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CORREQINS (7 November 2011) P.1
Appendix 1: 1962 BRM P56
Lines 4%60 PP =197 BHP @ 11,000 RPM.
Lines 51/52 TP =101.5 Ibft @ 9,500 RPM.

DA®1088 Motor Racimy. March 1963

Appendix 1: 2003 BMW P83 not CoY)

Lines 18/19 B =96mm (so S =41.42mm fo®@28cJ.
Line54 B/S = 2.318.

Line 24 IVD = approx. 41.4mm

Lines49/50 PP =927 BHP* @ 19,000 RPM.
*Converted from 940 PS.

Line 124 W =8l kg

DASO1095Ten ¥ars of BMW E EnginesPaper by Prof. BIng. Mario Theissen et al. 2010.

Technical Innovatios: 195 Eq.34 Ferari-Lancia D50
0 Re: Chain drive to OHC
[1922 John Weller AC 2 Litre]

ADDITIONS
Appendix 1: 1956 FerrarLancia D50
Linel24 W =170 kg.

DAS0108%urin Drawings G.Goldberg, Seffublished. 2009.

Technical Innovations 1936 Eg. 22uto-Union C
OWet cylinder liners
[1922 Both Harry Ricardo Vauxhall TT and John Weller AC 2 Litre. Boe#ttlay Alocks]

CORRECTIONS RBITIONS (16 October P13

CORRECTIONS
Appendixl: Eg. 6 1914 Mercedes
Line 17: R: Measured as 4.89 éeatimatedas 5.
Line 23: VIA: 3not 6().
Data by courtesy of Eddie Berrisford while restoring a car of this type.

2NA EraEg. 34: 1956&anciaFermri
P.9:2Yine:CN} yOS&a 02 CI f GpeldasFalgd YS 41 & YA &
P.10: PS2: An ltalian source statest the 4WD D50 Lancia wast completed.

CORRECTIONS & ADDITIONS (30" November 2013)
CORRECTION

G{AIVATAOLY( hppeedxNE Sy3IiySa FyR !

SO1. The 1889 Daimles 16Vhot 14V2.




P.2
ADDITION
Egs. 69,70, 71 atp.2
The Honda Formula 2 gimes were-
1965 B/S =72/61.2 =.176, V = 997 cc.
Jack Brabham estimated the power as 130 HP @ 10,000 RPM.
1966 Completely redesignedpsaller and lighter;
B/S =78/52 =1.5,V =994 cc;
150 HP @ 11,000 RPM.
DASO 1110; draft 1967 maruipt by K. Ludvigsesupplied by s courtesy.

CORRECTIOBMSADDITIONS (24 February 201p
ADDITION
Appendix 1Egs. 54, 56, 57, 58 Rows 34 & 35: Ferrari 312Brwaus T chassis
The steelbacked plain bearings of the Ferrari BP5 of 1980 hadliameters of:
2 x Intermediate Man Journals (MJ) 56 mm (the end bearings were roller);
12 x Crank Pins (CP) 38.5 mm.
The bearings wer€levite type CL112, able to &k pressure of 12,000 psi. These were claimed
at the time to be superior to anytber make.

pppppppp

. .o
DASO 1118, da supplied by courtesy of Bo 3ed.

It may be reasonably assumed that previous 312B engines hahthe sizes.
The ratio MJ/CP= 56/38.5 = 1.45 was higher than usiealNA enginesegs:
1965 Climax FWM6 50.8/41.3 = 1.23;
1967 Coswih DFV 60.3/49.2 = 1.23
2000 Ferrari type 49 48/41 = 1.17.
The reason was that the 312B had oglintermediate journals on it§-throw crank and
therefore needed a larger diameter for stiffness than tiséed 1-bearingper-throw engines
Thiswill have offset to some extent the frictional gain from fewer bearings.

Continued below



CORRECTIONS & ADDITIONS

POWER CURVES

Eg.
DASO
YEAR
Make
Model

Vce
Ind.
System

Confign.

