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ILLUSTRATIONS for Appendix 8

Fig. 1
PEP 425
1914 Renault 80CV
90V8a/c 105 mm/130 = 0.808 9,005 cc
104 HP @ 1,950 RPM

This engine had the unusual layout of side
valve inlet with opposed pustrod operated
exhaust valve.

The drawing shows the cowling introduced by
the RoyalAircraft Factory(RAFYo guide air to
cool the rear cylinders.

Master andslave (articulated) connecting
rods.

Having decidednitially
NOT to build aircraft engines in WW1, Rolls
Royce were persuadetb build 220 Renault
V8s over 1918916, followed by 100 of the
very-similar derived RAF la. They did this
while Henry Royce designed and the firm built

and developed their own firsaero engine
(see Fig7)

DASO 399

Fig. 2
PEP 424
1917 HispanoeSuiza220CV
90V8 120 mm/130 = 0.923 11,762 cc
235HP @ 220 RPM

Designed by Marc Birkigt. Cast-aAlloy cylinder
blocks with screween steel closedend liners.
Forkand-blade connecting rods. z’-;_/, ; skl
Among other aircraft the Hispano V8 powered %%~ >
the SPAD VIl and XIlII alde RAFdesigned
SEb5athree of the most effectivefighter
6 a { O AidzafttcohHWWL .
The Hispano V8 was extremely successful an
was built by many firms in all the WW1 Allied
nations. All marks of the original size totalled
over4l, 500. A further 8.000 were built of a
57%enlarged(140mm/150 = 0.933 18,473 cc
300CV typewhich did not reach the front line
before the Armistice

DASO 399
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Fig. 3
PER23
1916 AustreDaimler 200PS
IL6 135 mm/175 = 0.771 15,030 cc
230HP @ 1,700 RPM

By WWL1 the AustreDaimler company was nho longer
connected to the German Daimler firm.h€& Chief Engineer
was Ferdinand Porsche.

German and Austriaengines originallyhad ferrous pistons
but the enemy discovered from engines salvaged from Allied
aircraft brought down in their territory that, egs, Hispano
Suiza and RollRoyce were fitting Aklloy pistons. While
Daimler(Mercedes) engines continued with ferrous pistons
to the end of the war Austro-Daimler used Ahlloy in the
type illustrated. [Benz also changed oveAn official analysis
oHight¢ n Wdzh@wedihditthg change of naterial
saved 27% of the mass of a 145 mm pisteith rings and
gudgeon pin
The official analysis of this-D engine (DASO 1165) remarked
A (possgesses more than the usual amount of originalitydesignfound in enemy aero

engineg ®
DASO 1165
Fig. 4 i :
PEP 373 : . =
M@pMT G A6SNIieé¢ [ mH 6 7 k ; LIS 0
np+MH pQAKTQQ r nf > e /' OAR
(127 mm/177.8 27,028 cc) : ey
425 HP @ 1,700 RPM i :
Fig. DASO 628 N\ el / /)
When the USA declared war on Germany in April 1917 i \\ [ / Y
aviation industry was negligible in size. This despite 77

being the home of the Wright brothers who had made :
the first powered, controlled, level flights in history in V@) e
1903! '

To catch up, Jesse Vincent of Packard and Elbert Hall o (I8N
Hall-<cott were taskedby their governmentwith - and

very quickly accompllshed the design of &100 HPaero t\
engine.¢ KA a gl Yy | Y S Rdrawkéavilyidn theé |&esiiMeréedes design details

for its cylinders and valve geabut with Al-alloy pistons andhe novelty of a 48 bank angle

AyaidSlIR 27F GOférs ViR yordduzNitontal area.nlt was designed from the start

for mass production, a process first brought @msmanufactuingin the USA irthe mid 19"

Centuryand to automobiles by Henry Ford in the 18®01odel T. In that way it was quite

different from the RollsRoyce Eagle of the same size. With multiple firms engaged 14,000

were made before theArmistice. However,2 Yyt @ | FSg &l g | OQGA2Yy Ay ((KS
Airco DH9but it greatly improved that gossly underpowered aircraft.This effort was

intended for the 1919 campaign which fortunately was not fought.

The engine was also redesigned more cheaplth cast ironcylinder blocks instead of
welded-up steel, as the power for a newillied tankfor 1919. This type was resurrected as the
GbdzFF ASSRI & ¢ craisrtdiiks oMdr 103931843
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_F Fig. 5
' ey PEP 421
MpMT 5 AYf SN 6aSNOSRS&¢
IL6 160 mm/180 = 0.889 21,715cc
268 HP @ 1,600 RPM
This was the first Mercedes aero engine with 4
valves per cylinder.
As mentioned in Fig. 3 Daimler would not change
)i , ' their standard aerdferrous piston construction,
. 2l v Which had a steel crown screwed and then welded to a cast iron skirt.
»© i In consequence the IVa piston(with rings and gudgeon pin)
E " weighed 4.86 kg for 160 mm boteAt the Rated 1,400 RPM the MPS
; was8.4. This compared with 9.3 for the higheRated Hispano at
2,150 RPM and 9.9 for the-R Eagle VIII at its Rated 1,800 RPM

- [Pistons materials ee discussed imote 14]
W= " Figs.both DASO 1168.

