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-orders were issued tothe Yokosuka Naval Arsena

Sl

gyeh ermine h?ﬁhéri it was.
! .néin‘a‘- %used An:high=speed:

mall:-tramp

ror .51;10»d1$%
for: 75 hp-hot )

TR

e - AR
he.Toll A‘Oi}paihe& U e
DT T A e e T B T S
Lo ,a:Fdr-DL%seli‘_z_ngine No. 513-10. :J»»cOmbust.ib,n ‘was’ irreg-
‘ular. owlng to poor ig on, and the maxikum pressure
in' the oylinder was very:high (about 70 kgfcme)., These
Tesults show that the use of ¢recsote oil s unsatis—

nclusions: were

fagtorye [ o] e

: ST R T I - SN
- For‘gz hp-Hot Bulb Engine. When no alteration was
-made on the englne, the operation of , ‘the encine was. .
~impossible unl,ggs the scavenging air sdjusting valve -
.was: opened :a 1 ‘Efe,u_and:the hot bulb was heated by a-
- blow lamp every 5 to:10 utes to keép the bulb at -
high temperature, = - i, . imco i R

.- When: th'eaengi‘qe;‘desigxi;was'altered as shown in Figure -
"1(B)8,  (Hot mgtal was-made of Si-Cr steel) both partial
‘and full load operations were possible Rolding the . .

- bulb at ordingry temperature. -‘Though the maximum
" preasurd in. the cylinder was 2 to T kg/om? higher than
the pressure whgauhedvy oll No.) was_used, operating
results were the same as those of heavy oil No.l, and
this shows that in this case creosote 0jl can be used..
practically; more over, if the hot bulb was suffis— .
olently heated by 2 blow lanp befaore atartﬁi’g"the engine
could be easily started. . ' o

INTRODUCTION

A. History of Project

As a result 6;"Amr1can viotories én 'Saipa'n and in the Philippines, the
supply of heavy oil from.the South Sea Islands was out off, making the

.shortage of hoaH ©0il imminent. = Therefore, the substitution of creosote

©il for heavy oil was considered by the Kaval ?ﬂrmne of Materisl, and,

:January, 1945, to test
oertain diesel engines and hot huld enginés using oreosote oil. . Diesel
engine No, 51-10 and 45 hp hot duld .engine were tested with orecsote oil
obtained from the First Fuel.Depot. Teats with diesel englne No. 51-10

‘werse abandonsd after two or three trials in March, 1945, ‘for the reason

stated in the s . Tests were made with the 75 hp hot bulb engine
from April to June, 1945. The experiments wers dissontinued, when {t was

~found—that oreosots o1l could be prectically used if the hot bulb was

oqu‘gpod with "hot petal”., “"Hot metal™ was made or ordinsry stoel plate
in the first test. MNotal mmde of 851-Or steel was used for the second test
and it was found that the<latter wes bdstter than the forasr because of its
heat resisting properties, X
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c.

gines. * ~ ;
2. Testing Ap aratus.,; T‘lie,).‘gpi;g;':gtn‘sf,isi‘syl}ibu}n},‘_inf,!;‘gu;-e‘.'Z(B)‘Bfénd.ﬂ"
5!5%5; . o ' e

_ Figure _
’l‘eac Prooedure
P T For Diesel Engine No.il-;o._
i a. ; The engine was atuted by light oil.
B.- . Operation-was: continued for 5 to 10:minutes at 4/10. ot ru.'l.l;
load —until a; amaoth driying state’ wWas’'r eached .
d. I.ight oll was ohanged to creoaote.o 1,. reviona yhentod
- to 50-60°0. No ohangaa-vere mde 1n the diese]. engine.
2. For 75 hg Hot Bulb. ngine. T S
. "No: changea wsre mde in either parta or aectinga or ‘the -
»hot bulb engine at first, and research was oarried ouc on tho :
. starting and running oharaoterlatioa. -
b. ‘Secondly, in order to- mprove the ignit.ion or orooaoto oil, -
"hot metal® was equipped in the.hot bulb.as Bhown in Pigure . "
1(B)8, and investigations were-made on effect of hot metal: and
1t.a durabnity in starcing and in operating‘charaoteriatics.
Hot. netal was made ot ordinu—'g steel or 8i-Cr ateel, and oreo-
. sote on was. preheated .to 50
) mggrmntal Reaulta .
1. For Diesel zgixn. No.51-10. Soon after the fusl waa changed,
o englne rovolutions decreased -and _the maximum pressure.in the’
oylinder inoreased to about .70 kg/em2, combustion becoming u'rq;ulu-
and operation vory dirfioult. : No dnu are nvauable fxom this
-oxperiment, -
-1 AIQZ "'22 “hp Mo t’”g";g mzno.