Bmm
Smm

p.3
(August 2015)

ADDITION
54
1122
1975
Ferrari
15
2992
NA
180V12(F12)
80
49.6
N P MPS BMEP Powers as published
kRPM HP m/s Bar were Italian CV and
6.5 242 10.75 11.14 have been divided by
7 283 11.57 12.09 1.014 to convert to HP
7.5 321 12.40 12.80
8 350 13.23 13.09
8.5 375 14.05 13.20
9 397 14.88 13.19
9.5 424 15.71 13.35
9.75 437 16.12 13.41
10 448 16.53 13.40
10.5 463 17.36 13.19
11 473 18.19 12.86
11.5 486 19.01 12.64
12 492 19.84 12.26
12.2 493 20.17 12.09
12.6 491 20.83 11.66
FERRARI 015
600
500
’——'
400
yd
- 300 "
P-HP .
200
100
0]
g 1 2 3 4 5 6 7 8 9 10 11 12 13 14
N - kRPM
15.00
/ .
10.00
BMEP - Bar
5.00
FERRARI 015
0.00
0.00 5.00 10.00 15.00 20.00 25.00

MPS - m/s




CORRECTIONS & ADDITIONS b4
ADDITION

(September 2015 %
Eq.40 196Ferrari type 156/120 J

DASO 1126 has provided a crssstion of this type of-cylinder Ferrari engine, -
Bore (B)’3 mm, Stroke (S) 58.8 mB/S = 1.241Swept Volume (V) 1,477 cc. This is shown on
the Figure below:

Scalingon an enlarged print) shows that thisrist the engine described in"2Naturaly-
Aspirated Era (2NA) Part 3 anddppendix 1, although that data is well sourced. In particular,
the cylinder head is quite different in tal, as follows:

Eg. 40 New data
DASO 54 & 711 DASO 1126
VIA 60 74°
Sane as 1958 type 246 Same as 1956 dxancia D50
IVD 41.6 mm 35 mm

DASO 711 states that there were 2 sizes of inlet véhee2" being 38.5 mm which by
implication was also at VIA =%@Correspondent Ron Rex has suggested that UlAplied to
the 1961 revamp of the original 68 bank angle type 156 and that the 1%2€hgine was always
VIA 74
Ferrari have always beenprolific maker of engine tygeand it would be typical practice to
experiment with different configurationst inay be supposed that the Peak PawWEP) quoted
for Eg. 40 of 192 HP @ 9,500 RPM wasfor. 0Bt @S¢ Sy 3IAy ST | & tthaiNBJA 2 dza
a{ YYOF t 0S¢ SnfeRdeqtShavela droader Torque curve, although less PP, to suit
twisty circuitslike Monaco. If ivasactually r&ed at Monaco in 1961 it did not win because the
Ferrari team were beaten by Stirling Moss in an old Luaiitis a 4cylinder Climax engine

Drawing details
IVD = 35 mm, so IVA/PA = 0.23;

IVL = 10 mm, s¥VIL/IVD = 0.286;
EVL = 33 mmsp EVL/IVL = 0.94.

LIN = 315 mm, so LIN/S = 5.36.
By Note 27, the inlet resonant speed wollel8,400 RPM.



ltisprad 6f & &1 FS (2 | a-8yzRE¢GRFOGARSSYIARYBAYSISNE
CRL= 126 mm (given www.fltechnicaland as scaled);
so CRL/S = 2.14.

At 9,500 RPM MPDP 35658 g.

PH = 64 mm, 98H/B = 0.88; PH/S = 1.09.

MJ 55 mm;
CpP 39 mm, so CRIM 0.71 and CP/S = 0.66;
GP =19.5 mm, so GP = 0.5.

Design features
T aWI y2é cadesigni8aiing from hiséylinder sports fa Romeos in 1927 (his
1924 P2Alfa had finger followers);
T { K26y 6AGK nn YY 02NBE OBigd dzNISE (I 2SNETA YISKS 43
had Weber 8 IF3Q given innww.fltechnical).
1 Inlet tract downdraft = 19 exhaust 8 (both relative to tte plane of the piston
crown).

References

DASO 54SAE 818A W. Gay Jan. 196His(fFord paper, principally conceheiith the 1963
Indianapolis engine, hasbmecomparative datadr the Ferraril56, presumably official).
DASO 711 CLASSIC RACING EN&INEigsen Haynes 2001.

DASO 1126 Ferrari 156/120 drawing copied to the @ully courtesy of Ron Rex.

CORRECTIONS & ADDITIONS

CORRECTION
(October 2019
3" Naturally-Aspirated Era (3NA) 1982000 Part 1 1989994

Since writing this section andqducing the tabulated data iAppendix 1some more
information has becom available on the Honda engmef the McLaren cars which were GP
oCarof-the-Yea€ for 1989 to 1991 (Egs. 723 and 74).

