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IIMTRODUCTION -

1, The subject tests ‘ﬂ'are conducted in cccordance with reference
(a) which required wbter injection perfurmance tests of model FM-2
airplane Ilo, 151*39, '

HR20GE

1. The purpess, of these tests was to obbtain the performance
characterigtios of nodel Fil=2 airplane o, 16162 using water ine-
jectionand %o evaluate the operation of the power plant at the
increaped emergency rating.

uﬂmgﬂ OF TEST

15\ The performance data were obtained and reduced %o standard
conditions in sccordance with the established Flight Test methods,
Engine power was measured by means of a torquemeter,
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1. The airplane yas leaded as a normel fighter for al@s‘hs.
This loadins way be summarized as Follows:

rcﬂs LI’E.i_ﬂ'I.r "'_})aqnlltiiiuiii*itl-iiqliitq %m
Center of sravity looation MAC: C, ;
G‘mr 'E'R'benaﬂﬁ-.-...-.p...-....nnq Eﬂ'l..s
. Gear retraclted..cvecvnsnnsassnn ’Q‘ 28.5
Fu.el"{;allmsn-l.-ltlﬁilt-oti-ﬁataiu.tt@\-- 11?
Dil'I'gaum:ﬁ;aranqca.quat.----.-4- & IR A
II'.jEB"GiUI'L iivid - fiﬁllﬂ'I!Bnc-r..t-q- s rewms 1D
.-‘_'_'*'I‘!".E’L*:Lﬂn‘f;' - 53 Gﬂli'[:‘-':I' mghilﬂﬁ ;_';' 3 EN BN YR
‘FimmnitiG}I “l‘ﬂuﬂ'ﬂ.ﬂ.......;... - S %9 g w B ege lﬁm
Photozravhs Torming enclozure 1 {é&w the airplane as flown during
e testa,
2, The zirplane was equippeth With a Wright medel R-1820-56 engine
with water im,eminn eq Spmept and & Curtiss Electric J-blade
coastant speed propellef o, 1B7-0" dimmeter, blade design lMo. 109354«
12, Exterrally the = implane vas a tpical produetion model FMi-2
airplane, SHadic ant ug-. wus installied and gun bliast openings
faired over with tej

3. The airplan% ecelved vaas equipped with s nmovable pate type
throttle stop, picture of which is included in enclosure 1.

Tith the ﬁum mashed up against the movabls gtop pin, military
povier is ad, the panifold presgars being regulated by the
Deloo-h percherger regulator. When the throttle is pushed
il ; rest 'tha stop in low bYlower, the repulator is reset
to i higher manifold pressure and, also; a linit switeh in
the\ = r injeotion ciromit is closed. lHowever,; no anti-detonant
@ﬂ.m as there is ancther limit switch in the olrcuit which

¢

: osed oaly vhen the sapexdharser is in high gear., With the ¢
thFottle fuY]l Terward pest the stop and the supercharger in high

geasy both limit swilbches in the water injection eircult are closed
and the anti-detonant will flow provided the manifold prossure is
42.5 inchen g, or preater, Ths pressure of the anti-detonant

when “"on" operated to neke 2 further raset of the supercharger

e
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remilator inersasine the repgulated manifold pressure apmﬁe@
2 inches 7. over that obtained in low bhlower without ant nant.
The orercticn of the movable gate throttle stop was £ be
quite cumbersome, nacessitating that the pilot place onefinger

or: the stop ané push it sside as the throttle was pughed forward.

Ag requected in reference (p) the sHop was removed throttle
operation wmas foumd to be wucH sinpler and nore nient. It is
bellaved thet the comventlonzl Jogele type tak throttle stop
is entirely satisfactory for this installati

4. The onermiicn of the anti-tetonant e t was Turther
investignted ap requested in reforence with the gate bype

throttle stop removed and with the slasgtrical switeh system
rewired to by-pass the throttle antiedétonant Limit switch,
The purpose of this arrarnsement vgs I, glve & greater degree of
control over ‘the engine power beslweer military and full combat
(war emergency) power., Jith thedinstallation as received there
was no inteimediate control én the TWo poweras as it was nec-
essary to push the throtile 2 Toxmerd past the stop to close
the 1limit switch and & he anti-detonant. Lith the throttle
switch by-ressed the afn%i,

