1* PressureCharged Era (1PC) P.1
Part 2

1948¢ 1951: 4 Racing Years
Examples 26 to 29
26. 1948 Alfa Romeo 158; 1,480 cc; 310 HP @O7/EI®M(see Figs. 26A, 26B)

28. 1950 Alfa Romeo 159: 1,480 cc; 370 HP @ 8.900 (REMFig. 28A)
29. 1951 Alfa Romeo 159M; 1,480 cc; 400 HP @ 9,000 RE&Fig. 29A)

Rule change considerations in 193939

Before WW2, when it was clear that lap speéds not been reduced significantly by the 1938
Formula, there had been discussions about reducing GrandRyssureChargedPC)engines once
again, as in 19261927, to the 1.5 L swept volume used for Voiturette racing since 1921 and then
continued fa this class pos1927. It was thought that this change would come into effect in 1941.

Enzo Ferrari, patron of Scuderia Ferrari, in a first example of his uncanny ability to lead rule
makers, had already proposed Atfa Romeo in early 1937 that joigitthey should build a more
powerful 1.5 Voiturette than those available from ERA and Maserati (25) Kégte 49. This was
agreed and the resulting IL8 type 158 had just won its first raéaigust 1938 when the Italian
organising club announced Septembethat all their races in 1939 would be limited to 1.5 L PC.
They thought that this would stop the constant succession of German wins. Their countries were
allied in international politicbut this did nothing to reconcile them to German technical arrogance!
This they were able to combat in motorcycle racing with theydnder supercharged Gilera beating
the German Zylinder supercharged BMW

Undoubtedly because of the probability thats L would become the PC rule in 2 years time
justifying the extra work and expense, DaimBanz built secretly two 90V8 1.5 L PC cars in the next
8 months. This was remarkably less than the usual 18 months lead time for a formula ¢lthage
Alfa 158had taken 14 months.

These MercedeBenz type W165s were then entered for the first major Italian race of 1939 at
Tripoli and finished®land 2 (468).It was me of the most outstanding feats in motoacing
history.Details of the later Ztagesupercharged M165 are included Appendix lat SO13.

Auto Union in 1939 also rancylinder rig tests aimed at a 60V12 1.5 L PC engine (30), with a valve
rig running up to 12,000 RPM (311),iefihsuggests that if racing had continued and it had been
completed their new cawould have given MercedeBenz quite a shock. A recent internet posting
claimed that the 1cylinder test produced power equivalent to 327 HP for 1v litres (1073).
Furthermore, although the 1938 1939mid-enginedcars had much improved handlicgmpared

design to frontengined at this time (30).

World War 2 now intervened. The meequence of this at the supreme level of human affairs was,
at the minor level of motoracing,(to adapta remark of Harold Willis of Velocette in 1988out
English motorcycle racingforWermansupremac@read¥ I Ra ® (i Q

Post WWRules
Post WR,tono2 Yy SQ& &dzZNLINRA&SZ GKS ySg CSRSNIGA2Y LydSN
had replaced the AIACR, issued in 1946 a Grand Prix (Formula A) rule fQrl®®83(660) of 1.5 L
PCbut retaining the alternativel.5 L NA. Since the NA/PC x1.5datiad proved quite insufficient
for equality preWar, this x3 factor was adopted in hopes of more even raéisghefore since 1930
there were no restrictions on fuel quantity or type.
ltalian supremacy now applied. Alfa Romeo had carried out a fuh& | NDa RS@Sft 2 LIYSy i
158 after their 1939 Tripoli debacle because Italy did not join the war until June 1940.They were able
to win the purelynationalMay 1940 Tripoli race at a new record speéthe cars were preserved
during the war and, since Iltahad changed sides in 1943, they were not barred from being entered
and dominating the races soon organised aftéas.
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The postWar CoY series

The author has chosen 1948 to restart the CoY series because this was the first year in which new
Maseati and Talbot carplus cars from the new firm created by Enzo Femagtie available to give
competition to the Alfa Romeo 158. The latter, apart from a DNF hiccup at St Cloud in Paris when
first resurrected in 1946, had already won all the races foictvthey were entered in 1946
19479 F¥F2NIl & GKSy 06S3dzy (2 LINBRdAzOS | &a. NAGAAK wlk OA\
disappointment for many years.

Italian cars would reign for 8 years pé#far ¢ until MercedesBenz reentered the arena, as will be
told in its place.