Although Hondawerew® FNI} y{1 Ay RSAONAROAY3I GKSANI flFaid S\
the 1992 RA122E/B (DASO 69) (KhicA & 2y G KS @ISY&E ANBK ANE @ ABKIEF AN
very little about the 19891991 units. The data nowwgn here (references are deted below)
and compared with the originas therefore a mixture of official Honda and some of lesser
authenticty. In those fapoff timesbe2 NB (1 KS CulirualyindntRBSHISR 2d.IY Sy G ¢ NIz
engine builders often mod#d their engines from ract-raceas well as seaseio-season.

Consequently, it cannot be certain that data available is consistent frorardiional to
performance figure$rom different sources. Bearing that in mind, this Correction tries to steer a
reasonably believable balance.

Eg. 2 Honda 1989 RA109E 72V10 3% Litre
(1).The V10 Balancer

The original website text, based on (727), désed the V10 balancing shafs docated in the
Vee. A Honda paper published in their Technical Review (11@%ksghat it was actually placed
alongside the crankshaftFig. 72C below illustrates thi§he paper refers specifically to the 1990
RA100E mgine but it is presumed thaht same necessary configuratiapplied to the RA109E.

Continued on P. 6
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P.6

NGV C
\ —RINS Y

INTERPRETED AS “BALANCER

B3 1&ANS2Y4 RAERT DY
(2).Perbrmance

Appendix 1 Update
B =89 mm; S =56.2 nm#i) B=92; S=52.58128,plus0.050n S)
B/S =1.584 B/S=1.751
V=3,496 cc V = 3,493 www.allf1)

On reviewof the source (47) it now

seems thathis datamayhave applied

to the 1988 precursor of the 1989

race engine.
PP 610 HP 642 (1121)
@ NP 3,000 RPM @ 12,800 (1129)
BMPP =12.01 Bar 12.85
@ MPSP =24.35 m/s @ 22.42
W =150 kg 160 (1121)
PP/W =4.07 HP/kg 4.01

Eqg. 73 Honda 1990 RA100E 72V10 3% Litre
Appendix 1 Update
B=92; S=95 B=93 (1121)
S =51.42

B/S=1.751 B/S = 1.809
V = 3,493 V =3.493 (991)
PP 650 670 (1121)
@ NP=13,800 @ 12,256 (1121)
BMPP =12.07 14.01
@ MPSP =24.17 21.0
W =146 160 (1121)
PP/W = 4.45 4.19

*Given officially by (1121) and supported by a max. of 12,500 shown officigll§ 27).


http://www.allf1/

P.7
Eg. 74 1991 Honda RA1H®/12 3% Litre

Appendix 1 Update
B=86.5 S=4 B=90; S=45.76 (1¥28ss0.04 on S)
B/S=1.744 B/S =1.974
V=3.498 V=3,493 (991)
It now seems pssible that these These dimensianare probably those
dimensions wee relevant to the of the complete redesign raced from

15'60V12 raced in the early part of 1991.  the middle of the year (tentatively
labelledRA121E/B

PP = 764 TJable error; should

have been 724 (69) 724 1121)
@ NP 13,700 (69) @ 13,800 (119
BMPP = 14.27Should have bae 13.4
13.57
@MPSP 22.65 @21.6
W=160 (69) 154 (1121)
PP/W =4.78 4.70

*The 1992 Honda RA122E7/BV12 3%itre was officially
B=88; S= 47.9; B/S=1.837; V = 3,496 i{@Asts doubt on the above dimsions, as it
would be expectedhat B/S would be larger in the later engine.

DASO references
47 Data supplietly Brian Lovell (forméviD of Wesla& Developments)
on 18April 1992.
69 JSAE 9301494 (in Japanese, translated by Butcher and Tgniguch
via Brian Lovell oh1l March 1993.
727 McLARENA. Henry Haynes 1999.
991 Honda press relead@ecember 1990.
1121 HondaR&D webge Technical Review: F1 Special, December 2009.
Source advised to author by courtesy of Rox,Rely 2015.
1127 Honda R B Technical Reviewol. 3, (1991) In Japanese.
Copied to author by aatesy of Ron Rex, July 2015.
1128 Autocoursel987-90.
1129 Captions in Honda Motegi museum.