was 85 follows: As the thirottle
was moved forvard slow 1@ anti-detonant started to flow at a
manifcld pressure of inches 3, As scon a2 the flow started
the manifold prossuy creased irmediately to 48,0 inches Hg,
without further nm ant of the throtitls., Further novement of the
throttie forwardei sed the manifold nressure mradually to its
1imit of 51.8 62 Hzg., 0On closing the throttle the manifeold
pressure drepmedh mmdvally to a value of 42,5 imches Hp, vhere
it dropped.s nly o 35 inches Iz, as the antl-detonant ceased
to flow, s, a complete control of the porer was obtalned between
the ‘of 42.5 to 51.5 inches Ig. menifold pressure, Althouzh
this gave vexry good control of the power it is observed
tha iderable anti-detonant would be wasted when operating
b en 42,5 and 46,7 inches manifold pressure. It is felt that
rrangement would be satiafactory if the oritieal manifold
I sure for causing the anti-detonant to flow were increased to
aprroximately 47.0 inchee Hg. and the oritieal manifold pressure

= -
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at which the antl«detonunt would cease to flow were a pqr{‘ 'F*e'l",r
44,0 inchog Hg.,gdbving a rance of from 51.8 1o 44.0 inc

manifold pressure within which the anti-detonant wmﬂa

Lampla*te noviey mnt:m]. wonld thus be obtalned m.'bhin zan;re
once the limit of 47.0 inches lg. was excesded.

5. Lt is To be noted that wi‘Lh the pressnt reg BE'I:'-'IJJ}{'B
t s i,;-spﬂsai‘r:.!_a to obtain fuil throttle opexat as sea lmral
in lo» ‘1;!.-.-5.':.'. In ordexr to obtain the data : estod by refs
ence (aj, the superdharger regqlator ms sed by using a

full throttle runs
U0 £, altitudes.

6. Vher *the anti-dehonant stertsd & there was found to bve

a mowentary drop in power iTcllowed t@t ragiﬂ surge as full power
Bullt up, fhig etffeot is EIMIB% hat found on the model F4lUwl
and PoPF-3 airplanes btut of a ls m&zmituﬂa.

conveniionsl His2 the othle 1inkaze and ssy
vrares pmude at 2600 and 2700 A 2t 500 &

7. During the =arly part of @é tests some ﬁif iculty was experi-
enced with the superchargs gulator giving erratic manifold
presvures. Hawever, flret few flichts the operstion
steadled down on thaﬂ-gg*: owm on the parformance cwrves of
anclosure 2.

8. Engine conl found to be sntisfactory. Cowl flaps were
kept full close all level Tli;ht maxirmm speed runs and Ml
open for highe plwer e¢limbe, The mazimim oylinder head temmeratiee
observed was 2’ in a waxr emergency pover clinb at 20,000 feet
altituds; - cutslide air wenpers- RIre.,

\r-.r.'mﬂ noe nas ovltained with the mixture control in auto
effect of overating in auto lean was also investigated
s found that an increass of approximstely 12 HIP ndght
zeﬂ by operating i1n avto lecan instead of auto rich in low

in '“*-1 muda near the hizh blover airplane critizal
i‘t:ude there was ro discermble fifference in power when fmem‘rin,,
in auto lean instesd of auvto rich,

9. Al
rich.
gn

I

10, Refersnce {c) requssted that tests he made todstermine the
effect on high blowex airplane critizal altitude of leaning mani-
ally to a spacifiec fuel consumptien of .7 Lba/MIP/HR. As reported

I-|-4q
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in reference id) it was found tha't: the airplane critical % 8
was increased approximately 1800 4%, vhen opsryating at .JR s
nixtura, inecreasing the IHD2 c‘ieveln*)ed at the amte ri lans
criticzl altitude Trom 1215 to 1280.

11. lic exhaust staeck failures were encountered., rg. ww'r, Solar
stackes were installed on several of the c,_,rl*u tich had given
ihe Lr,ruaﬁf;at trcudble on nrevious alrplanes. stacl: clamp
failures of the type encountered on previous nes were the
only difficultics expexienoced with the ﬂx:m@-syﬁtmn.

HESULTD

1. Chazis eontmainsd in enclosure 2 \plaﬁs of the performance
chtained duyin: the tests. The dc% tained are summarized as

followa:
T&ME
Military Pqwer: K'KT;Q

Hlme:rit---lnvll'l amaneeee II‘GJ II{}I|w IIigh
‘i%qiliﬂliuIll- @.'Ilill' EGOG 2?00 2600
BUP, cannesssopstgssvesesstne 1320 1335 1060
Aizplene cri% = PEes onss * BE50 3800 15,300
Yaxirum ¢ SR NP ATE 4e N 311-0 3131*5 32915
Hanifold Meghoure-inches Ig. 46.7 45,7 44.5