e Mnmm&im_ﬁm

g S s e L i

(1) F.%imx ‘rhouﬁ.n was more difficult unn
with heavy o the eng aould be. starred wing
starting air (air pressure being 6 to. 8 kg/omd if the hot
hulb was previously heated to & red. aolor Yy a blow lamp.
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(2), ‘Running- oharaoteristios. It wa_s_possible .to drive
‘engline ‘at any-load while. mal'ntaipins the sufface tempera- .
“ture of: the hot bulb-at 3000C. The teimperature was: . -
. measured with a thermocouple, ‘and results showed the same
) temperature as in ‘the case of using heavy oil No.l. -
' Table III(B)B shows the operatins reaults autull load.

(3) ‘Durabllity of hof. metal., Hot. matal made or steel
plate was partiaIIy meItaE arter full load operaﬁon for
5 hours— Y Ma. I L .
,'.Hot met&l made or st-Cr steel was 1n good cundition arter

20 houra of tull load drivine.

III. concmsxons T .

A'." Acoording to the aeveral experimnta with dioael engines, it wes
_conoluded that the low cetane oreosote oil obtained frof. the First Naval
Fuel: Depot: was not suitable ‘for’diesel englne fuel.

(Note- ‘The above is not too conolusive as only one ld.nd or
oreosoto ‘oil was u.sed.)
. ~ b ]
It was concluded that creoaote oil was satisfactory for hot bulb
uel providing, "hot metal™ made of Si-Cr stesl was equippod in the hot”
bulb when a bad quality oreosote 0il was used.

“ “Table 1(3)8
nz;mn.s or 'rts" MINB {SIMGLE-ACTING, " SOLID DHBGTIOH)

k cyolu‘ bhp | rpa Bore Stroke |[No. of Cyl.
|Dtesel engime No.51-10 | & | 300 | 1500 | 140mm | 200ma . 10
75 hp bot duld engine 2 751 335 l2ca | 1) I/zu 2
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REDESIGNED HOT BULB
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~of-. both (mixing Tat
Wb o"!st:éfne,

?engine No.5l-10 ox,
ted qasily at rull }oad_ with‘ soy-bean oi .

was Mpossible—unlessathe
valve were cleaned at the e
faot was caused by the fork 33
the pine-root oil. . Therefl e,,

, - unsatisfactory. uaiug P e-am o1l or/ xed _oilr
I. INTRODUCTION.

A. Histogx or Pre]eo

N T A,

Mt%%’pioa‘k mta ot oreosoto oil, tho abova teata were' mdo in

1 ¥

These fuels \nre prepued in the Firat Juel Depot.. Only a small unount
of soy~bean wihb tested, but running characteristics.with a:;—bean oLl
were very good. Therefore, investigationa were-carried out only ‘for a
-short pericd. As pine-root oil-and mixed oil gummed up the fuel injoc-
fion system, it was considered’ unutiaraotory. As-a result, only two
qr throo expu-imnts were made. . i

el

B, .

Research sonnel Working on eot
Eng. Lt. M, TOMITS-

Deac t b A o ‘

1, Testing Ajperat us. This is showa 1n Figue 2()8.
2. Tusls. BSes Table IV(RIA

Jest Procedure

X. Mo dnm nm-uon m ndo qa the u’.n w;uo :o.sx-xo.

—n—-rm

2, Starting was naoo-punhod by un of- ugnr. ou.,.
23 u;hc oll was ohnnd to tnunc tm arter lmtm.

fn




: ; S 23 16%51+10" could be
ranedrfwitlx_the samé ‘operatin conditions as for, heavy. 0il No.l;.

"‘ﬁbwever, starting'was.,impossihle unless the needle: valve and fuel
~-pump plunger wer l_qaned immediately after: the ‘end ‘of the previous
Thisyaa caused by the rormation of resin. in’ the ‘needle

__A.._ Engine ru.nhing haraoteristioa uaing.soy:héan_niuqia—_-u:y
x..andvit _was‘_oonclud t.nat'- hia_on was Lgood substitute ror diesel

B. : ‘It ‘was determinod that. j;'ine-root oik or mixed oil cou.ld not be used
as & substitut®-fuel, unless they were -thoroughly refined removing the
“rgqigpug ;natf.ters whiol; gun up the fuel injection systenm.

