UNCLASSIFIED

AD NUMBER

AD036799

CLASSIFICATION CHANGES

TO: unclassified

FROM: secret
LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

AUTHORITY

DoD Freedom of Info & Scty Review Ofc ltr,
Ref: 98-M-0165/A1, 2 Jan 2000; Same

THIS PAGE IS UNCLASSIFIED




-

rmed Services Technical Information Hgeney

R D EE {0 ORI TN SRERY AR W W SO, T Y SRR grgvy
‘1",“ Paitrt ? e &
A e
. Y ks £, .
%Y,

NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECI"ICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSIiON TO MANUFACTUR!
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

Rzpreduced by

DOCUMENT SERVICE GE‘IT£R
GIBTT BYILDLNS, DAYTOYN, 2, 0410



*:m.u. Dsmsz 61 mmm'm s:aua wﬁmm REANAR

'

- ’-‘-—-A e Bt

ovm ESPIONAGE LAWS, 'rrrr..s 13 U.8.C., SECTIONS 703 an

"KE TMWWOV OR THE "’.EV"LA ION CF T3 ’C&m"?m 3t
ANY MANNER TO AN UNAUTHORIZED P




ey - )

Py

- Uf?

/szckz'z) A No.

i

( €A3_TUREDEZ COLLAPORATION cosaTrEz
fm nes R for Fo 1943 Mo,16. )

M . This document is intended for ths use of the recipient amd
such perzdns as have need to use it in tre course of their duty
uﬂmybenaedonl;;ncmctionwtthnrkcazﬂcd out for
or on b of HM, Covermment. Disclosure of its contents,
to any sed person is forbidden, - Attention ie
hereby called to the fact that failure to comply with these
" instructicns is an irfraction of ths Official Secrets Act,

I, AT YCWZR JETS

SOURY 07 RINNDUG _TDES
' the period covered by thir report the totalnxnningtimfcrall
* wits was 9 hra 02 mim -distridbuted as follcrs:~
- E _' o Hrs ins-
’ '1A(2) L XN ] oo one (X 2] LXK ] 'k "’ .
VIA(3)  cee eer - eee ebe ees 4 59 (1 kr 58min,
- fiying)
:wm.}) see f.o‘- LA XS -to' LA 1°
mh)..ooo soe ‘eve oo eee 3 109
'wzm(1) XY ese ove ese cos 36 21 )
mm(z) LE R J .l‘. .. eee oo L E N ] 8 !’} .,
*.gotal running time for all superchargu's
‘up to and including February 28th ees 1,398 50
* Total flying time up to and including
Pebruary 28th ... . ces vee 26 .
STXZS OF DCINFS AT 23th YEERUARY 1643,
. 71(3) Araiting parts
w1A(2) ' praiting parts
T1A(3) At RAE swaiting parts
728(2) Being assambled for temperaturs measuremcnts of turbins
nozzle bladas, . .
w2B(3) Being assemblad with }o,1 design turbine and no::le rirg

for furthor experimonts to doturmdps oxhauast cono
rroasure dissribution,

Ww28(4) Roing asomblad with 0,15 diffuser amd w2/500 Lmpeller
with tip reduced to 1,2" width,

W2 A < [
2(5) sedtirg parts
F20(0) Noadtdng varts
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. . .. o | e 2,
2/500(2) Duing crocted Lor 25 hours £1ight soovptanco rum. .
x ‘»12/500(3), 22Ang crected for 2 howrs fnw, nccupft.'mco run,
-mmmc:v?mmvmnmﬂmf'* e e A

(1) Complaticn of 100 h ondura.xwo ruming of Rex 78 turbino_ .
- ~blades in dzf/:o(?gw' g :

(2) Pu'ran.mce testinlg o the akewod vane 1mp0119r in W2/500(1)

(5) caq:arquvo tests. on 92/500(2) betivcen 102K flame tubes (no
stub pipes) ard 101A flame tubcs (stub pipes). o

(lo) Imroatigation «xhaust cons pressurc aistribution in 123(3)
(5) Rumning of W23(3) in the new test house at Thetstone.

MECHANICAL PATLURES. c

(1) - ‘Pailire of WA 0.3 dasign blades in machined ‘Nimonic 80
- material in T1A(2) efter 38 hours 05 mins. “total running time.

(2) pa.ﬂum of the starter pinicn in the starter clutch in W1A(3).

(3)' Wea.. of the splines of the intcrmediate driving shaft an
g " w2/500(1) engine. . .

Hia(2)
This unit was used for the determination of blade tmpcratm-u by means
of the optical pyrametcr designed by the }MPL. The experitont was t to

an abrupt conclusion by the failure of one blade which troke aoff about %*
fran the base, Most o the n.mi:‘"xg blades reccived tip domage as a result
af the failure. L

Sufficient work had beea done defore -the-failure to catabli.sh tho
reliability of the instrmmicnt and it appears that the blade tcmperature was
sliﬁhs:ly higher than tho design assumption (Gas temp. + 0.6 Rel.Vel, pot
tecp

This unit has bean used for fxrtbor flight trials in E28/39 at Faurnborough,
On one flight the smooth running cf the engina was interruptad at 29,000 f£t,
by two sharp explosiéns, lika bacifires, caused it is belluved, by surging.
The pilot continued climbing and no further trouble was experienced until
31,000 £t was reachod when thare was a further sharp explosion. Tha spoed
at 29,000 £t was 17,000 r.p.2. and at 31,000 £t was 16,3500 r.p.in.  Tho
e=bicnt aiy tomperaturs at 29,000 £t was about =50°C ard thers was o slight
izversicn of terporaturs at this altitude, which would account for tho faet
that thero was no repetiticn of ths oxplosicns between 29,000 £t ard 31,000 ft,

Tha temperaturo of the coolinz air and tho turbine boaring were both
ca the high sido and varicus adjustments woro made to reduce thess tut with
only lizited scccoss. . .

