
DETERMINATION OF MEANS 

TO SAFEGUARD AIRCRAFT FROM 

POWERPLANT FIRES IN FLIGHT 

PART III 

BY 

H L Hansberry 

Techmcal Development D~vls~on 

Techmcal Development R p&t No 38 r 

Apml 1944 

U S. DEPARTMENT OF COMMERCE 

CIVIL AERONAUTICS ADMINISTRATION 

WASHINGTON, D C 

l2F-2 



, 

MAmRIAI.5 

Number 
I 

II 

III 

Iv 

v 

VI 
VII 

11 

:: 
15 
15 
15 
17 

17 
17 
17 
17 
18 

8 

9 



s 

9 

10 

ll 

12 

13 
u 
15 

16 

17 

18 

19 

21 

22 
23 

25 
26 

24 

24 

25 

25 

26 
26 
27 

26 

20 

30 

30 

31 

32 
32 
33 

34 

34 







A&m-y Section Carling Stiard 0 04%inch a1umL"um alloy cowling and 0 030-inch 
blmk ii-on cowline 



lhz1ting pmnt -93DC (1) -2PC (1) 

cu I"t per lb Of gas or 
vapor at WC - 760 m 4 05 (2) a 75 (2) 2 50 (2) 

Specific gravity Of gags or 
vapor at O~C - 760 mm 
(ax = 10) 3 27 (2) 152 (2) 5 31 (2) 

vapar pressure at WC 
lb per sq I" 817 (2) 176 (2) 

111 International Critical Tables 
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less of the fire eouree locatlo" 

me oil cwJ1er on this z"atdlatian was located in B small tunnel bstneen cylinders 86 
end jl7 shm" in fLgures 4 en* 5 me inlet opsning to the cooler extended se-rem.1 inches *K-ward 
Of the cylindsrs mis *eng" precluded the entranoe Of oil OF flare and mde any special distrl- 
bution Of eg-dnt to tills locatlor unnecessary 89 there mars no instances I" ThiCh reignltion DC- 
curred froa the SOlJrCB 

me exhaust staci: on the i"stallatio" (me fxgures 4 and 5) was B dcnlhk outlet type 
comprising two half clrc1es. one stiauetlng 0" either &da Of the installation at the bottom 
Although the etacks protected on- appraxhtely one-half inch thron& the ring COWI and no at- 
tempt had been made to provide seals betmen the rn,g cm1 end the stiauet stacks, there mre no 
instances Of ignition or relgnltio" from thx 6OllrCB Tests VBre conducted, with and wltnout 
previous Oil fha, in which the engine WAS cause* to backfn-e at TeplDuB engtne sp?e*s, *1r blast 
"elmltles, an* rates Of Oil IlOT I" a wry few instances there mwp8 evidences of i-lam at the 
ef"aust stack alItlets, but such flames maI-8 BO smll and Of suail short dwStio" tnat It could "at 
be *etormim* whether the l"lams mre due solely to the backfire or partlf to lg"ltdO" Of the Oil 
vapor at that locatiOn mmmer, all Such I"lres wnt out mdlately and never becam hazardous 

A dlscussio" Of the carburetor air heating systsm is incltiad in the latter part Of this 
report which deals with 1gnltion poasibAitias 

bll the fires taste* mare pxmltte* to burn 30 seconds before e*l"gulshing agent was 
applied *lthough fires o* shorter duration *&It be sHghtly eae1er to e*i"gwsh, the die 
ference 1s not sufficient to wan-ant the u.38 Of smaller agent quantities or loner rates Of agent 
appllcatio" 

me methods used to distribute the extin*sning agents to the pmerplant lnstallatla" 
mere basma11g the samz 89 th0.z developed 2" the tests Of the cc-3 tspe installatlo" It, nas 
found necessary to distribute agent slmltaneously to the power ard accessory sections ml>, as 
no other volumes of the i"stallatLa" mm separate* from those tro sections Table 2 shows the 
optimum methods Of *gent dLstr1butmn I" the tmo sections for the three agents %Sted 