Alfa Rome® years a£oY

Alfa Romeo were Cfin 1948, abstained in 1949 whiddl engineering resources were neetl&
develop the type 1900 production car, returned in 1950 forthe nesly & G A (1 dzi SR 2 2 NI R 5 N.
Championship serieend had a final campaign in 1951. They walsmCoY for these last two years

Type 158/159 details

Details for the postWW?2 engines are given &ppendix lbut are approximate.

The aiginal type 158 desigrl(5 litri, 8 cylindi) had been led by Gioachino Colombo, who had
worked at Alfa Romeo under Vittorio Jano since 1924 and who had been lent to Scuderia Ferrari at
Modena for the project in May 1937 (23h some ways it was an |e&trapolated and reduced from
a 6-cylinder bank of the last 4.5 L 60V12 designed by Jano for 1937 GPs. That had B/S = 72/92 = 0.78,
which was altered in the new Voiturette to 58/70 = 0.83. The VIA walidé@ad of 104 with a
classical Jantype 2 valesper-cylinder layout but aomewhatmore straightthrough flow than the
MaKIFLSR LI &dalk3sSa 2F GKS twH YR ¢CALR . dtoéd x| f¢
in the bore of enlargegutsidediameter guides. These guides were removable tchétvalves up
the openendedwet steel liners srewed into the Alalloy headcum-blockg a novelty (see Fi@6A).

It seems unlikely that these liners, once fitted, were ever removed except in the case of bore
damage. The camshajeardrives were now convaionallyfrom an end of the crankshaft instead of
from the centre as on the 19321935 IL8s but at the front instead of from the rear where the Jano
V12s had themThe main valve springs, as was now usual, had a few turns of thick wire to raise the
natural frequency and were near chock at full lift so as to minimise the room foruegihg. Inner
springs of different frequency assisted this aim. The exhaust valve heads were partially hollow, as
well as the stems, to improve the sodium cooling*. Oridinadain, bigend and camshaft bearings
were all plaing a far cry from the 1926 1927 1.5 L Delage and showing the advance in such
bearings over 10 years.

The development career of the 158 engine first built as a Voiturette in early 1938 to the ffamal G
Prix specificatiom late 1951 (redesignated as 159 in 1950 and finally 1§$V2 Mdggiorate ¢
GLYONBFaSRé0 OFy o6S &dzYYSR dzLJ Fa F2ftft26ayY

IL8 x 58mm x 70 = 1,480 cc
No major changes to castings or crank
Sources: 25, 31, 579, 711

1*' Berch test Final Bench Tast
Compression Ratio (R) 6.5 7.5
Inlet Valve Pressure (IVP) ATA 2.2 3.9 x 1.77
Manifold Density Ratio (MDR) a1.94 2.86 ax1.47
1-stage Roots 2-stage Roots
PeakPower (PP) HP @ RPM 180 @ 6,500 425 @ 9,300 x 2.36
X 1.43 on RPM
Adjusted BMEP/MDR Bar 10.3 11.0 x 1.07
Combineddficiency (ECOM) 43.0% 45.9%
Racing Pwers
1* race August 1938 (won) Last race October 1951 (won)
PP @ RPM 195 @ 7,000 400 @ 9,000 x 2.05

*See P.3
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gt @Saé¢ s |t G KedzAulished aktBeNineDlk mesusnadhat these were exhaust
valves. The cars were not being pressed on the first and second occasions but certainly were on the
3 by the Ferrari type 375s. If themeasa common cause it was cured for 1951. Pertefesw faulty
parts had slipped through inspection.

Over 1938; 1940 (before Italy entered WW2) improvements had to be made to lubrication and
cooling and the plain bignds were replaced by neediellers in split races (3L)the only known
example inGP racing. These changes allowed an increase in RPM to 7,500.

A major change came in 1946 wheistagesupercharging was adopted. As Ferriim 1948
building his own Grand Prix cars, intensified his competition the pressure was then pushed-up year
by SFNJ I YR wta NIA&SR {iRextyedip Buel findlly BadzAfo beNibadly 9B% R = 1 .
Methanol and the mixture supetich to obtain the highest possible MDR. Consumption rose to 180
L/100 km. With all the ofboard tanks that could be fitted 300 L in totak this still meant 2 refuels
in the standard regulation 500 km race. The opportunity was therefore created for a modern 4.5 L
NA-engined car of lower consumption to beat the PC 1.5 L. At the end of its career the Alfa was
reaching in raceMPSP = 21 m/s and MVSP = 3 gifse ariginal B/S ratio of 0.83 had optimised the
1951 technical limits.

