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lMajor L. E. Egzg n LC RES
ajor R. L. \AMK2ON, AC RES
Captain T. J.WOVARD, Jr., 4AC RES

Brief of Material Discussed: G ﬁayal design and developncnt
Keawasaki cngines,
1. This interview was hofg Bt the T,.latsuki nlant of the Kawasakil
Engine Company. Takatsukﬂ@&; g small tovn nidway between Osaka anc
Kyoto. WVhen the mein jl‘%ﬁ of the company at Akashi were bonmbed
in January, 1945, the E:E any was ¢ispersed and thc liguid cooled
sroduction moved to PaMetsuki and vieinity. The enginecers concerned
with liqui? ceeled'-gaﬂuction, those personnel listed ~2bove, were
renoved to Tekatan at the #ne tine., The air cooled preduction
of the corman 325?15&6 onky the Ha 39-32 under llcense fron
Wakajima and ired no ¢esign or reveloprment engincering., The
personnel tcwvicwed are considered those most qualified to discuss
the KawagiM\liquid cocled c¢ngine. There was no sigh of reticence
or fiégégx. ¢ to furnish any infornmation requested ané the informa-

tion urnished is believed reliable.

2 The liquid cooled engine production of this comnany was
corifined entirely to voriations of the basic German DB cdesigns. The
conpany hed becn licensces of the DB conpany for: several years
before the war and contincd with this besie design up to the end

of the war, Production was for the Arny only.

3. Thile the copeny nanufacturcd experimentelly a number of
fariations of the basiec mofel, their nain production was confinec
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to two nodels, thc Ha 40 and the Ha 140, Data on these ecngines is
contained in Annendix (L), Two experinental engines of the Ha-240
designation had been built, but had failed the type test, Thesc .
engines were destroyed in {ne boribing of Akashi. At the cnd of the
war the prinary exncrimental effort of the conneny was cdevoted to
supercharging the Ha 140 engine to obtain 1250 HP at 6500 netcrs
E%tizufﬁ %21,000 feet)., This altitude rating was never actually
atteined.

The relations of the conpany with the Arnmy werc relatiyely

gocd, although there was somé resentnent of interference 1 &gg%gn
natters., The company was T rnitted to cdesign i1ts own renegﬁp or
service difficulties, although occasionally the Arny cnfQPpcc its
own designs, y The cormpany considered thc™quality

of Arny engineers very poor, although the Navy enginqgas‘werc con=-
gsidered very copable, c)

The litsubishi high pressure injection ¢ nent was uscd
exclusively. The entire equipment was brcughﬁg‘ reetly fron
Mitsubishi. Injection a2t 120 2tnospheres w rcctly into the
cylinder head, Difficultics were cncount rg&:ﬁith fuel leakage
and fuel line rupture due to the very hi pressures.

-
Water injeetion was utilizecd éi:géwers above BO7 rated nower,
L fifty percent water-alcohol nixtuge Wes injected into the supcr-
charger irpellor inlet. Grert diffiwulty fron corrosion was ex-
nerienced and no really cffect%téL rmedy hod been found,

Ignition cquipnent g Jﬁgm h trouble. Thesc cifficulties
affceted alnost all parts o he systeri. The sperk plugs which
were furnished by the ir erc always bad, being either too hot
with msulting nreignitieg, Yor too cold with conscquent fouling at
low powers. Mo Fetecq;g lends or pressurizing systcns hed been
used or designed, n nlans werc being nade for low tension
ignition dev&lcﬁnung:

The 1 H&{é?ﬁjina Shibaura cornnany haéd built one turbo super-
charger for eMa 140 rwodel cngine thich wes mounted in a connany
gxpeérinen Mralane, One nonth of flight tests gave no data on
turbine gepdornence because difficulty with the turbo regulater had
existed oMMevery flight, The. end of the war prevented further

cxne tation on this installatilon.

A design for a three spced gear driven supercharger had been
developed, but none had been built., L two stage cdouble cntry type
had been %ested on an c¢leetrie notor, but had not been incornorated
on the Ha 140 for whiech it wes designed. The standard supercharger
was a variable speced design using the Vulecan. fluid counling. This
required a larger oil cooler than would have bien nccessary without
this type of drive, :
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Cooling difficultics consisted of overheating exhesust valves
beeause of noor coolant passages through te eastings, This difficulty
was overcone by the use cf an internal pipe running through the cest-
ing anf directing coolant through anaropriately located holes toward
the hot parts of the valve systen, The packing of the centrifugal
coolant punp causcd trouble when the quality of ashestos packing cde-
teriorated because of war shortages, Castings geve rmuch trouble
with leaks at various nlaces throughout the coolant systen. 507
glyeol was used only in cold weather as an mti-freeze with =lein
water being used ordinarily, It was claimed that little trouble
resulted fron cooling systen corrosion, cven though the gly
nixture wes used continuously without cdiscarding. No 6etai§;r n=-
fornotion on radiator corrosion was available. <:>

Bearings were the cause of nany feilures. The rehriet type was
used in gencral with a 23% lcad content., ExperimenfsNaed becn nade
with cafdrmium silver bearings but without success, é%?l bearings
were used only where space linitations required ﬂ§§, ad given con=-
sifersble difficulty in the high speed supcrch installations.
These troubles werc blermed on the quality of hLgeeIng »roduction.

The same reason was glven for thefnilures g end master rod
roller bemring cagecs which hed bheen quite rlcont, There was &
perticularly baed epidenic of Kelnet bea é;rfnilures in 1943 when
the quality of copper was allowed to c@é}iarata but this trouble
was largely elininated when the quali f copper was again earefully
controlled. %i;

When the power wasg annr y inercased as when passing
fron the Ha 40 to the Ha 14 Igt gs, crankshaft frilures occured.
8ix failures in one hunfreﬂgsa y’ engincs were renorted, and no fix
had been develoned at thc %‘ of the war,

Valve overlaps weMy aiite large, 7% degrees for the Ha 140
and 50 degrees for t.—t$;140. Zxporinental overlaps of 120 degrees
had bcen used but'qay ndopted beczuse of poor starting.

availablc. eNgvnanoneter was equinped for tests of engines up to
1000 HP wi igeratcd air dowmn to =15 cegrees C, There were
ne provi r £ltitude exhrust, No @esign had been started for
enginegto crieters, C- libration »roeccdure consisted of running

For en nézycsting only sinnlc-dynanmeoricter equipnment was
o

a sericd of curves of constrnt boost with coordinatcs of horse-
powe  sneed, Type test was in accordance with the standara A-N
type tost specificetion,

No jet or rocket work wos being done by the conmpany. The
government had asked the comnany to undertake mne of this work in
1943 ‘but the comnany rcfused,

Before the 2 ir rnids of January 1945 the nain experinental
cffort had becen concentratcd on sunpcrcharger develonment £or the
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Ha 140, After the January air reids 1ittle experimental work had
been dene. ané the intcnsive effort was applied to @ispersion and
conscquerit production problens,

o

SUIZIARY: The Kewasaki corphny nroduced liquid cooled cngincs
basced on the German DB design 2nd air cooled engines on license
fron Nakajima. The cdesign efforts of the conpany were dirccted
prinarily toward ninor nodificetions of the besic German desiegn
and to improvements in supercharging. The design ability apoeared
cefinitcly sccond rate and far below that of both Mitsubishi and
Nakajina engineers, Thc company 1s consicered of sccondar rt-
ancc in both nroduction and dcsign of aireraft cngincs. LQONcTLurcs
were noted thet would bc of intercst to Aricrican designe
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