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EXPERIMENTAL DEPARTMENT REPORT
REFERENCE :—  por/Chr /RLS Wm 8.10.43.

SPITFIRE J.L .igg #ITH MERLIN 66 AT 25 lbs.

gmmm REPORT.

Subject of Report :—

General Conclusion :—

The inorease of boost pressure to 26 1lbs/sd.inch
provides a considerable improvement in the low altitude
performance of the Spitfire IX aircraft, the necessary
modifications to achieve this being comparatively simple.

It appears that the propeller has insufficient
blade area to absorb the increased power of the engine with
a resultent loss of efficiency, especially noticeable on the
climb performance. A propeller of greater diameter or.
increased blade area, such as a 5 blade type, should improve
the rate of climb by some 300 feet per minute,

Copies\of Report Circulated to:— - @ a, {ﬁg:; Lp. LOV. 5131_'—&—15, SI‘I:/G;]..
Hr.m.for , Dor/Hkr,
Report to be noted for further action by :— CapteReNeLiptrot.A.D. /ReD.Tol. (MeA.
Major Bulman, MH.A.
Test carried out on :— Mr. Foord. M. A.

Mr. Jom., CeTeDej Aok ALE.Ee ,BOGOOﬂb(
By :— Test No. l:;fg:::é’a.m ls)a ?‘i.:kml i e
(Vickers-

Armstrongs Ltd).
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With the 0 mmmc
the Spitfire IX & 12 ‘hllo, saible

boost
mmnntlm 4 far sxperisental
m«nhﬂlh.mmlﬂl-

mm.mmma-m

BAOSSBAYY M
Strengthening of engine mounting horseshoe uuuu.l.g
e and patch te outside. aﬂgfn Hodification o,
Drawing - Sheat 15.

(b) lodification of boomt control by fitting etremger spring,

new anseroid and sdjusting stops to giwe ¢ 18 lbs, at the
gate and + 25.1bs. Tull open,

(6) Use of special fuel, 160 Gruidle.{Both 1160 lead content
sod M.Mehe m-a-mm during teste).

Except for thess modifications, the engine was a
standard production Merlia 68, the sfroraft beinz a normml
Spitfire u, with 10%=9" m Bydulignum propeller and
standard tropical type of air intake,; opereting os temperate.
The aireraft was flown a4t & weight of 7,54 Ibs. (84 galls.
total fuel eapacity).

BETLTS 0P TiSTS,

Clinbs aii lewsl mpeeds have been varried out at

+ 18 1lbs, and + 20 1bs, boost. The remults sre
HeEs.6744 and 6245 attaohed, whick cover the olimb and speed
performances reapsotively, snd in tho tables bulow,

Altitude Bate of (Aimd mmﬁ over olimd at
m M‘——— ' ‘
¢ 6740 780 feet/min,
5.000 5080 110 " "
16,000 5080 800 * "
15,000 4470 190 - "
20, 00¢ 3720 -
85. 000 #9860 -
33,000 ﬂOﬂ ) -
§O%Ez Tests 2ot yet oompletsl o & 18 1. boost
quoted are based on & raité of olindy dramm m-
st which «+ 18-1bs, ¢Bialns oa full throttle mn line,
It will de somn that SE¢ maximum ioprovement ie

gained on the throttled portions of the climd, the inorsase
graduslly diminiehing after the full throtile heighis have been
recschad, Theose olimbe have boen carried out with the radiator
shutter closed, the redietor sultadility wlliowing this to be
‘done uwndar Englisk eeaditlions.
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The improvepent Ain olimd is not o great ss
would be expected from & sof of the nl.ntin wors
obtained at ¢ 18 lbs. and + 2% 1ha. hout oate
that the gain should be of the order of 1,100 rnt/mlmh
This is bably due to & dsoresse yropeller efficiency

greater solidity

of
at the 8 DONeTrS. of

2titude, |4 10 lhe, Boosta | & I51ds. Besst.| Tueresse.
T LS s
0 Leetd 350 W5 354 NS, o 26 NP
s, @m0 243 - 367 *(a) oD o ®
8,600 i 364 - 387 - + 3 N
e 2 B | B | S
. * "
207000 " 397 . (s) 297 -
&5.000 " m m -

{(a) " Full Thxettlie Holahitc.
T A | 'illbenuntht the maxtmus-inerease in speed
uum:lluzor htained at: ground lewsl, sad at 3,200 ft,
fuu throttle heights in ¥.5. and P.85. gear
1.7-1:« These gains dinintsh with increase of
alti“ tude, until, at tho ¢ helzhats Lor + 10 1de.
boost thay satirely 4iwmprears

It MIQDth that there is no 1m0¥ease in the
absolute speed odtained Ly the inorease -of boost, and it would
appear that the efficiency of the propeller is somewhat
reduced at the higher reting.

: A further paiat of note 1o the full throtile height
‘at” fm‘l.hs. of. boost which ia sopevhat lower: thaw has
previcusly beem -obtained with Merlin 66 engines, ‘A check of

" 'the afr intake efficiency was takes during tests, & minfrum

figures of 947 in level flizht being shown at + 1bs. eq.inch
boost pressure. 1t would seea thoreforg that the full throttle
height of this engine is low.

awirge temperatures have doen Yecorded durinzg olimbds
and J.on% specd tests, the following minieum f£igsures for
intercooling deiny obiained »

Combat Climb ~ 395 MeS.Gear,
" n = JI7% FeSe Gear,
All-out Level Speed -~ 407 8. Gear,
o Tw o " - 39% P.S. Cear.

Tests carried cut to dats mmmmsat
combat ratings is satisfectory for Tropical Summer Maximum
conditiens. A full repert of the cooling charsoterietics will
be 1smued later when further tests haove been carrisd out.

This feature is also noticesble on Spitfire J.lL.l06, operating
at + 20 lba, boost,



!v;m E""IQEE.

From the foregoing results it will be scen that
inoreasing the boost of a Kerlin 66 engine t0 + £5 1lbe, per
s3.inoh rovides a oconsiderable improvement in the low
altitude performance of the Spitfire Nk.IX aireraft, the
modifications necessary to abeserd the extra power being
conparatively simple to execute.

It appears that the propeller has incufficisent
blade area to absord the inoreased r output of the
engine with a resultant loss of ienay, especially
noticeable on alimd performmnce,

4 propeller of greater diameter or increased dlade

area such as & O blade type, should improve the rate of olimd
by some 300 feet per aminute.

Dor /Chr /ReL 4 Shreng.
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