Fig. 26A
1948 Alfa Romeo 158
IL8 58/70 = 0.829 1,480 cc
Note: the semiollow head of the internalkgooled exhaust valve;
the cylinder iner screwed into the “piece head + block;

and the needleroller bigend bearing.
DASO 711
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Fig. 26B
1940 Alfa Romeo 158
IL8 58/70 = 0.829 1,480 cc
Shows the original-$tage Roots supercharger

and the low side intake of the-Ghoke Weber carburetter.
DASO 25 p.114

Fig. 28A
1950 Alfa Romeo 159
IL8 58/70 = 0.829 1,480 cc
Shows the Atage Roots supeharger

now with a downdraught €hoke Weber carburetter
DASO 25 p.157
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Fig. 29A
Late1951 Alfa Romeo 159M
IL8 58/70 = 0.8291,480 cc
Shows the T supercharger now drawingpld airfrom an intake in front of the windscreen.
Previously the duct feeding the supercharger biemvardA y 'y WSt SLIKF y i Q& { NXHz

and will have picked up warm undbonnet air.
DASO 959 p.1219
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1st Pressuré&Charged Era (1PC) Part Il continued @n P.



27. 1949 Ferrari 125GPC/49; 1,497 286 HP @ 7,500 RP(gkee Fig 27A 275

Before describing the Ferrari type 375 which did finally defeat the ABdqridi CoY but
G{AIYAFTAOIYG hGKSNI {hmno G§KS wmdndp /2, YSYOSNI 27
year, when Alfa Romeo wesbsent, Ferrari raced two types of car.

Typel25

The first the type 125GP@yas essentially the same as the car which haGiend Prixdebut
towards the end of 194&ith an enginebased on the origindlAFerrari engine designed by
Gioachino Columiin August 1945. Thiatter engine, a break with his previous Alfa work, was type
125* 60V12 of B$= 55mm/52.5 = 1.05The intention to overcoméV . 2 (iSiy2pi&on speed
limitations in this h & SjNdzlwblRced a bigger burden on tHé¢ 5 VIR the valve gearhad
only a (novel) triplechan-driven Single Overhead Camshaft (SOHC) per bank ,with 2 valves per
cylinder(2v/c)at Valvelncluded Angle (VIA) 60° operated by long rocker§ome concession was
made to potential valve speed limits Bynploying hairpin valve retursprings (HVRS). Such springs,
in which the steel wirés bent instead of twisted as ancoil spring, had their pisteangine origin in
the 1925 Sunbeam racing motorcycle and had been adopted Byitidh NA singles which
dominated the motorcycle competition scene until supercharged German and ltalian machines were
developed fully just prédVW2. HVRS had the triple advantagé-

T ' 2ARAY3I O2Af ALINAY3I aadz2NBSET

1 Placing the spring material further away from the hot valve;

9 allowingcooling airc or oil, if enclosed, easier access to the upper part of the valve stem.
Tripledisadvantagesvere -

1 bulk;

1 high cost, having to be handade;

9 difficulty of avoiding stresgmisingsurfacescratches in manufacture.

The 125 engine maistatic structure was all Allloy with a detachable cylinder head, i.e. VIA £ 60
was anunforcedchoice , not associated with valve insertion from below, and therefore represented
a conscious move to improve combusti@mambershapeat high compressiomatio, away from the
G Of I & a A O%or sb liskdsihde §hie 1922 FIAT and last used by Colombo in his 1937 Alfa 158.

Colombo had designed originally for roller botteand bearings but after comparative tests with
.NRGAAK =1y RS MBeéfings had GHOwnyl@% Highet powét (638) had adopted the
latter. The weight and lifetime costs were also much lower, of course, (more on bearings
development is given iNote 1§.

The RPMichieved by this*INA engine by Colombo, even in mudéirburetter sports tune, must
have been disappointingonly 7,000¢ so that MPS = 12.3 m/s and MVS = probably only 2.1. Both
figures were well below the mechanical limits possibléhattime. Theproblem seems to have been
the siamesed inlet ports restricting the breathing. This arrangement had been forced on the design
to find room for sparking plugs which could not be mounted centrally because of the. BOKEIf,
the nearinlet plug positiorwas bad, as mentioned before in describing Bugatti SOHC er{ge®es
Eg. 12)and furthermore the plug points had to be deepbcessed from the combustion chamber.

However, the low stresses did provide good reliability. This was shown by the type M6 2
Sportsderivative (B/S = 60/58.8 02 and still 7,000 RP& MPS = 13.7 m/s oflwinning the 24
hour race at Le Mans in 1949 as the smallest capbi@gngine ever to do so.