Ca 15/2,%3 the wdt rfailed 4o astart and an exadration abowed that the
starter diden on the atarter cluteh hed radleds Subacquent canmdnation
Baa abooen that che fop halet off e tarbine aido of "tho blower caadng is
crackad, v '
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" The:unlt Pas olso beea used to dnvostigate the alr flow through & medel of
the 10, ) sugzentor, The first experinents showed considerable losses and even

reversal.of: flow, Py ‘thé MMilstion of Lairings these losses have been reduced

ard further i=provecents -Aré-in haid. -

The pressure distribution in ths exhaust cone of this unit has been
investigated ard a considerable increase of presswe (3" mercury) was .
““"discovered in front of the supporting struts, These experiments are to be
- -vopeated sfter the twurbirs and nozzle ring have been replaced by standard W2B
design compocents. ° o i . B

This urit was fitted with a 92/500 impeller (with tip width reduced to
1.2") and "ro awirl" fixed intaks guide vanes, :

. As compered with series W2/2]1A test (1) when all the major camponents were
the ssme excopt far the izpeller and the fixed intake guldos, the surge apeed
was slightly lower at 12,090 as against 12,120 rpm (both figures corrected speeds)
but the performance was improved (Nozzls dia.11.7")

E; We/2ITA | £ on V2/21h |
RESULTS - | Test 1 Test 1
_R.P,M, 10,000 12,000 12,000 _12,000
Air dol.lbs/sq.in. 1.5 .} . 180 | 17.2- + b6
i.l‘- H.P.m/”G. 15.7 19!‘# 1903 + 0-5%
Thrust lba. B DU T - 563 515 + 9%
1 Xds/twr. 657 820 T3 - + 6.1%
ot °c. . '08!0 . » m . !061 + 506“
Specific fual . 1,800 T 4,458 1.501 - 3.04

. Readirgs with 12,3" nozzls and also with no nozzle were taken and IA toth
these cases the surge speed was increasea as comrared wiih the W/271 series, -. .

- W2/500 No.4

t . » .

! The vnit was rcbuilt with a modified intermcdiate drive shaft and fromt .
bearting ard after a 5 hour endurance run’ard .performance tests the. upit was .-
stripped and retudlt with a rew impellor of. the skewed vane type. This impsller
had a tip diameter of 21,18" as against' the standard 20.68". Up to 14,000 rpm
the dolivery pressure showed a slight improvement over that obtained with a
standard type irpellor but tna increase was only such as would be expected from
tho inoreased tip speed. - Adbove 14,000 rmm the performance fell away considerably,
Performance runs with various nozzles appeared to irdicate.that the characteristics
¢f the impellor arc alzost vertical, : —, .

Furthar runs wers done with. the impellor tip cut dack in “V* shape with the
saallar diametcr equal to the standand diamoter. No improvement was gained by
this modificaticn and tho izpollor is now taing roduced in diamoter to 20,68"

ricr to further running,

Moarshile the unit m reassosbled with tho standard impollor and four |
5 hour cyoles worg succossfully coamploted. Theso drought the rumning time for
this fmpellor up to 127 hours and for the Rox 73 bdlades to 106 hours,

© 12,500 Yo, 2 .

" This unit =as as samblad with a Nimende 80 dladad wheel and with intogral )
deug adr caalngs and stubloss flase tubes, Tho 2 howr accoptance tost was
cooploted satisfaoterily, full opced pcx_‘i‘vrn‘.'\:'.éo with an 11,9 nosclo boing as

Colio =
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i Yfter acoe vurindng with a modi.thd Raat shield.the stibless flase tubes
wirdréplaced by the stubbed type. Performance rurs were carried out and
it:9ii found that the thrust and jet Pips temporature were slightly dom
cacpared with the runnismg with utubl.eu MNane tubes and the specific fuel
consumption wes slightly highor. This 13 to bs oxpected owing to tho
lower prissure loss on the stubless: ﬂ.m tubol and the testl confirmod
resu].ts obtained on’ 1!23 units. ’

-

'rho stubless flams tubes are slightly more ctfid.ant than the stubbed
typo but flame-length is groa’sr ard the flame sometinss rcaches boyond
ths turbine nozzlcs, Until tais feature is eliminated it 13 1ntended to
run W2/500 urdits with the normal stubbed flame tubos.

Biaring Test Rig,

The bearing test rig has now been zade fully automatic and a 100 hour
erfhurance test has been carried ocut ¢n an R & ¥ thrust bearing under &
thrist 1oad of 500 lbs and a radial 10ad of 75 lbs. using SAE 10 lubricating

-01Y,’* The condition of the bearing af; ths end of tho test was perfect.

.

