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I, - INTRODUCTION: . - .

Extraordinary; development’ of ‘modern-mechanical ‘industry in Japan'has:required:
much petroleum. - MoTeover,: the-development ‘in internal combustion engines: e
necessitated not-only-inereased production.of: oil,: but:.also improvement. in. : ..
its_properties, thereby resulting in' the present'development of the petroleum
1nduat1‘y. L Lot BT : . R
In order to meet the above conditions, fractions of naturally produced hydro-,
carbons, suitable for use in modern machinery, were collected and at the
same time unsuitable fractions thereof were decomposed, polymerised or re-.
fined by solvent to make use of these fractions completely., At the same time
research work on coal liquefaction. and conversion of  animal and vegetable
oils into petroleum hydrocarbons was carried on, - . T

.A8 to- motor fuel, topping of natural crude oil, decomposition of.topped - -
bottom oil, thexmal catalytic cracking of naphtha with active acid clay and
hydrooraciking of naphtha have been effected. A very small quantity of motor
- fuel has been produced by means of coal liquefaction.- The coal liquefaction

plents were converted to hydrocracking-of petroleum naphtha at the -request
of the Army and Navy during the war, : R :

A8 to lubricant oils, low cless lubricating oil has béen treated by a process
in whioh the distillate from vacuum distillation 1s treated witk sulphurie
acid and washod with alkali and warm water, Middle class lubdbricating oil
has been produced by the dewaxing of paraffinic crude oil or by blending high
class lubricating oil with low class lubricating oil. High class lubricants -
have besn produced only by the Duo-sol or Furfural ,solvent refining processes.
In case of de-waxing, the Barisol and Acetone-Benzol processes bhave been
sdopted. For final refining, the contaot ‘ro-run process has been adopted.

The conversion of animal and vegetadble oils into high oclass lubricants was
planned; the Soap Manufacturing Co. intended to construct a comnercial plant,
but tosting of the product was not coampleted, Conversion of rubber into
ludbricating oil, etc, has been accomplished commercially, dut good results
were not obdtained. : -

"IX., SISTORY OF THY PETROL™L OIL INDUSTRY IN JAPAN

It is mentioned in tho Nippon Shoki (sn anoient Japanese blography), that
buraing soil and durning wmater wore preseated to the Emperor TENJI by the
poople of ECHIGO in Nilgata Prefocture in 668. 1613, Ur. Nihei MAGARA
coastructed an oil well at XARAMEGI, lakakanbaréd Distrioct, liligata Prefecture.
This orude oil was supplied to a sinple distillation plant, and light oil was
Srodnood and sold, later, Mr. Yasunojo HIRANO co-operated with Mr.

chroton, an Amorican, snd construotoed an oil well by hand at KUROKAWA,
Hiigeta Prefecture. ZEven to the present day, this hand sunk oil woll has
boen called a "foreiznor's oil well”, In 1871 Mr. Shuzo ISHIZAKA founded a
noders oil company with & capitalization of ¥30,000, At tho same time a
rotary drilling system was iaported froa Amorioa. In 1888, the Nippon 0Ll Co
with cepitalisation °§xn’°'°°g :ﬁtroundodnby u:a t&uhi{o.dutrm‘. o‘:no
company rtad a cadle type dr sachine a sta t at Ogoae

- - 2 382892 lagacks . Pips C »as foundod and in
1893 this lsid W to feed oil from HIGCASHIYAMA to oil occapanies
located ia the oity of In 1900 the Nishiyama oil fiold was developed

and production of oll reached 17)9 bdarrels per day,
In 1900 the Iaternatiosal O1l Co., with a ocspitslization of ¥10 900,000 was

founded, and thes o gonstructed a large soalo o0i) refinery near NAORTSU,
Niigate Prefeature, for operation on purchspsed Hishiyases orude oil. In 1011
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Niigat: Prereof.ure‘
‘company ‘installed’ y
‘Prefecturs to’ process: cru»
‘this company ‘was: amalgamate

In 1918. as. th result of- the rirst: Buropean r e
pipe was stopped,:thereby hindering oil:well drilling.: The ‘Nippon: Kokan co
I.td.. thererore, was tounded ror the purpose of’ mmxtacturin’