Fig. 6

M@MT 51 AYf SNI ¢odfi@aNINg RS & ¢ CMncy
IL8 140 mm/160 = 0.875 19,704 cc

284 HP @ 1,75Q RPM
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(F1468 is the somewhabdbscure Daimler Drawing Office code:
F =Flug Bore =14]0]; Stroke =[1p[0]; 8 Cylinders)
This engine was built up with the complete cylinders of the IL6 DIl (F1466), which was the
G 2Nl K2NASE aSNOSRSaA | 12N bethy rAable/ SewMlidgflinde m>~ y S| N
derivatives were made.
Germany and Austria adhered to the IL6 configuratifor volume productionthroughout the
war but both Daimler and Benz built a few V8 gines in late 1917 (DASEB7).
The Mercedes was type FV&08 106 mm/170 = 0.624 12,002 cc, Rated 185PS @ 1,800
wt ad LG KI R oFghtéidW. BredifERSivanBovoagltaldmanden 994), but
was flown. Few were made(See Fig. LHS)

DASO 637
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Fig. 7
PEP 427
1917 RollsRoyceEagleSeries VI
CNnzMH n=PP69X) KL,240.p €X
(114.3nm/165.1 20,329 cc)
360 HP @ 2,035 RPM

Designed by Henry Royce from 1 Septembel
1914, his first aero engine, with the assistanct
of Albert Elliott and Maurice Olley.
Nominal design poin200 HP, steadily
developed through the 8 series to 360 HP,
delivered in September 1917. The true powe
peak shownwas improved by the removal of
the crank balance weights in November 1917
to provide 360 HP @ the Rated !,800 RPM b
reduction of windage.

Atotal of over 3,000Eaglesof all series was
delivered by the end of 1918, totalling over 1
million HP.

Fig(paso 10sBis of a Series Il. The Series VIII

had more streamlined inlet manifold, revised

rocker pivots to give highevalve lift and

no crankbalance weights after Nov. 1917.
POWER CURVES

PEP 427 N P MPS  BMEP
DASO 399 kRPM HP m/s Bar
YEAR 1917 14 280 7.70 8.80
Make 1.6 15 298 8.26 8.75
Eagle
Model VI 1.6 315 8.81 8.67
1.7 333 9.36 8.62
A/l 20329 1.8 345 9.91 8.44
Ind.
System NA 1.9 354 10.46 8.20
Confign. 60V12 2 359 11.01 7.90
Bmm 114.3 2.075 360 11.42 7.64
Smm 165.1
BMEP
P-HP RollsRoyce EagleVill _Bar ROlIsRoyce EagleVili
400 [ 10.00 |
300 // 8.00 N
6.00
200
4.00
100 2.00
0 0.00
0.00 5.00_ 10.00 15.00
0 l%l- kRPM2 3 MPS m/s

|

TheEaglewas scaled @ (G KS NI (A2 n QFEnicon@B&7Cid ((14209dRIR dzOS (1 K S
was developed in a similar way to thEagleto reach a Series Il in 1917 giving 270 HP @ 2,000

wt a @ LG LJ2 ¢ SNEightet £S | . KIS &k 2 & d2O0® S & &FaldahsvareA NO NI T &
delivered by the end of 1918, 75% built under licence by Brazii Straker in Bristol.
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Fig. 8
PEPR339
1918 Bentley BR2
Rotary9a/c 140 mm/180 = 0.778 24,938 cc
238HP @ 1,300 RPM
Designed by Walter Bentleywhile serving in the
Royal Navy, afteexperience withunreliable
French Clerget rotary engines licenoaiilt by
Gwynne
In hisnewenging 2 h ¢ A Y ( N#ldgdzOSR ! €
cylinders withshrunkin cag iron liners, which
cured the steelfinned thermal distortion of earlier
French rotary engines, and also-alloy pistons.
He had pioneered the latter before WWih the
DFP car and had introduced theta RollsRoyce
and Sunbeamn 1915 (seéNote 14).
DASO 285 This was the most powerful rotary engini@ service

Fig. 9
PEP 383
1918 Maybach 300PS
IL6 165 mm/180 = 0.917 23,093 cc
305HP @ 1,520 RPM

Wilhelm Maybach was the designer of Daimler engines
from the earliest up to 1907. He then left to form a
O2YLIF ye (2 YI1S Syai¢pHs AF2NI DNI F %SLIISEt Ay Qa | A
these were powered by Maybach engines up to the end of
WWL1. The typalescribed, however, was for a Rumpler
aircraft® Li 61 a&a y20SRredty 5! {h mmcT & a&
improvement in general design and efficiency & A K
2N YI YAKALXSEGSIO2NALY INSSRE (122 BIK S
standard 240PS Zeppehwlaybach engine.

Unusallyfor a WWL1 aero engine the test curve in DASO
1167, shown below, was taken over the peak power.

DASO 1167
POWER CURVES
PEP 382 N P MPS BMEP
DASO 1167 kRPM HP m/s Bar
YEAR 1918 0.9 188 5.40 8.09
Make Maybach 1 211 6.00 8.18
Model 300PS 1.1 235 6.60 8.28
1.2 257 7.20 8.30
Vcc 23093 1.3 278 7.80 8.29
Ind.

System NA 1.4 294 8.40 8.14
Confign. IL6 15 304 9.00 7.85
Bmm 165 1.52 305 9.12 7.78
Smm 180 1.6 303 9.60 7.34

Charts

onP.6
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