CORRECTIONS & ADDITIONS
CORRECTICGINd addtion

(8 October 2015

2002 Homla RC211V

hy tomt 2F GKS aSOGA2Yy ADNIY yR 9mMmby ¢a 21 KENDSETLGS
available waprovided on the new MotoGP 2002 Honda RC211V 990 cc engine. Speculation on
the Bore (B) and Stroke (S)this 75.5V5 was that it was an2m increaseebore derivative of the
Honda RC45 90V4 750 cc Superbike enginejwids B = 72 mm x S = 46 mm, B/$H65,plus
a 8" cylinder to reach the MotoGR:-strokeregulation 990 cc.

Better data has now been extted from a Honda R & D TechaliReviewseen recently(see
ref. 44 below; this continues the ref. numbers of theéc section). While providing much
interesting information, Honda gave it mostly in relative form. However, a &esison, shown
below onP.8 (suitably enlarged), enabléhe B x S dimensions to be deriviedm the B/S ratio




P.8

Breather case

QOil tank chamber

Fig. 8 Structure of crankcase

2002 Hhnda RC211V
75.5V5 B=72mng =48.6 mm; B/S=1.605, V =989.4cc

Honda, therefore, had retained the Bore dimension ofthe RC43 Yy R y 2 R2dzo i AdQa
and lengthened the Strokevith a 3" cylinder at the front.Honda examined coitfurationsfrom
2 to 8 cylinders baire choosing 5 as providing the best machine Power/Weight ratio within the
rules.

The Review power of hRC211C was given-as:

tt OSBMRmMcn 12¢ I G20SN) umn |t é

The website had accepted a figure of 220 HP (1) sstiibseems appropriate for thisnalysis.
However, (1) suggested thRbwer Peak speed (NP) was 15,500 RPM. The Review has one
dimensionalffigure which shows Maximum spd as 14,000 RPM. A relative power curve
indicates that this waalsoNP. Perfanance is therefore taken as:

PP= 220 HP
@ NP = 14,000 RPM.
So that BMPP = 14.21 Bar

@ MPSP =22.68 m/s.
This is virtuallydentical to the RC45 performaa (32):
BMPP = 14.4 Bar
@ MPSP =22.2 m/s.
Crankcase development
TheReview reports that the power had ba increased by 4% by scavenging the oil into a
6semidry-sumg  OdzY IS NB2E OF &5 shoyhasSoHidldn the sedtidnkhis i KS Sy 3
gla m 13 fA3IKaE&NLIE K EQF colrse, Yhazoilfdid Gofif AllBhe space. Being
a 2wheelmachine the oil level would remain parallel with the crank axis when banked over and
cornering steadily. &h crankchamber throw was séad and was kept 70 kPa (10 psi) below
atmospheric pressure.
Valve gear
Hg. 10 of theReview, showrRHShas beerused
(suitably enlargedio determine the dimensions of the
RC211V valve gear:
VIA =24
IVD =30 mm; LvV=9.3 mm; IVL/IVD =0.31.
4vic; IVAIPA 9©.347.

ol

E"l Upper injector

i

MGVP = 65.4 m/s. 7/ N 7
If IOD = 32%) the CVRS MVSP = 4.9 m/s. (O INCG omeriteoer
E\D =25 mm. Nk S\

LIN =169 mm; LIN/S #48;
From Not&7, the resonant RPM would be 15,700, but
clearly the 1.5 area ratio of the inlet tract reduscthis. Fig. 10 Twin injector



P.9
Reciprocating pds

PH =35 mm; PH/B =0.49; PH/S =0.72.
CP =30 mm; CP/S =0.62; dB mm; GP/CP =0.5.

CRL =98im; CRL/S =2.02.
At 14,000 RPM, MPDP = 6,644 g.
Power curves
Honda providedelativepower curvedor the 2002 RC211\tgtroke ard the NSR500-8troke.
If it is accepted that thactual powerswere 220 HP @ 14D RPMor the formerand173 HP @
12,000 RPM for the latter in 2001 tune (as in Appendix 4) then the curves can be completed to
find the origh. This is shown on the chdrélow:-

pP= 220
s RC211V
HP 200+ == NSR500
PR/ < 1
1 'g—-
o Torque
2
] R
w .
16 ‘
E c* ,—-/
R RC2uv
50f Wﬁ?ro T
gk x.ole
'RPM Engnespeed 42K L4k
o WP ™
[o) L

% FC= ((SPECIFIC) FUEL CONSUMPTION

This chart emphasis¢he minute gap between Peak Wer and Peak Torque of the super
tuned 2-stroke (as described on P.15 of the motorcycle sectam) the boad Torque range of
the 4-stroke. Ao, with the relative values d¥C (the absolute numbers cannot be fourit),
showsthe much higher Thermal Effency of the 4Stroke, which is alstescribed in the section
on P.17.