Combat {T’ai\i‘@}.r:anm Yovier :
""'% s
&

“-.I'DI#IIII'.‘..FI'.'.-‘ I-m" Im IIQ‘ %“v m

EE R E R EFREE R B U O BN A 260{} ?Fm 0':' Em 2?00

i ssrneiussanssbsnsiiidnne S Q0 215 1840 14805
\irplane crit, alt.=ftesees 1100 1900 10,800 Selie Bl

Jaxiram speed=lliH..oerseensne 310.5 313, 0 328,55 310, 312. 5
Hanifeold pregsv—e-inches Iig. 50.0 50,0 51.8 51.8 53,2

-5en

Archives of M. Williams



RESTRICTED FIL/vba

HARS

B S

— e Ak ;-"',,-:LE'

(¥r) (561)

RITIE Vodel P2 Airplane -« Tgter Injection Tests of-

' TRE llo. PTR 0416 = Repcrt on,

hiilitar_g PovieT: 0‘&‘
Blmm-'l"l"'l.l!#lliiit'i Lﬂﬁ m iﬁi
Rmitii'Iﬁil.!qiiiii‘i.‘tlj' 2500 2‘?{}0 DD
E!P".‘I"H"ll"i‘l“l"l'... 1250 ].300 { g OED
Dlimb El'i't. ﬂlt.-ﬁ. "EEEER] lﬂﬂﬂ 16 ,90‘0
Meximum rete of climb-FPH, 3430 34 2530
Manifold pressure inches y

ngliliil-iiillllliliilii 4’5'? 44'5

Comtat (Vax Boeviemoy) Fover:

-;lgl.'ﬂrl“i'l‘il"'ﬂ‘.‘-lblti?Ii M Inw H
-‘ELﬂ?::—"l‘-'lilﬁ'l"fllll-'d‘-b %‘@ Z?D'D 261%
?H-i?“ilt".".ll‘-.'..""‘ '% 5 1350 1210
(‘1izb erit. ::l'h.nft:......@ i 5.5, 8000
Waximu rate of 2limb-FHISS 5550 3670 3060
lanifold rr-as_m:re-in%; '2 S0 2

- e I}Ba ™ 5 uE

HG........“.....K

2. Reference (e) e 4 that measurements be made of the
temperature of the -detonant within the tanic and of the air
surrounding the 4 prelininary report on these temperatures
was submitted ference (£f). A summery of the data obtained

e
Q

b
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Presmre Alt,. Temperatire Surrounding TenNgaf Floid
£t - Og Tanik 61;:?;1:}_ Pank

™
-

K006 - + 20
6000 - Q + 20
50600 - 4+ 32
7{}‘;{] . - = 20
T000 + G

) 10 LA G

B0 . Lg'
- - + :’:"
‘L":.ﬂ'g[; o 2 m
15,000 . 20
18,003 =L + 26
19,000 ~J + 1G5
25,600 ~2 h 23

COICINS IO &\'

1. A wlusblc palge ICMherTormance, s icadarly rate ufl aiilmb,
mRy he obiained rcr e nedel Fi-2 aivplane by onera LNy &6 comtat
Te

{waxr emermency) Ao

% :
2. Ag inshildeN ‘the et charosctariatios of ths anlis
detonant infidetion s atem are not pousidered estvisfcotory.
However, W& bolieved that all derfeisacics may be suomedied by
g the cuanges made wmdier Asocmmendcations.

AT ONS

It is recemvended that the movairls it

omoved and repisesd Ly the usual jcgylc
2519

2e if ia veccomended that the tlxottle 14935 Switel in tha anti-

detonnnt operaiinz elsctrical cirvnl® be removed a-d the obrouit

ta Grps Thootsls stop
> Type lalg-off thxoiltle

2
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rewired teo eliminate this switoh, O

3. It is recommended that the renifold pressure which the anti-
detonan’t starta to flow be increased fTrom 42.5 oproximately
47.0 inches Hp. and that the manifeld pressuc which 11 ceases

to flow be increased from 42.5 Yo anproximatald 44.0 inches Hg,

4. It is recomnended that the super Mpressure regulator
be modified so that M1l throstle low r operation will be
possible in level flight at sea 1&%&

carburetor to adjust the nixture matically to approximately

5. It is recomiended that a daxﬁ';.gnt featire be added to the
1.
.7 8. P. C. vhen anti-detnmntﬂ\s eing used,

Q\"Q P e BLLIS, Jr.

(b I, Comdr., USHR

O{‘

i \ e J. ROZAMUS
@ ':p Cnm'ih'-j "Jﬁmi
\\

C. T. BOOIH,
Comdr, , USH

: HW)

g&‘wa (5) Photocravhs 4
Thrce (3) Sheets of Ferformance
Characteristics
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