjored Planc 1036
badly demaged
17 No persons serfonsly mnjored 1835

When 20 {eet off ground, left engine suddenlv revvad down, and {)]H.DB swerved ta le(t and
gtarted to settle Then right engine started to loso revs t alrport jence and swung
eround 180°, landIng agalnat treas

Plene h
(Carburetor 1elng responsible)

Plane washed cut
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Tasre 11T —Break-Down of Data by Years

[Twin-engloe alrerels on scherluled altways 1835-37 1nelusive)

Take-off acadents (1 Landing aceidents (1
Reduction gear fallures | C P popeller farlures engine cut onl) engne cat ont) ennd
- —= tosal
163> | 1084 | 1937 | Totol 1% ‘ 191G 1537 |Total | 1825 | 1938 | 1937 Total | 1935 | 1934 | 1837 |Totsl
MNimber of falares - ___ i} 0 ' 11 3 | 3 2 [ — R L
MNumber u¢f precautlonary |
landings_____ [ SRRV S P 0 1 2, 1 4 JE T . N
Numbor of [oreed landimgs i ol 1 N1 2| . - I
MNambor of accidonts {toalvo . __l___ [ 1 a, i 2 4 2 0 [} 0
MNumber of neoidents causing ser: | '
ous personal Imyury - - |- R o o= - (L P - 4] Q
Number of fatal aceidents - _ . o IR 0 |- R {1 O 1] a
Numhber of awrrraft badly dam .
aged - - - . JEN UV (PR PR 0 1 0 1 2 q 2 o G| 1 1 1]
Number of alreralt washed out - . .- U 0 |____ [ 0 1 0 1 1] 1 0
| i

1 Fellure occrnrred on gronnd before takeoff

TasLe IV —Summary of Power Plant Fallures and Resulaing Accidents to Twin Engine Aircraft

on Scheduled Airways

[193.-37 Inclnsive]

Radue ton
gear failures

C P prop
fallures

1 Engine ¢ut cut

Take-off Landing

Total

Number of falures -
Number of preceutionary lendings
Number of foreed landings
Number of aceldents (total)

umber of neeidents causing serious personal injurs _ - ____

Numbher of fatal aceldents - -
nNumber of aurtraft badly damaged .
Nomber ol awrcralt washed oot
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1 Fralare oconrred on the ground belore take-oft

TarrLe V ——Resulis

1ype of Tallurn
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ACTUAL RESULT
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