In 1921 ‘the :uppon 011 and the . '.l‘akarada 011 united ‘to' form the Nippon: 011’ Co ’
1td. with capitalization of ¥80,000,000.  In. 1925 agreement-on’oi rield
rights in‘ North -SAKHALIN wes: reached -in the ‘Russo-Japanese' Treaty;:
.the Kita Karafuto 0il Co., with'a’ oapitalization -0£:.¥10;000,000;. we
In 1930 Borneo 01l Co.; with combined: capital: of. Japan: and aonm. was:
;founded to.start:test-drilling of oil.fields-in:Boraneo.:.The Nippon: 011 C
- installed ‘a natural. gasoline - -absorption:plant, am -a;oarbon:black:works" 1n
1931 at, xmsv:, - Fox 2,0 X1:1934 the Innaf ol AKITA:Pref

good one .

ons
1939, are n ronou- e

e
Rilea 011 Coo’

e

_ Toyo Shoko 01l 00.
Ogure 011 Co.
Yasadun 01l Co.
Ysaagishi 01l Co.
Maruzen: 0il: Co.

The names and xouueu ‘of oll ‘refining companies’stiil-existl
1944,  axe a8 t




“ogura 041

luppon 011
Ni.p;)on ou
ogun ‘of1
mnubmn o1
luppon o
luppon ou
ntmu-u OD
ocux- [ L
Hippon 0

(Yamagishi_ i :
wPrefactnre} e united).

ik _._(<.v:w

Mippon Oil- Patent).
hxdcor Yacuum nm.uu'-

mmn Bchorn Ononu

"PSURMI N, M. O, Creoking

-{Rippon Oi1 Patent)
‘:".o""' €C. mmﬂ‘ Fe
MM, G, Pipe O8N

ovelopments ‘are 1isted a8’ ronow

o

' Year

;_-_Lobattob '2!29 or Plant Eataﬁﬁ"heﬁ
AKTTA cont.inuous distnlation 11915 -
Dubbs craoiung “Yozu
cron craold.ne ,1926'
J’enkins Oraok:l.ng 1926
f Sohultz Kcunn Diat!.ua- 1926
L .o¥lon1926%e L iy citess
| FIIOATA.. ... Schultz ‘Wouun Distilla- 1927
. tion :
XﬁDMTSU Crou Craoking ' '1927
“ YOKOHAMA . Cross Crecking 1927
IIITSUBISHI ‘Cross Craold.ng 1927
'mnm-rsu “‘Foster Pipe Still “19%
“KUDAMATSU * Saith-Leslie Pipe Still 1930
musmm Kellogg Plpe Still a9
"YOKOHAMA  Kellogg Pipe Still 193
roUmE o 1. 0. Pipe Still '

1932

193

1935,

s L

1938

: "‘;dn
1937



> Osaka Mj.neral
' 11

: Toyo' 011

‘_.Ogurja 011

: ;I'.Oyo“VShol':o .
 Niitsu o1
. Asahi 011 -

Hama Oilv' )
. Toho- 01
'l‘oe Nenwyo

Bayama Ol

Maruzen 011

‘Lécation’

nr:

KAWASAKT’

.mrisol Deuaxins Proceas 937 :

’Bariaol Denaxing Proceas‘:-1938'_';

Sohwarr.z Cranking T 1938?

' B;gsor vuomm mauna- 1933'

”Bndgor mcuum Diatilla- 1939

‘Ation b ;
. E:gg" mouun I?isti;laf : 1‘9’39’
'roppm Pipe sl 1939
Duo-30l Process’ o ,‘ 1939

Contact Re-run Process 1939
Barisol Dewaxing Process 1939

_Contact Be-run Process 1939

Duo-sol Process 1939

Hote: The adbove ooapinio- wers ostablished defore 19“.