2006 Honda RC211V
Having won the Championships in 2002 and 2008 Walentino Ross riding, butdbthem to a
revamped Yamaha after Rossi transferred to that team in 2004 and, 20fila redesigned
both the chassiand engine for 2006 (45)t was used after beginning the season with a
modified 2005 machine.
No B x Slimensions were given in thef, paper but the engine changes accomplished the
followingrelative to the 2005 radel:-
60 mm reduced length
30 mm reluced width.
Within this smaller envelope the distance between crank and the gearbox countershaft tvas cu
by 27 mm; each cylinder pitch w& mmsmaler; crank width dropped by 21 mm. Thencrods
were shortened by 4 m. The front cylinder inclination vgaeduced by &
2 SAIAKG 61 A& NBRdAzOSR o6& 13 FYyR gA0GK fSaada FTNROUGA:
G 2 @S NJ @mabout brt extt 500 RPM. If 245 Hp at 14,500 RPM was achieved, then
BMPP =15.3 Bar.
There wa a new electronic throttle contraystem. With the front 3 cylinders opened
manually as before, the rear 2 were opened by a motor more glatlow speeds to prevent
whed spin.




P.10
The effort brought its reward by regaining the Championships yWNitdyden being the rider.
References
32.DSGFAf A 2F YlsOtagin8stumiy | 2 Y RI Q
44. (= DASO 113MHondaRé&D web sitd’resentation of RZL1V equipped with 4troke engne.
October 2003.
45, (= DASO 113Honda R&D web siteresentation of 2006 ModdRC211V. October 2007.

CORRECTIGN: ADDITIONS

ADDITION
10 October 2015.

Note 118 Part 2

Correspondent Barrie Hobkirk has kindly cleaupda caption doubt about a bowet bulge in
GKS LK2G2 2F az2aaQ al aSNF A falgwsiINF OGAOS G GKS
GThat car (Chassis 2523tht time of the photo) was tested and raced with both normal and
injected 250F engines. The bulge wasléaicthe carb opening mechanisifor the British GP,
Moss chose to use a normal engine over the injected vetsipou look at the top of Page 2 of
your same article, you will see a photo of that Injected engine fitted to chassis 2522 for the earlier
Goalwood meeting. The carb openingechanism is visible there. That car also had a bonnet
bulge for that race

CORRECTIONS & ADDITIONS

ADDITION
30 October 2015.
Note 13 Part lIPiston Ring Flutter as a limib Piston Speed
The ref. note showed that the basic condition for the onselater of a plan rectangular

secion Piston Ring was:
w. MPD :[[_)QR]
D

where w = Ring axial width;
MPD =Maximum Piston Deceleratiomat outward end of stroke);
Dp = piston groove pressure above the Ring;
DR = Ring density.
Engine data for 131 ¢ 1983 showed tht, in practice,Dp did not vary significantly over a wide
range of NA and PC racing eres so that the empirical reftufor castiron rings, was:
w.MPD = about 4,000 mm.g

Note 13 Part Il the discussed how engines in thé RA Era, after 1988, were operating above
that figure. It was concluded in Postscript 2 from practical oke@ns that this was achieved
because the normal operating RPM were so much higher than the natural frequerayyiaf
vibration of the top ring tlt it could not resonate, i.e., flutter.

Honda data, 200@ 2008

The Honda website Technical ReviewSpgcial (DASO 1121) in its ditagnt paper

F1-SP2_08e, amongst other details of the development of the endhesbuilt over 2000
2008, discusgsirtheir Piston Ring designs. These will be described here chronologically and then
discussed in relatiorotNote 13 Part Il.