Yo II__AT' ROVERS.: - --

Tsble of all running tines to 28th February, 1943, vt
i s ) ; _;"-.. ' T
it No.|~° Use during Running time | Total running Gime

UniL .-‘ " period - Feb,1 to 28th | to Fel:»ry 28th
SR102 " |hrs.” mins, | hrs, mina.

SR 102 msmntled : - o -00 - B0 11
R, 104 Varying turbine blades L 9 15. . 97 12
SRA05 { Dismantled - 0 00 . "3 31
SR.106 - [V'25 hrs,  test for thin oil 3% L9 159 = 48
SR.107 Dismantled 0 00 27 33
S2.108 | Wrecked due to burst irpeller | 0  OQusl 2 15 -
SR.110 | Installed in E.28/39. aircraft, 0 00 3 13 .
SR.111 | Awaiting build o 00 168 04,
SR.192 | Stripped o 00 | s57. 7!
SR.H13 Engine-disrantled o o 00 91. 36

SR 114 Runn.'i.ng 25 hrs, endurance test, 29 38 69 24

SR. 115 Rigging for gas analysis. 1 10 79 22
SR.116 | sStarting tests 14 06 53 16

- SRT17 ‘| *Noise tests o " 36 3 09

“SR. 118 | Test bed calidbration 1 58 7 36
SR.121 Awaiting build 0 00 16 29
SR.122 Inspcetion after flight test | 1 00 16 06
SR:423 Inspection complated aftexr - :

: 100 hours tost, 8~ 33 .. 109 29
SR, 12 ] Accossary N 20 10 14
R.125 25 hrs, test on thin ail, 25 02 113 16
SR.127 | (Flight FAO. 5 .05 10 29
SR.128 °] (Engines dispatchod 1 L9 .6 51
SR.129 "'} Building fer 25 hra, test 7. 38 7 38
GR.130 Sndurarce ard rating test 6 23 (3 23
3R. 131 Final tost 3 oL 8 o
X Stripred 0 o 33 h3
SR, 132 Sdurancd and rating test 5 53 5 53
§T.1 71 50 hra, onduranco teats 107 b 225 40
a2 | tast et plain tearings RD 1o 53 N
[CALS W 55 L3 o
——— e et - - PO
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'1‘1 “ Outua.r@ foatures for the ronth,

.. 100 hours'dcrslopment test at & take—cff rating of 1250 1iw; thzst,  check

tests-and a'vip oxaminasion of engine after campluting 25 hours flying,
" 100 kours erdurance test on =T.4. E ' ‘ ’

2. 100 Louxrs develorrant test - Tnké-cff 1230 b3, W23, ﬂo.123.'

Engins 110,123 is a Rover built 2B ergine, ifforpcrating a-Rover B.23 Blower
Casing and 20 Vans Diffuser, The Turbirc was an £0 blado Hastelloy with blades
made from stompinys rocoived from the U.S.A, Tho ceriustion equiprent consisted
of scoup typs colanders with radially supported flame S™os and CM9 burners, . the’
air casings werc in mild stcel protected by alitnisirz. In all-other respects
ths engine was to the Standurd Flight Specification, ] ’

The 100 how test wes run in tro 5-hour pericds 224 nine 10-hour periocds and
was campletod satisfactorily. At the end of 50 hours tho cncins suppart trumnions
were removed-and replaced by a later type on which exzanded r-~ing was required
befare clearing for introduction int® the Flight Fngire Speciiizasies. = - :

No parts were changed throughout the test clhor than the trirnions noted above
and only ons inspection of flame tubes was mala, this being a% t:e end of ‘%0 hours
whex'5 domes were removed and the flame tubes insmccted in positim, As the
condition of the flame tubes and durners was satisPucicry, th: doZes were replaced
and the test continued, At various stages throuziout ine tost turner-presswe -
fluctvation was experionced, which was thought tc be caused by the fusl pump, but

* 1t was decided not to change ths pump and thg 1LO hér=s v=s capleted on the one
m. N _ ct T -t o

'm-w the test 103 accolerations were campletad in an-avefage time of
5 to 6 secands and at no time was surge expericrced., 25 st:rts wcre made, “the

:aversge time per start being 15.6 sectmis.

As the test was run mainly in 10 “our r.=_ols efiitiorsl staits with 2 howr
cooling pericds wero made at the cnd of the LD inurs. in cie that the total

- number cf such starts should be tho sams as if thy 233 hod been mmin 5 howr

"

- '..C’éhlc

. The thrust curve at the ond of ths 100 hairs »—=ins s alzcst 13citical
with tho prelizinary-curve carried out price t2 ctiz<irg the tess, bdut the
corrected jot pipe temperatura ot governed spead hol inereased by anrroximately

7 30904, and the spocific fusl consumption showed ¢n fmcvcaze-at $ho sazo-speed

from 1.17 to 1.2 lbs/Ab/hr,

" “The turbdne tip clearance before ard after test showed wery little diffsrence,
bedng .049/.052 befere test and .041/.C49 aflex tcst, T :

The strip examinaticn ruvealed ;0 sericus dcfesis, T2 (awdition <f the .
flame tubes and burnars was very good ad they vors ratislawclizor for furthor
runtdng oxcept that the three brackots. sucuring tihe Jut n2izi2 2o the colander in
10,8 cambustion clagbar wwre troken; the Jot ohlell hovee was still firmly
sscured in the swirlev locating groovs. T fis o tube o’ lonod balance ‘pipe
locating pins woro again.vory badly fretted., 3top: e Being token to obviate

these dafocts.