A tadle showing oil nnnuc plants provided -m. oa-punuu).y -odorn equip~

sent follows:

Lesakien of Plank Fame of Co, " Jesture of pleat
lxppon oi1 Oo, Ououu. nnr:u “Pipe

KASHIWAZAKI,
Miigata Prot.
mu mr;

TBUCKIZAXT,.
nm“. mt-

TOSUROMI
Xanagsua - Pref,

azm.

e

ﬁmn"w ”m Mﬂﬁg

Pereffin, Oross Crecking
mnmaiau. Colds -

n»“ _ x.l%q. npo .
“Mippon O11 Co. _ Dubbe Oncnu. N.X.C.

r:po,nm § A X .‘
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Ogurat0oil ol

‘Ogura 0117Co.. - Sohultz. Wouum Dist.

“Kellogg: Pipe Stul, crou
.’craekins. o
‘KAWASAKT - /Mitsubishi _Kellogg Pipe St.ill, croas '
; Rt v»craokins. :
"Hayama O;i,'l@b. Hookmunn Waouum Diecillat.ion,

Schwartz Cracking Topp
"Distillation, Wacuum- mnma-
‘tion, Badger Wcuum Distilla-
‘tion: Barisol, " nw-Sol.;, Cope .-
tact Ru-rnn. .

!naokmnn mouun m:cm-uon. "
\mdgex- mcuun mstulauon.

WLNC. Pipe stail,
N.N.O.. Craoking,.

'rono 'Bd'oga;'a :Riarinery Heokmann wcnun mstnhuon.
TOXY0 Asabi 011 Co.  Heckmann Wouus Distillation,
o . - Sadger Pipe Still.
: NIIGATA - Hijzu ' " Heokmann Vecuus Distillation,
' N ' Sohwertz Cracking '
m ' Maruzen Barisol, Duo-sol.'

Contact-Rerun, Heokmana
Wouum Distillation, Crecking.

Contact-Rerun, Heokaann
11:

houm mnn uon, cnoaﬁ
- QSAKA Toyo Beoknann Wouus Distillation
PR o : Sadgex Pipe Btill.

Toyo 8hoko Badger Pipe Still,
Tassvis = Badger Pipe-BLILL;~

P oconsists:of & mixture.of various hydrocarbons, s-ve
-lu qulnuey of- oclpoum- or _oxygen, sulphur sad ntf.rogu. zbu-
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.-the; organio originit 1
“origin- t.heory, ‘the, animal:: origin heury', “and: the;, apropolit
“theory, ' Japanese: soholars have: 'adopted: ‘the. animal’origin‘ heoryq
sapropolite:origintfheory to: -explain the:formation of;oil i
‘which: theory agsumes-that marine: animals .are. burie nd: th
"tion,: polymerisation, ‘ete,; are effected by ‘means of" preasure andi heat
. during-long periods to form ‘the presept petroleum: oil.;This: presumption
has also been:tested. experimentally. ~In-1888:Mr, "Engler:obtained:o0il "
by the-dry:distillation-of fish, Dr. K. KOBAYASHI has proved: thaf. ‘the:
above decomposition of marine. animals could easily be carried out at -
atmospheric pressure in the presence of acld:clay. - Dr. Y. TANAKA asoer-.
tained the presence-of aliphatic acids such .as;palmitic, stearioc,. etc.,
in J’apanese orude oils. i All oil strata in :rapan belong to the tertiary
”aqueous rock. DL : -

. J‘apanese cmdq 011 ooncaina mainly naphthene 'base hydrocarbons dna 1;
caned naplmheno bu iy->3 0

B, . p_iszribuuou gt 0il.¥ields 1n :aggg 1
. The oil riolda in J’apan are diatributod from Sagara ou tiem m

.. SHIZIOKA:Prafecture:through’ NAGANO, NIIGATA and :AKITA tox

sxtending moxoss the.Southern:and: norbnorn diatrlct.& 1ike the: backbona
of “an ‘animal,.  These oil fields are classified into (1) oil fields in
NIIGATA Prefeoturs,.. (2) 0il-fields in AKITA Prefecture and: (3) oil:.:
fields in HOKEKAIDO,. l’ropcruu of crudes from these diasriocs ars- ginn
in the following cable. R

v;r,.

Prourues of J’aEnou Cmdo Ous o

Name of - Pitoh Paratfin Degmea Flash Co

Crude 011 | . Color . |- (%) = (%) {%Bs) - pt(°C) Rocarks : ..

