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SUMMARY .

The flame damping qualitiss of the American desi ned f3i '
fitted in the Kittyhawk eome within preféent requirements axcéﬁt atf;::;;iis i
power for centinuous cruising weak where the exhaust flames are visible from a
distance of 130 yards. The present requirements state that the exhaust flame
shall not be visible at a greater distance than 100 yards from any position
under all engine powers. As the discrepancy is so small and the flame damping
qualities of the system are the best yet obtained frem any unducted flame
damping system fitted te an in line engine, it is recommended that the eystem
be accepted without further modificatien, It 18 sug.ested that this sye Lem
be adopted for the Mustang and the Airacebra and that a set modified to Fuit a
Merlin engine be manufactured as this syest.tm shows considerabls promise from the

flame damping point of view,
1, Introduction.

Ground to air and ground tests with photographic records were made
to estimate the efficiency of the flame damping system of the Kittyhawk fitted
‘With Allison V1710.F3R engine. The flame dampers consist of six fishtails per
side, each fishtail being connected to two exhaust ports and having an exit
area of 3.45 sq.inches, (54"x§"). The fishtails are of American design
manufactured in England from drawings supplied by the U,S.A., (See photograph).

.2. Scope of Tests.

The engines were run on the ground under the following conditions

(1) Max.power for centinuous cruising weak 2300 R.P.M, 304 inches Hg.boost.
(2 " W " i " rich 2600 " 4 " "

(a Full throttle 2800 " 44 " 1

Visual observations and photegraphic records were made of these tests and
ground to air tests were also conducted,

9. Results of Ground Tests.

At maximum power for continuous cruising weak, blue grey flames
of low luminosity appeared to be concentrated in two bands on either side of
the fishtails, and a small amount of red glow was discernable on thaﬁa portions
of the shanks of the fishtails which were shielded from the direct etfect of
the slipstream by the engine cowlin.. No .low was visible from the firhtalls
themselves. _ |
At maximum power for continuous cruising rich the lgmlnasity and volume gf the
flames decreased considerably leaving a pale yellowish grey ha;e, apprnxlm&tely
the same width as the fishtails and extending from the front flghtall to 3
inches behind the rear fishtail. Very similar conditions prevailed at full

‘ throttle but the volume of the flame was slightly greater,

f ground runs,
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These records are the smallest yet obtained from any unducted fishtaiy o1,
damper fitted to an "in line" engine cither British or American,

6. (Ground to air tests,

The ground to air tasts were conducted on 29/3/42 under the
following weather conditions. Moon T full obscured by ;ﬁ@ cloud horizon visibile
Six runs were made at height of approximately 200 feet under the following Z
engine conditions.

(1) Max,power for continuous cruising weak: 2300 R.P.M. 304 inches Hg.Brost.
{2) L] L] ] (] i I"lﬂh EEO:} i E.r_, " T o
(3} _Full thI‘GttlE EBOO L .:_I‘; " i i

Two runs were made in each condition the aircraft passing d
observer; the times during which the exhaust flames were vi
stop watch,

113rtlf over an
181ble bt_al'J.L not ed
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'ﬂ;f 6. Results of ground tm Air Tests.

Engina conditions, Distance in _‘_,f{ll"d.’_‘l exhaust flame or B 1:-
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e continuous cruisine weak, 130 130
- Max,powsr for —
gontinuous cruising rioch. Not Tisible bey:nd hot visible beyond
o 3 s 1J0 yards, _ 100 vds,

Full tnrottle, do, do.

7. Conclusions.

The flame damping qualities of this syotem of fishts
best yet obtained fraom an unducted exhaust system fitted t

= 48 e
@ an "in line" engine

Although the visibility of the exhaust flame from this system at maximuer BOWeT
for continuous cruising weak does not quite come within the present
requirements, namely that the exhaust flame shall not be seen at a greater

5 gistance than 100 yards from any direction under all engine powers, the

E discrepancy which only occurs under cruising weak conditions i sufficiently

E small to sugpest that the system be accepted without further modification,

}i 8. Purther Developments.

It is recammended that a similar fishtail exhaust

yetem be fitted
to the Mustang and the Airacobra both of which have Allison e.gines., A similar
g8t of exhausts modified to suit & Merlin engine might possibly offer a better
golution to the flame daumping problem than the standard tripls e ector fishtails

which do not approach present requirements,
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