Tho noisle guido varo averago arca had inereazed £z 40,7075 83 20,715 over
standad and the difrfuser had docreascd in %ol Qeat axen froa ~0,335 to

© 0,615 dbolov stand.acd,

5, Toat amd oxacdnaticn of Smolne %o, 122 (B.93) a0k 0 TS heyea Flight Trials
« T3n yicasxinzten Mrovaflt, : -

v feszallation cod rU GG teiatls of Brcine Vo 10D I tetuivion SL.8570/0
B U o L T B L RS L O i o N A A O R T B N S SN

et ey B L [RETEEEVER | ,_..;)__, I A L I T S A ..:’ hh ':“:'.'Z'CJ"
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".'.Ii.‘ - Surge tests have fana! to prcdncc uv surge wp to a madma’
" “equivalent R.2,M, of 17,400,

2. 25 kours of lcad mnm.ng have been antidactcrily completed, - w'.lth
' little serious trouble on the unit, excapt for the oocwrence of
. rather high exhaust temperatures. The reason for these should
. eppear from an a.nnlya:ls of tho figures now in pmp'an.
5. The flight tests have bocn x-eat:dcted ‘ny l:hnitations on tha axnbient
.- air tcuperatuto. : ,
: 1
" The cnly trouble oxperienced with the eng:.ne was with the -turting pa-h wh‘bh
falled dwring preliminary grouwrd ruming at Hucknall. The exact cause has not
Yot been dotermined btut it is suspected that the failixre was dus to ths pawls
 ocming out of mesh, owing to an intermittent electrical fault in the starter or
ltarter clircuit. ':ho patter is still under investigation, :

The £1ame tubes were excmdned after 15 hom's ruming and the canbuation
equizment was found to be generally satisfactory. .

" The turldne tip clearame was .046" (cold) and the blodes were 1n good
condition,

rhoezgimmreawedfrenthenirrrm returned to theWa'ksa.ndi.natallad
ar the test bed for a ciieck rating tcst and oxnnd.mtion for surge. T .

It was fitted with the flight jet pipe with an integral nozzle of 11,712"
o over, definite clicks were heard from the fucl p-.;n.p, which
were co:!.ncidnnt with knocks felt in tho mein fucl delivery pipe. The engine -
s, bowever, run without removal cr the pump.

“Daring the test bed running, a 30 scconds stnrt!.ngcycle was a.dherea. o,
as controlled by the aircraf't storter panel, but no sigzn of the knocking in the
starter was found,

“In exploring for surge, the engine was rum slowly up to 16,1.1,.5 TePem, (actual)
and maintained at that z2pced for 1 minute. . Fivo accelerntions were thon made -
from ‘s3ow rming to approximately 16,000 r.p.m. in an averuge tine of 6.6 seconds
.:ﬂnoaxrgeorchold.ngoccmcdatwtim .

The Rating Test was canplated satisfactorny, and the engin.e vas then resoved
‘from test far strip and detail examinaticn, . A

—-n

\

L. 100 hours endurance test on ST. 1.

“te ergine cmprised Rover blcwer casing, 20 vane dirfuser with 10° 0% initial
dngle and 7,A, 28,406 G.ins,; air intakes with 2,° romiral swirl angle; nossle
gvids vane 7,A, 0,025 above standard; turbine 80 "nimonio 80" blades; and plsin
bourirgs throughout, - Jet pipo no..zle 11,625 aiom,

(a) 1o 50 hours endurance tasts ravo beon carricd 2ut sunen ..a..t‘ul]q during

the month, Each teat consiated of 5 doudle S5-hour cyclos, each
"half’ doudlo” Syole canprising:=

idinde at kot 1,33 1b, - 13,500 rypom.

;
Yohree oAt magam olhedbios '.:'.":‘.. T2 t,co0 v
S o, .\t ’I. ot Lo "1 It 0

LYo syt e A.._',m. 1oy Ca 00 "

Vo e e R . e teaa oy,
RN . - LIRS \



(b). Porforronce curves toksn at the be
showed only ecall gensral dstericration.

T “.'\.'

anmdcrdut each 50 hour test
“Btripping.of. the unis sfter

the tosts revssled only emall ommta of damage tr miror pu'ts.

rhuo two tosts coc:ph‘e tiTes crdurancs teltl, CT.%
ou tht. Straight-Through unit, ell of wirish wore compl'

50 Mmsrz.

Tha engins corprisecd ancr blowcr onsir.g 20 vwn. A
T.4, 28,697 aq.ins, eir intakes with 24,° nc—inal ewirl an,
T:A, 1.034% above standard; tuwrbino with 8 "Haatelloy” blau.e..

19 hours 16 mirutes ruming ware carried out 2uring 'Pcbrua.v, 1n tho couru

hourl dm'nti.en
‘actorily

’

Lo guido vane

I3

o tests in compection with mincr modifications to bearings, bﬂaring ho(uinp
'» and ludrication systcm, togetter v:l.th atartirg tosts,

Effoct of modifying turbino b]n.e en~lo3 = SR, 104,

A series of tosts in ccanection with Hasteliloy bladed t\n'b:bms has beeu
concluded, .end another series u.-“.rg a t\_bi..e with 80 "‘Imm‘.c 80" bladds 13 in.