The beskestimate for maximum MPD has been added to the Honda informatiesuming that
Co. Rod. Length/StrokeCRL/B= 2.5[for comparison Cosworth CA/6 ratio was 2.57 (Note 108)
and Toyota RVBI9H was 2.724 (Note 111) he latte gives only 1.4% lower MPD 2f5].
The values forS, w and Max. RPM are from the ref. Honda paper.

Continua on P.11




P.11

S w Max. RPM Max. MPD w.MPD
mm mm g mm.g
2000 42.24 17,500 8,676
As on poduction engines, with a rectgular top ring and a sprirgxpanded oil control ring.
2001 42.24 17,800 8,976
As 2000.
2002 40.52 0.9 18,600 9,402 8,462

The steel topringwithw=® YY oO0o0pkmMnanh@ddv > .4k { Om{:mg H ®H:
springexpander (see fig. F8from the ref. Honda paper)* f
Only 1 ring was fitted at firstvhich gave a 10 k\(13.4 HP) power
gain but increasedil consumption to about 30 km/litre. This
restricted its use to shortlistance Qualification runs.

Piston

Expanded piston ring

2003 40.52 0.9 18,800 9,605 8,645

The FIA rules changed so that the same engine had to be asbdth Qualification and the
race. Honda therefore adopted-2ing pistons with the same type in both grooves. This raised
flutter onset by1l,000 RPM. Oil consumption vehed to about 100 km/litre.

This configuration applied to 2003, 2004 and 2005.

2004 4052 0.9 19,200 10,018 9,016
2006 40.52 0.9 19,600 10,440 9,396
In this year an expanded-d@lioy top ring was adopte¢seethe L

figure*). With a density (DR in the above formula) of only 60% of (Ptc )
steel thiswould be expected to raise fluttarnset MPD by 74%. ’
¢tKS STTSOG g ltramendBus)privierfiirg) the iicredse
of pressure in the crikcase due to fluttering, notndy at wideopen
throttle but also when the throttle was @ff « Othratiie Hdtg

the more sevee case for flutter] Measured pressure pulses in the
crankcase, which were 100 kPa (14.5 psi) with steel rings [at an ufisgdRPM, but probably

the figure at which flutter was most severe] disappeared. Oil consumption dropped to 150
kml/litre.

To provide a satisfaoty surfacerubbingsituation the THalloy rings had to have special
coatings, as shown on the figure.

Toyota made the point that, wheas in a production engine a lot of the heat into the piston
had to flow out viahe piston rings to the cylinder wallin a Grand Prix engine whose piston was
mostly cooled by crankcase oil jets, the poorer thermal congiigtof Tialloy compared to stel
[about 1/39 of stainless steel] did not cause a problem.

This design wastained for 2007 and 2008, which h&thximum RPM reduced to 19,000 by
FIA rule, so that w.MPD fell by 6%.

Titanium expanded piston ring

*It is hoped that there will not b any objections to the use ifjures here in a netor-profit site
whose intention is to aid study.

Discussion

The Honda paper does not givecergh data to enable the absolute values flutter onset of
either the springloaded steel ring or the spig-loaded THalloy ring to bedetermined. The Ti
ring takes advantage of the density term in the theory togaroe a large increaseonly made
possible by surface coatings to overcome the propensity of titanium to scuffing. The very
enthusiastic Honddescription of the improvemerguggestghat it may have actually raised
flutter onsetabovethe 2006 engine MaxRPM of 19,60Q it would not have been very helpful to
raise it into the normal operating range! If so, the springded THalloy ring fluter was possibly
(0.9 mm x 10,60 g) ,say, 9,500 mm.g. Thisézarly 2.4 times the established plain iron ring
figure of about 4, 000.
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Theabove is highly speculative and must await release of better figures to show if it is correct
or not.
Whether other engine makers usethy of the techniques described by Honda is, at present,
also unknown Renault, Errari and Mercedes all succeededrimning engines of similar
dimensions up to nearly 20,000 RPM with much greater success.

Disuse of the Dy S@n@

It is curious thafl K S 5 &Haged fistof ring, invented in 194Rdwhich prevents flutter at
any value of MPDhasapparentlynot been used since about 1966. This was when Keith
5dz01 42 NIi K | R2-1J8 B R £fdirBUSrindifek e BFWIPnonk Mmnnn @@ n dT1 ¢
The Unique CoswdntStary).