KUBIXI Dark green | 4.0 0.847 37.2 10.5 coneain- sbout

(HIXGATA) - R 0% o {nonu,
lisht ' &
korosene rupooc-
ively.

ongBR | 1.0 211
(NTIOATA) | € :

}-1:0-=1vse—i-
Ut chen
i o- ’ X
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.| Contains 30% of

gasoline :25% of

" |1ight 01l ana

" “labout: 30% of.

kerosene, 18 the> )

" jbest omde oil®

in Japan. - The
bottom oil- is
used as.Taw
material: tor

|ratfin‘and’ llu_ri-

cant oil.

g by nnecud

. ‘Tay -

© |yerdow .
browma . by

" |passed rey

1.23

“less’

- Z8X0

COntainn about.

1 43% of. gnonm
1020 ;1188
below.

‘ot 1isht o
about 24% of
kerosena and
about 1% of
££in, Exoe
paratfin dase

ara=
ent

Jerude of1,

| Black
TAXBMACHL
(HITGATA)

groen
tnmpqmt

3.9

Bel.ow
zero

Has high content
of gasolines and
8 small quantity
of pitch, The
four pt. of

ight oil coapo-
nont 15 elevated
oming to high
parsffin conteant.

OO
Opagus.

6.0

0,691

i

_27.6._} 26.5.|cont

ains 15-208
of ‘gasoline and
45-50% of koroe
.Tho bottom
0ll 15 raw mate- .

2isl for pereffin

snéd-slso-suitadls
for heavy oyline
dor oll, -

3.0

Contains 10-13%
of pasoline and
1ight 51l can
also- be manufee~
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"NIIZU - Black 717.5| 0.395" [18.2 [114.0 |The pour pt..is-
(NIIGATA) | browa * b b | 1ess than- 2o°c
— | .Opaque - .
A | rial for kerouno,,‘
. | transformer 61X i |
; SR I S and lubnonnt olls-
‘mnxzrl | Black - [ 1000 0.156 | 18,10 | 202
- (NIIGATA) ..
?A‘I‘I*RA)} 'g;:ok 32.7. | 25 . g:ntains s::oigé
AKIT, e e feiarad rossne a ,
. - . s 0il. Suitable as. -
raw material for
o e oylinder oll; .
' KINSHOZAN | Blaok 13.5] 0.277 | 18.7 | 63 |Suitadle as ram
{AKITA) Opaque ) ) materisl for light
: . oil, kerosens,
| lubricant o1l and
asphalt, :
x(ucam)m Rlack 36.1| Trece | 13.9 [121 g raw n::rhl for
AXITA ™ : rosens, hee
9pagu oll end fubricamt
oil. Alphllt can .
be obtained,
KUROKAMA | Baok . 24.0] 0.119. .88 | abrdo
(AXTTA) -~ | Opaque . - s .
Rsck .71 0.3 3.7
(AKITA) _ Opaque . L.
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]

mixed base orude’ |-

oil.:

~Su1tahle for manu-"
facture of gasoline,
‘kerosene, light oil
-and lubricating -
Baw- mtennl

-~ | for:asphalt,

" | Contains 20$ ot"’ '

gasoline, 2
‘1ight .0il and zaﬁ
of kerossne, -

~| Suisadle for
‘|'manufmoture of - :
7 :J.ubﬂuuns otl. -d

N uph.n

:contalnl nuoh
s £fin, about :22% of .
| 1ight oll and about

Ly T

of ‘kerosene,
Faw matexrial for’
.ludbricating oil.