Togress, .. -

. .. .
P A

PR

(2) Inveaﬁ.gation of the effect of mdificatim to the blade proﬁ.le of PO
Hastolloy bladed turbine.

The original perrarmme cf the turbina was poor, a3 is shown 'by canpcim
with the pu'tamr..e of the engine when £itt2l with a Rox 78 bladed turbine,
blads prcfiles diverged froa standad at both leading and

The

trdliu
edges and succossive modifications were made by bending thesc cdges, to app'ouh

the carregt form, the engine perfarmance teing dctermined at each stago

The main engine pri'ormance data relntive to the following turbinel is

tabulated below:-

(ii
(1
(m

72 Rex 78 tlades,

72 Hastellcy fully torce

72 Hastelloy blados ..nr_if.ed to ccnform mere
by dending the trailing cdge (aprrox. 5° at t2 %ip) in a direction

Ane r'-

i .

S~
.~

f' - £

3 ‘olades, \no:

o ',-

\

'\:;'1:'::.‘.:: to drowing), -
ueerly to drowing prafile

to increase tha ;as de"]ecti":x reiative to the oicde at e:lt.

(iv) 72 Hastelioy biades frth = modifind "y tendi-; t5 tring the leaﬂ.i.ng
. bladz by approximately.

ed.ge intc the ccrrect positicn.

The conmhined

49, f0 bring'ne 14 cmroximtely into lhe staulssd positim.
AR vestis oorrected NLTLP.

Diffusrc Swwee amust at Valucs at 1100 1bs, thrust,
Test No. T.A. l T focad | swrgs wn'd 1 RPN, T a5Ce CONe C
SRL/21/2 | 28.99 (i) 16350 | 4283 1ds. 179,00 1.18 57
SRL/28/2 | 28.99 (31) 19350 [ 1125 @ 15052 1.25 549 l
SRL/32/2 | 23,976 | (2i3) | 4Tacfezs3 @ 1522 1,245 556 !
sRL/33/1 | 23.975 (iv) 13570 | 1250 1325¢ 1.19 525 i

The above results show that
was restored appronimately
_ thoe dlaldos %o aovfcem to Rex 78 sb

(b) A sordaa of tasis o '\. ol
wbdne,
Jig ae

"0 blatad Nimertls “3
akeving e tt..’. ng e
Jocraas. i o

RN

AR S

!«;

AT

*;"

-

..’

LY

th aczw bulld ag abeve,

the peosr porfermanse of ke astelloy turdine
to tho strnilwd of t! 1y Rex 7¢ +rbine, 'bznper:ung

tut »1ith an

| §rogsns o dosias the effoct of
S0 BEA AT

QL 3 in the -‘*"cttxxof
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7+ -xm“ "nt'i‘..'gg;' altion of othar mﬂg '8,
. ¥eB:Engine No.12%

This ongine was a stardard B.23 blower casing engzino, with 7R 2555 20 vane
diffuser, -After completing 25 succossive accelerations in an averagzo tire of

5¢5 s=conds-cach without any oigns of surze, the onginc was dimmantled ard converted
to the P.J, type.blower caszs, and 13.B 10 vame diffuser. Tho bDlower caze, diffuser .
&nd-atr intake guide vanos used were taken from Enging Mo.115. '

.‘ihenoauverted, the ergine was tested up to 16,420,r.p.;m. (actual) ard .
accoleration tests were mado in satisfactory timo, and without any sign cf surge,

This engine, now as a-P,J, 13.B. typo enginc, was startal on a 25 hours ‘
Approval Test, for thin lulricating oil, but after ruming fogugllt hSurs under
Type Test conditions, the test was tormdnated, duo to tho failure of the impellcr,
A1l the blades on the rear side of the impellir had troken away, and the resultingg

damage had campletoly wrecked. the diffuser and cracked the dlower czse,’

This engine was a P.J. blower-case and 13,B, 10 vane diffuser engine, and it
had cansistantly surged during acceleration tesis. The engino was then converted
to the B.23 20 vane diffuser ty;c, by using the blower sase, diffuser ard air
intaks guide vanes fram Engine }No,115,

Af$ar conversion the engins wvas tested and found to surgo violontly ot 16,340
ToPalte -factunl) under narmal opening up conditions ard to surge during nccelerations
as’'geeviocusly. It appears, thcrefore, that the -abndrmal surging of this engine
is a ckaracteristic of the rotating parts and is not dus to the blower casing and
diffuser design, .

7ZB Engine Nos. 127 and 128,

Both these engines campleted Pinal Test far a take-off thrust of 1,250 1b,
*and have now been despatched for installation in the F9A0 Aircraft.
e : :

W2B Engine No.129.

This engine incorparates-the latest B,23 blower case with integral ben:l ring
and 20 vane diffuser and the turbine hos 80 bdlades, fully forged Mimonic 80, 0.010"
thicker at tha root. -

The two hours Sndurance Test and strip inspection has besn canploted; mior
to cammencing a 25 hours Type Approval Test at the increased rating of 1450 lbs,
{ . for taks-gff,
TR Wen Ergine Ho.130. | - - .
i T . - .

! Engine has campleted Final Test at a tako~-off rating of 1,250 1lb. thrust
and is to be despatched as a spare engine for the F9/A0 idrcraft. )

W2B Bngino No.131,

- This cngino has campleted Final Tost at a take-off rating of 1,250 1b. ard
has been despatched” for imatallation as tho tail unit in the Wollingten Flying
Test Bed,

W2B Engino Ko, 132, A .