One possible reason for this disuse of the ®yk Q ¢ &pAryfrAm cost which, uiil recently,
was no objectionn a racing engine maybe that it is prone to fdague failure The necessy re
entrant corner of the ishape must give rise to a high local stregiser as the inner leg of the
ring isthrown against the top of its gro@vto restrain the outer leg (see Note 13 Part Il sketch).
The steady rise of RPM peB®8810-2006 may hag meant toeshort a fatigue Ié as a
consequence.

In theory the ring cornestressconcentration could be esed with a radius and a correspondin
chamfer on the groove. In practice this might be too difficult on such a small part.

CORRECTIONS & ADIDINS 18 November 2015
EQg.10 1924 Alfa Romeo P2
DASO 1133 (see refs. below) provides data not seen before.

CORRECTION
Power
The powemumber given in previous references o
was actually in Italian CV. The peak figure of oo || M
145 HP @ 5,500 RPM was théoee 143 BHP. ke Rgﬁlo
As anADDITIOM Power Curve is shovat RHS V 19;
Other data gl
—LA endlx 1 —DASO 1133 . i N P MPS BMEP Powers as published
IVDmm & G5A1 YSUNR f dzO&E o me  sor| pereiimovn
Overallhead =Portdia. T8 ek ner|  Drioustocomen
35.5 5 i iew 1%
VIN 102 104 55 143 15.58 "7
IVP ATA 171 0.75 kg/cnmiboost
= 173 ATA ALFA ROMEO P2
*This figure(and manyothers in Appendix 1 where o
no specific dimensions were availablegs derived o
by scaling fronthe Bore onan enlargedrint with a %
rule graduated in 60 units to 1 inch. :

ALFA ROMEO P2
20.00

15.00

BMEP - Bar —

10.00

0.00 5.00 10.00 15.00 20.00
MPS - m/s
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93d wmy LEFlF w2YS2 04t 0€ 0
FromDASO 1133
CORRECTION
Power POWER CURVES
The power was also CV and the 215 HP @ 5,600 RPMoiéo | 115
is therefore LE':R ;ffz
212 BHP. Model B ("P3")
As anADDITIONa Power Curveis shown at RS: Sﬁ:ﬁf 2'::5
*The figures at lower RPMs are suspect. c:m?gm i
Other data S | 19 :
Appendix 1 DASO 1133 M etV
IVDmm 39 Port34 2 s sss | I
VIS 100 104 - I
IVPATA  1.76 0.75 kg/cndboost 5 2°5 32 za
1.73 ATA ' ' '
ALFA ROMEO B ("P3")
ADDITION 250

A cutaway drawig from(4)is shown below.
(Artwork creditL.C. Cresswell)

Eqg. 26 1948 Alfa Romeo 158/47
From DASO 1133

CORRECTION
Power

20.00

15.00

BMEP - Bar

10.00

5.00

0.00 -
0.00

The ref has 275 CV @ 7,500 RPM, = BB, where theApp. 1

figure was 310 HP.

Other data
Appendix 1 DASO 1133
R Gi7 .5 6.5
IVP ATA B.2% GHOp 2pARBDYE

=3.42 ATA.
ThisDASO 1133 figure is out of step
with the power aml boost data given
(below) forthe later 158/159 engines,
and istherefore disregarded. The
App. 1 figure is me likely.

5.00

10.00

15.00

MPS -m/s

20.00



Eg.281950 Alfa Rmeo 158(per DASO 1133; previously considered to be 159)
From DASO 1133.

CORRECTION
Power
The ref. ha 350 CV @ 8,500 RPM, = 345 Bitiere the App. 1
figure was 370 HP @ 8,900 RPM.
Other data
Appendix 1 DASO 133
L+t ! ¢! G o @.p kg/cnt boost
=3.42 ATA.

Eqg. 29 1951 Alfa Romeo 159M
From DASO 1133.

CORRECTION

Power

Appendix 1 had 400 HP @000 RPM.
The DASO 1133 figufor the Barcelona spec. engine
is 425 CV @ 9,300 RPM, =419 BHP. The figure at
9,000 RPM is 411 BHP.

As anADDITONa Power Curve* is shown at RHS:
*The figures at lower RPMs are suspect.

Other data
Appendix 1 DASO133
R 7.5 6.5
IVD mm 36 Port30
IVP ATA 3.9 3 kg/cnt boost
= 3.9 ATA.
ADDITION

A section of the 159M froml@33) is showivelow.
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