After various sportgar races, the 125GPC Grand Prix verapgpearal in September 1948t was
the 1™ oversquare Grand Prix engine for 41 years. It had a single Roots supercharger. The Inlet Valve
Pressure (IVP) usually reported, at 2.6 ATA, seems unlikely but the quoted 225 HP @ 7,500 RPM was
probably correct. Inashdr I yR f A3KG OKI &aaAa oyc: 2F AGa NAOGIf
axle it was difficult to drive but it was able to compete with the 1948 Maserati and the-i/p&7
Alfa 158. The Alfa 1948 car was too fast for it.

During 1949, in the absence tile Alfa team, the 125GPC with some chassis improvements won 4
major races. It was beaten on 2 occasions by-stop runs of the 4.5 L IL6 La@albots, which had a
fuel consumption of 31 L/100 km. This triggered action by Enzo Ferrari which would begr fru
1950, as will be described later.

*Until the mid-50s Ferrari engine designation was based on the volume of 1 cylinder.



http://www.grandprixengines.co.uk/Note_18.pdf

P.7

125GPC/49

In September 1949 the Ferrari works team appeared with new engines in 10% longer chassis to win
the Italian GrandPrix for the f'time. This 125GPC/49 type has been chosen &5 dl engine
details appear imppendix1. I aAOFff &% Al BYRQIAKSIASRSogWIRKIG2Y S
andwith2a G 3 S & dzLJS N KSHYNEA Yo di-ddysaP O Mmgairliknk with finger cam
followers, central plugs, still 2v/c and VIA of @ad still HVRS.

The quoted IVP = 2.6 ATA for this engine was believal€86 HP

The engine was still unable rev beyond 7,500 RPfMr MPSP = 13.1 m/s and MVSP = 2.3 m/s.
Really, DOHC and HVRS turned out not to have earned their keep, for reasons not immediately
apparent.

Fig. 27A
1949 Ferrari 125GPC/49
60V12 55/52.5 = 1.048 1,497 cc
Thef'W2@a ljdzZt NBEQ /2, Sy3aayS aiyoOoS mpnto
Note the hairpin valve springs (HVRS)
and the angleesplit-bigendsto enable the corrod to be withdrawn upwards.
The method ofdcating the wet cylinder liners et clear

but it ispossibleghat they were screwed ate bottom.
DASO 4

=

Eg.27 continued on P.8.
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Fig. 27B
1949 Ferrari 26GPC/49
60V12 55/52.5 1.048 1,497 cc
Showing the &tage Roots superchargers and the original inlet manifold.
In 1950 the outflow from the second blower was split into two pipes
feeding the manifold at ¥ ar¥d of its length on opposite sides.

TheDOHC per bank were gedriven instead of chain as on the previous SOHC engine.
DASO 702 p.119

Type 375
CKS FdziK2NJ A& KSNB I2Ay3 (2 RSHe(iSIimMkm@ NBOA S
RSEONRGS F &{ A3IyA T Agdendixi] the Fekai tyie 375 yTHACHr&as vdnh mn - Ay

nearly CoY in 1951; it put an end to the p#$W2 Alfa Romeo dominance; and it ended forever the
era of the mechanicallgupercharged Grand Prixgine.

The type 375 was 60V12 4.5 L NA.

It seems very likely that, after the 4.5 L NA L-agtbots, which were IL6 with PROHV and rather
low-powered, defeated his 1.5 L PC carsibg-stop runs in 1949 in the Belgian and French Gsand
Prix:, Enzo Feari decided that a more mukgylindered NA machine could achieve a sufficient
balance of speed and fuel economy to win consistef@@lylombo having returned to Alfa Romeo
such a design was produced by Aurelio Lampredi.

Presumably it was thought at $irthat a 60V12 3.3 L could do the trick since that is what Ferrari
built for early 1950, B/S being 72/68 = 1.059 (essentially the same as the type 125Apé&rtjrom
size and a change to wet iron liners screwed into the head like the Alfa 158 (dmstdee liners
being trapped between a detachable head and the block as bef@®)) this type 275 was very like
the original Colombo V12 with SOHC and H¥Rfetail change was rockers with rollers running on
the cams.

The 3.3 L wagot fast enoughlt was followed quickly by the type 340 with bore enlarged to 80mm
(B/S = 80/68 = 1.176) to give 4.1 L.

Stillnot fast enough, Alfa having increasth@ power of their 1950 engine.

Finally, the full 4.5 L ruleas adopted with a new crank, type 3®ath B/S = 80/74.5 = 1.074. This
put great pressure on the Alfas in the last classic race of 1950, the Italian GraaddPinxthe early
races of 1951Then, at last, the famous first victory of Ferrari over his old teatitl using the 158

*Lago Talbot T26C in sound and moti@ee Note 117