The ergelno bas completed rimd Test ad a take=or'e ratinger 1,000 ib, 2l tho
engire will bo Bold, posddng the complotion of the fortheonine 2 hoea teat on
2 s 1 : 33 N

[V . A
Toire to, b0,
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!(aditications for the carcying cut-of tuto-wiﬂ»mvru:o diffuser ind
reduced radtal olcarance-botween impsllor tip and entrance to diffuswr are
procseding, . _

’ " Yo tuxzing for period undcr rwi
- "'otalrzndngtimtodato l.o):ourazomins. _
WNIT 22 -—:"‘:- -

The turbine rozzle ring has been modified to give an sxit area betwecn '
0,755 and 1.25% under calculated arca,

. With 12-}* diometer propolling rozzle, the following re<ults have been
obtained carrected to NP for air tecperature at entxy-to Venturi meter.

, R.PML € 16,290 . 16,100
.  Ttrust in 1lbs, .- - © 1602 1550
Tecperaturo in exhaust pipe 636.5% "610°C.
Specific Consumption, lbs.pcr howr . ) i
per 1b, thrust 1.23 1,21

nﬁ,aﬂttent surging ocowrred at a carrected speed of 16,290 R.P.N..

) cwﬂderuti.mia being given tomd&‘tcaum to d:rt‘user vhiehuy gin a1
'Wintopspeedﬂthmtmm )

mmrdngﬁmtorpu-iodmﬂenrwia-ihmﬁms
* Total runining tins to dats - 9 bours 13 ming, - e

RUING TIMES :

Supercharger Janugg Total
e hrs, mans, krs, mina,
H.1/1002 : b 29 129 22
H.1/1005 - 3 7 32
He4/1004 ‘ 3 8- 10
H,1A/1005 - 6 6 6
) Total ' 15 43 224 36
H.1/1001. i

Tha supercharger continued ths calibration tests with straight turbine.
blados, Tests wore mumn with tall pipe oxtonsions of different diametera and
these iniicated that tho standard diameter, 16,25", givos the best compromise
betrcen thrust amd jot pipo tomperature - spocifioc fucl consumption is
sonsibly waffcoted by this variadle,

1 the conclusien of tids work, tha turbine wheel was changad for cne having
tha crigdeal brsted fom of blados omd teats wero M to rrovide a direct. )
compariaon with the stealght bl".&..a. ‘Thuse ahowed the-thrust to ta nlia‘\tlr
i ._‘.~..~~c whth g oatradght Blados = 345 at 9500 ‘l (‘\LL...; to '\bc'xt lm. ad 3000
RE 1 the -\"“-'Lxh AR 1 cons '—wti\n alao soma 35 W Jw vipo
. N T IO NS L LAY Lovers vl U aly S ;‘.'t'. hl.‘.'u:l. .'\:;y)r. At

LU I R S cﬂ'..‘:‘.“. b, O N N S £ SR I R
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romote Aate, whilo tho pcasont =rios ¢f tozss wire dono urder tml,y corpnrublo

~—¢:oml.1t*.t.o:u:, with 10 other change zedp. 'Ihzm tho ‘turbine whecl itself,’

e suporchargor is row. ntrt,pod arA thn ccnproaaar ‘is boin; pruparod
for ennbmtion at orthoarpton,

H.1/1002, o .
.. Tne supercharger was rebuilt strictly to the Gloster 2,90 standard

to rovide a flight gprre and a 2-howr endurance test was satisfactorily. Tun,.. .

) An oil heater coil, located on the support cylindcr near to its rear -
ord, and cornected between the oll puzp and the pressure filter, was tried - 3
out during the enhurance run with extremely snooursging results, an 011 ,
tanperntmre, at the metering ru=ps, of 66°C teing maintained, - .'

The uni.t was stripped and rcbuilt - sithout the ‘heater coil - and
aatisfaotorﬂy ca:pleted its fim]. test. °

H. 1/100} anrd 100&.

Two ms:tnl ground runs, on both units ain.xltaneously, over the fu].l
speed range. to 9000 RPX were- mode. .

»-Pollowing tiis the units wero removod from the acroplans and returned
to de Havillamis for cleaning of the canbuztd.m chambers prior to ro-insta.u.at:lon
at the aercdroms for ’nght tr.ia.ls. .

Ho12/1005.

The supercharger, which was assembled with the 83-blade wile-~chord
turbine wheel and stub-tubo corbustion chcsbers, was calibrated up to 10,000 REM.
Campared with an average calibration of No, 1002, the thrust is of the arder
of 6 to &% lower throughout the speed range while the jet pipe temperature is
some 30°C higher: specific fuel consumption is about 5 to 65 higher,

_Tests were run on a mock-p of the Gloster aircraft fuel system for the
p\n'pose af checking the functicning of the fuol tank pressure acéumulator é
these are as yet .inecnpl'.te.

)

"m:l . tyye ccnbustion chambcrs, w:lth fixed-orifice burne.rs, were
fitted am a 2-tour endurcnce tast at 7750 R™M was run, = The thrust was
siizhtly higher than with ths standard chasbers = about li§ - while the Jet
vipe temperature was some 4LO°C lower: it is perhaps urwise to draw any
conelusicns frcn :unning a2t a singls speed amd a complete calibration is
awaited, .