NO cowl or bef- Pcnar 
fles (see fig 76) Accessory 

Total 

Metny1 m-amide 
(pounds) 

33 
25 
58 

15 
15 
30 

25 
25 
50 

40 

2: 

25 

2: 

55 
15 
70 



plant i...---.-... 
ability Of the agent 
each egent 
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and the riP@lragm, and frnrn the acces8ory section outlet area at the bottom Of that section me 
spao~ngs for mit type detectors are given in figure 26 AS the flax.? typs were sensitiva to 
mall tails of flame It Has possible to space tiea approxlmtaly 8 inches apart, tiereas the LEtal 
exp3nsion typss, which h&d to bs actu11y enveloped I" flame, could not b spaced at dmtances 
greater than 6 inches 

me optimlm locations for continuous *e+Lectors are sham in f1gurS 26 A single loop Of 
the """tl""""~ tyFs detector is sufficient for both power end accessory sectlo" detectlo" 

Tests l" HhlCil mater was sprayed into the wind tu""s1 forward of the propsrter to sumlate 
ran indicated that the electronic detector muld short out of operation or give false alarm 
hth the coopratlon of the Mm"eaplls-Ho"eyrel1 Regulator company, comlderable testmg and re- 
"ierlng of the eqtipmnt proved that the system could be m¶de to opsrat? properly under Simulated 
rxm condltio"s me retisions consisted *m1y of Obtaining proper i"sulators and balancing the 
olrcnit to preclude short-circuiting and false alarming khsver, at the completlo" Of the WC" 
testa "0 complete electronw detector was available P fIral series Of tests should b? condnoted 
on ttns tSpe Of detector *en suitable 1nsulatora and dstactlng umts have teen fabricated far use 
I" actual installations At that tine, the entve system BhOUld be checked for ap2ratmg chara"- 
tarist1cs and susceptlbillty to simulated rain 
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Figure 2. Test Set-Up 
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Figure 3. Test Set-Up 



Figure 4. View of Accessory Section 
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Figure 5. View of Accessory Section 
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SYSTEM CAPPED AT THESE 

ALUMINUM ALLOY COLD AIR INLET 
INLET DUCTS 

CARBURETOR EXHAUST COLLECTOR 
RING OUTLET 

Fque 6 Carburetor Air Intake System 

A c 

Figure 7 Three hstallaboo Types Tested 
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Figure 8. Typical 1.5 Gallons Per Minute Power Section Oil Fire 

I Figure 9. Typical 1.5 Gallons Per Minute Power Section Oil Fire 
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Figure 10. Typical 1.5 Gallons Per Minute Power Section Oil Fire . 

Figure 11. Typical 4.0 Gallons Per Minute Accessory Section Oil Fire 
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Figure 12. 

ACCESSORY SECTION 
AIR OUTLET OPENING 
EXTENDING COMPLETE1 
AROUND FIREWALL- 

.Y 

1 

FIREWALL EDGE- 

COWL ATTACHING 
PLATE.- 

Typical 4.0 Gallons Per Minute Accessory Section Gasoline Fire 

DIAPHRAGM 
COWL ACCESSORY SECTION 

cowL (DIAPHRAGM) 
/ENGINE MOUNT 7 

\ 

FIREWALL EDGE 

DC-3 TYPE COWL ATTACHMENT WACO TYPE COWL ATTACHMENT 

Figure 13. Comparison of DC-3 and Waco Cowl Attachments 
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SHOWN IN FIG 14 
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Flgue 17 Necesssry Mmlmum Rate of Carbon Tetrachlonde Discharge 

for Exhngusbmg Fores ,n Power Sechon Shorn m Figure 7A 
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CONTINUOUS DETECTOR 

\/ 

UNIT DETECTORS 

BOTH DETECTORTYPES 

F,g,,re 26 Optmum Detector Locatmns m the Type of Powerplant Installahon Tested 

Flgure 27 Highest Temperatures (“F) Recorded on Fuselage Skm , Cowlnag, 
and Fueuall under Vmous Fue Gmd~hons 