“Table V(B)8 '
XPERTMENTAL RESULT USING SOYA-BEAN OIL AT FULL LoD

f Regulating Condition | Fuel Consumption| Max. Pressure Tqaparnu.n {°0)
rpm bhp —— -~ in Cylinder .

s= .. Timing il 11t/nr ga/bhp/Rx xafcm2 - uel

' |- “"Hapdle - | - Bandle D ST B ey g Y -‘l‘uﬁ:-kgﬁ‘

11500 1:300| " 4/20 - |- cu8/60 | st caws i fT U ce 5 L ;;;;_15 L5




2.
“Figure. l(B)B (same
tollowing results. :

When— the load vias 2/10-1.,/10 or the rull load, L
‘ -bo.t.t}‘:-woog, ‘gas. and heavy oil No.x had to be employed. R

“b.. then the 1oad was 6/10-8/10 of the full 1oad. i
operation was pouihle uing wood gas on.‘Lv.

3. For atarting, 11q\ud ruel waa necesaary. L

bLe Characteristics of the gaa produoer wero not . examined
in detail, but improvaments in some parta wore considered
neneaaary.

I.  INTRODUCTION

Ao Histo_xz or Projeo .

Since thewnd of 19“.. mm] hot bulb Onginea ooul.d ‘not be driven since
the ahoruse of 1iquid fuel was an.nent. .

Therefore, the Raval Doparcmt~ of Material hauod orders in Ooeobu-,
1944, to the Yokosuka Naval Arsenal to test hot buldb engines using wood
gos. IExperiments were made from Maroh to August, 1945, and. pouibnvltiu
for praouoal use or v:ood &8s in- t.ho hot. bulb cngino nro duaonrcd. 7
B, Ky ea Personnel Wo. e

- mveenBOGaLto Be WATANABE.

Ao .
-The apparatus is shown. u Ncm MB)O nd ngm L(B)O‘
& =Ty prooedure. i ..

1. wmen both wood gas and ..;..w an:'.,;x:um% “fuel) wars |



“In ~order toﬂoontrol Toad, 8ir valve .and’ kas vaive were
opened Blowly dnd- then: the fuel hendle (tor liquid ruel use)
wae regulated slowly. ‘-/ .

(e) Oharaoterissiol 01‘ the ‘gas producer end operating charac-
teristica of -each’ 1oed ‘were 1nvestigate¢. _- .- -f; :

(r) Another engine with a 3mm top clearance in the cylinder
. was exe.mined. ‘(No. changes were made in the enginej. -

' .2. Y’hen wood gas without liquid ruel wae used alone adjuezing the
“top aglearance in’ the eylinder to Bm. o .

ngn’ wpn. "o"‘ and "a" were the same as B b RN
"e" after operatina in 1, d etat.e ru- 10 minutee. 11q_uid ruel wae
-ebmpletely shut, off. .

ngn oharecterietiee ot the- gas produoer epd engine - operating
characteristics at edch load using wood gas ‘only were inveeu-
gated.,-

&rmnt&l Rgsgee

le The experimnm results for when both 'ood gu and huvy osl
_No. 1 ware employed are shown in Table VI(B) 8.

COnperauvoly smooth operauon was obtainadle’ ror any load and com=
pareb:l.e to the eporacion obtainod when heavy oil No. 1 was used alone.

couunpuon of hesavy oil No. 1 was adout 35$ at 4L/10 of the full load
and about 18% at ¢ load, as compared with cons ion of heavy o)
Foe 1 when hesavy oil No. 1l was used only. Consuzmpt on of wood: 1.33
kg boiler horsepower hour at full load. Horse ponr was greatly
intluenced by the degree of opening of the air valve.

ﬁz(n‘)"m wood g8 alone,’ npox-metu results are lhwn in hble J

/10 of full load operation was possidle with wood. gas nlono. but
2/10-4/. 10101' full load operation was uttioult. when bot buld t.upon-
ture wes low, .

i i TR AR

~

cc-mnunly uoet.h ° nuon m uxblo ‘at 6/10-8 10 of run J.M
go“ﬁu:puoe of wood url.b kg per g:ner boruponr {sm at 8710 of
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onod gas could be
but its: practical ‘app.

TBES onss3

pLE

Ay »
air mixture._fLF:‘ :
B. Exact setting and timing qr phe “fue

tiﬁg 13 necessary.v:,

MVctq;_?
‘ N W e uren WTER_'-BMG
U APAMNYV2E e (qudeTrrt) .
_ TEST ENGINE , :
. ) l_.mm

"Figuee JeBjaT T
_ Testive aeoamatus £,
78 NP, HOT BULB ENCINE
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