At ths present time the chambers sre removed for ir.specticn rrior to
anburk:lnguponatestuptowooow

thutim ‘ o - o .

The Darttcrd test rig is now 1n full vor)d.ng ordar and tests are
proceedi.r.. gatisfactorily on tha lar 36 caxdusticn chcmbcrs.

V., AT '"““'m.r“': - VICKIRS

RICUTG TDES
Tl folloning are tha el teea oy comploty undta,

T ' ! : 3
. . .t L ‘s M [ .y
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*. After reassesbly and calibration tests, a'2-hour camponsnt aprroval test was
-run on-this unit, The '-umi.ngm good ard ths performance similar to thlat
Trocently obtained on units '{ol.1 ard 2. A strip om::dmtton followed in which
ererything was found in good condition except for a’crack in the outlet .edge of
ong turbine first stags fixed blade, This blado did not require- replacement.,
The .unit was reassemblod, rim for setting.and demonstration purposes, and given
3 halsltm proof test, It i.s now being prapu‘od for dospatch to Closter

" Mo.2 UNTT.

This undt is at Gloster Adrcreft for the 2.9/40 installation.
No.3 uoePE SR f
Thds unit has been cocplotely sssembled in condition far inistallation in the

Lancaster flying test-bed, The arrangement is gencrally similar to that of
writs Nos.t and 2 but differs in the follovrlng Tuspects:-

(1) ﬂwoxtmlnmunriesmchmged. There aré no aircrart
auxtliaries and electric starting is provided,

(2) In the cabustion chmber' the primary chamber, outer wall is mads
doud | -

(3) "'lwt\r‘h:lnadisc narl.ngbhdua:aﬁxedbladesm!n '
Nimonic 75 :l.nsteul of Rex 78. .

The unit is in the test house whero it is being covmected up to the m

. instrument panel which is to be installed in the lLancaster,

No.m COMPRESSCR,

A sories of tests on th:ls ccnqx-essar has teen canpleted. This is the
first doubls conical £laro caupressor. As ccopared with 0.1 caxpréssor, which
had blading of the same section in a single flared arrangezent, the efficiency’of
Nos20 compressor is higher at low speeds but siightly lover at high speeds and
both pressure rise and. efficiency characteristics arc less peakod at low and
intermediate specds, A unit with-this dcsign of ccopresacr should therefore
ba easier tc start than Xo.1 unit und should have a greater margin against

ntamng.

. VI, AT ROLIS - ROYCE
1. HLADE TESTING RIC.

The sot of cast vitallium blades (C.R.tyTe) has so far comploted 20 hours
of the proposed 50 howr endurarcoe run at 6,5(\) rm ad 850°C gas te.:nparature,
measursd at the cutlet from the turbinc. S far tho blades have given ho
of trouble, though progress has teon hindored by rig defcctas, Inc:.d...ntal]y the

combustion chamber uswd f'cr thess tosts (an 13 inch C.R, f"'oc) has so far proved

troubla~free and in tho course of the runs a -aximn heat .‘cleaso rate o nearly
2 x 1€7 C.H.U, por cu.ft. por hour por atmosthors has been reachad w:lth a

. combustion efficicrcy cf at least 950,

2. C.R WNTTS. -

C.R.1.A. B3 now bosn 3y ur £ A cumrefesrien :'.\:io c:‘ roasty .’.:l, but a
prosont acesleration beycid th‘.'\ puin. ias ;'- o \u' ty Wwoonzel of tewldng of
thy Laror-rotor seals ?.. sllew il atalling, aliheuch ‘E: cold soal clearacieca
sl by sheub €010 din inoan o0 '.“. W oetve the '.:‘cn‘.v‘:. e
T N T L T LR B B L R S R S N R N
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unit, u.sing thn '[I irch o rustion- chmbcr, to chnck tris paint.,
... Coe - , [ R -0
.t As olso mtcrdad to wrist tho blodss of TRAA W ca:pcnuto for the
ngl.ur doviation obtaincd vith tho closcr blads spacing. 7This will bo dine”
-$Q, allow for the -possidbility that tho fouling is preceded by, and in sure way -
oamod by, the atelling. If so, the twisting :rill cithor curo tha troudbls
.h'annfor :I.t to a'diffurcnt camprossion ratlo, - -

Up Uo the point of breakdown tha runming cf ths undt is quite aa.ti-factary
There is little noise and air flow and ccorression presswe are rock-steady,
Allowing for the leakage loss through the large zeal clearances now used ths
canbined oﬂ'idency ‘appears to be up to_expactation.

Cascade 'reats.

Tests at design idcidence on turbinc cascades correaponding with the
_4fi-bladed and 60-bladed rotors have now been ccmpleted.  In both cases tte
1038 vardes inversely as the square root of Reymold's nimber, suggesting that
the flow is laminar, Optimm efficiency would be obtained with a
intermodiatoe between the two tested. The closer. spadng has about 4° less

-deviation- than .t¢he wider crs,

m:-wm.ngti.moncn1}.. d\ringthemnthm

-t
B

*2 powrs 57 mins, blown and 2 hows 28 mizs, power.
Total times 13 hours 36 mins, blom and 17 howrs 47 mins. power,
Thennd.ngﬁmut ﬁecouphdrota- testrigm 11 hoursl.Sn:Lm

0 LR it
Month's running time 6 hours 49 ~dnutes.

'rota.l nkxn.tng time 18 hours 07 cimutes,

The- u-a&ing o the combustion cquimment rreviously reparted is atiriosuted
*o the high amplituds pressure variation (at i=pellcr blode frequency) in the
compressar delivery. To deal with this the 1-pellor tip-clearance -has been
increased from 0.5" to°1,0" by cropping 1.0" from the impellor diaxzeter and a
set of oambustion equipment in heavior gauge raterial has been crdered, The
running during the nonth has boen carried out with the original ccnbusticn
equimment which has been strengthened and repairel a2s far as posaible in
omier to obtain performance measwrements for tho cropped rotor and to ccatinue
the investigation into the pressure pulsations,

The mximn cerditicns reached viore:- -
10,2.& R 1,975 1b, Thrust, 1.33 1t/ hr/1b,.Sp.Cons. (Corrocted values)
. 630°C Actual Jot pire terperatiure;

these figurcs wero obtained with tho ovcrsize, 15,9" dda. Jet pipes T
componaato for the cropping of tho impcllor the engine r.u-.inun speod has
been raisod. from 10,000 0 10,500 HPM.

A dircct comparison of the amplitule of iressure fluetuaticn dofare amd
after cropping tho rotor is not at present av \.nablc. as 1% has boen found that °
resonange offcots ara present at cortain specds but, even with thu cropred
rotor, tho gressure variation ia sovere {of the ordor of £ 15 1b/aq.dn) en a
compreasor delivery proaf we of 20 1b/sa.dn, saugo,
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Hork on the shat anaular canbustion crezbor which is similar to tue type
in use on ths first thrio 7,2 orglnos, has snown trat in spits cf a good doal of -
visille flara ot ths outlot the cumbustion =fficiercy, by dircct loss —easurszent,
18 about 973 at air/fusl ratios of 67:1 and 70:1. The radial tsmperature

gradiont 1s still oxtroraly stesp, The obsence of tho double wall to the primary
zons did not have ony dsletericous offoots, : :

Work on the modificd original P,2 annular eécctustion chamber has teen
re

An altermative mothod of diroot mamnt cf cozbustion loss has been
developed and is gziving pr@sing roMilts, A cocparison with the Cocbridge
analysis on the P.2 rig gave closc ogroemont, The mothod is based on tho -
neasurement of tho not and gross perceatages of CCj, where tho ret concentration
is that in a watcr coolod semple and the gross valus is that cbtained after
- burn_l.ng all the r_eaidml combustibles, The combustion loss is given by

Q02 § O“_‘go;.Mt x 100, an exzrossicn which yiolds a value of efficiency
occurate to 21,54 in 95, of all cases 30 fcr exaxinad, - The method has the

advantage of needing only the estimaticn of carbon dioxids which can be determinel
with great precision. :

The WiA 1.3 wos rlown in 2.28/39 with a calibrated pitot tube in the jet
pipe, and tests have intluded a climb to 31,000 f£t. and climbs, dives and lsvels
at 15,000 ft. The flying time during the oonth was 1 howr 58 cins,

Dwring the climb a surge was experienced at 29,000 ft. and again at 34,000
ft. The froedmm from surging Letween the two heights was acccunted for by a
temperature inversion, The minimun oil tecperatizro was +8°C exd a hizh twrdine
cooling air temperature was recarded, rising to 255°C at 31,000 ft,

In vicw of the high rotational speeds attairad, the surging and high cooling
air tcmperatures, a rartial strip was undertaken. The turbine blading was in
a satisfactory conditicn and the unit was reassecdled after reducing the clearance
of the duplex cir seal adjacent to the turkine dise rin fram 0,075 in, to 0.062 in.
as it was conaidercd that the high ccoling air tesperatures mizht be dus to
excessive cleararce cn the air seal or to the modified dise fan blads desizn.

After a further flight test at 45,000 £t, it was found irsossidble to start
up the engine and examdnaticn showed that the starter pinion which meshes with

the high sreéd rinion hod stripped its tecth and csused damoge to the remaining
guar Se .

A carplete strip revealed a cracked tup half rear dlower casing caused by
an old irpeller rub. = A new casing is being machined ard the corpleta unit
reconditicried, .

An analysis of thas thrust figures obiained stowod tho results %0 be
remarkably ccnsistont when plotted in a non-dirensicnal form anl gave at a
rotationcl speed of 17,000 rm in the stotic coendition a thrust low of

Sctt thrust o (rol.2ensity)0°3%

Tho corralation &f fuel conounmption figures was povr and in corrardison
with tho tench test rosults, ylolded consistently high valuvs, This threes
scio suwapicion o the burner jwrossurc mettad of fuel £low reasuroment,
Canprodncr tezporature £lso rosullta wore vory scattored ovlng o flusiuaticns
{0 tho Litake fouperatinee ocaswanentd, »horeas tha Compresacs presads ratlos
plos was dadrly gead,
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This refers to our letter to you dated October 7, 1999, regarding your appeal to the
Information Security Oversight Office for 14 documents previously requested under
Mandatory Declassification Review procedures. One document (AD346727) was
provided to you by our letter dated November 19, 1999.

The review of 11 British documents you requested is complete and there are no
objections to release. Titles of these documents are contained on the enclosed sheet and a
copy of each is enclosed. We will advise you as soon as the reviews of the remaining
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