5

"ISHIKARI .| Blue - - ‘ 1.7213 {.43.1 :|less | Contains about 45%
(HOXEAIDO)| Blaok - -} RS than | of gasoline and
T Tl Opeque i © jzero -| comperatively rioh

! BARSRNEE - : in paraffin,

SAGARA Hue 1,192 | 42,0 |-9 High content of
(SHXIZUOKA)| Green . "] DETECY SRR : gasoline end light

L T ranspareny s 0.

c. e at of Tesaran ‘c .

m on produotm rrel m Ia (Lnolud JORMOSA) from 1
1ter 1936 u as: followss ba s pan 18 ) %
w1930;. 2.%&.56&&5:91-

A9N 1 007
1932 1,627,253 :
1933 1 L55.186

19 2479
193 2 24.9.198

m}g A 2 tma




ratio to:the- uoo_nod"om bc- i
osse annor. 1936 only -bon mi ‘of the demand was: et by Japansse
orude oils, - 4n°1936, the demand of oil for eivilisn: 88 n;mu
was ) u9.ooo tons. pcr annom,’: 'mc tho rodnotion.'of Ja orulie:

-was @ 000" tons and ¢ ‘081 :amounted:
toas, ct ted crude. . '
B. W
- GO *
~she MNLG Mﬁ

The omd‘“ o:u producod m'nriou
Juno. 1935 i.s ahuwn as fouau:

About 1926.Jspan's demand for Toleun was zo$ mmnoa
orude oils cng“ uporud"zh t.uhru ed both -

o . TheS® ilg:“\oul
.yefined and orude: oHn.r AS:the produotian of -Japanese oxude oils did not

inorease in p rtion to the demand

CH Ouun'l.
» inported T



S A

5 Thus,:tne:
Quanities were
“and’light’

ton’ orudea ]

g p coalinga. roso Oreek.
8 Were 1mportod tor the

ory. lants ‘ot hru ‘soals have adopcod gipe‘--tin-
uous:l.y distnnng orude:oil, - In 1930 the Nippon 0i1 Co. con-
Foster:. 8till at the Kudamatsu: 0i1 refinery plant for
“orude:0il. A Bmith-Leslie Pipe~-8till was also condtructed
pi) o-nuu' pa,tontodﬂ i the' Nippon: 011 Co, was installed at the
*.;”m : i?lnnt ‘o evlm .ocapany; in: 1932 and:at tho Adkoku

¥ 921. th- Iup 011 Co. construoted a:Dubbs oracking - -systea at the
‘Tsurumi’ 011 Refinery. Gross units were installed at the Riigata 01l
Hetinery or tho ‘N3 pon on Co.in 1926, at the Xudamatsu 0i1 Refinery of
ths Ogura O and at tbo Kawasaki 011 rhruury of the
-Mitsubishi. ou Co. in 193i 926 = Jenkins unit was constructed at
.the. T ouaemeryotthommw. nm,cmmmm
struotedat the Navy Tokuyama Refinery for ressarch purposes. Sotmarts
-units were construoted at the Kawasaki Oil Refinery plant of the Hayama
011’ Co. 4n'1935 and at the Niizu O0il Co. in 1938, The Hippon Ol Co.
‘construoted a N.N.C. systea 1n April 1935. The Alikoku Oil Co, also
adoptod the .u.c. system,’

Co M&Mm'
"'houu‘_ dutuhuon plutn hnn bun sdoptod in this country as tono-u

- Kippon 041 Co. in 1
Ocu re 041 Co, in 192
“WaruEen OIL Co. “1K1929"
~Rdogawa 'ou“‘mrzury Plaat ia 1929
. Hayama O1) in 2932
['_‘nuu 011 Co. '._‘5..*!93&-
quubllu 01l Co. ia 19)2
Ogurs ou Co. 1n 1937
Osaka ou. Mefinery Plant tn 1937
Toyo 011 Co, ‘ 9;"7
ok i o d Toyo Shoko 01l Co. xnn
* Oubro (Contisuous) ~Hayama 011 Co, in 19)7
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. ooaity-;‘, nd ‘ anc
after washing . withidaustio soda;
“trated ‘sulphuric: ‘acld’ washing, a !
tioc soda washing to: errect: deoxmauon and vdeoolommn he:

The active. acid clay:is one whioh':is: ‘obtained: by: act;vatingnaoid olay .
with hydrochloric acid ‘or. sulphuric. acid and’ .has a’ decolorizing power. or
2,5 to 3 times that of acid .olay.  If: tho orude 01l ontainl ttin, ,vitf
must be oompletely dewaxed. L : . Lt

vIn recent years, rerinins plants for the mu:aoturo ‘high: class 1'nbr1- -
cating oils by means of. solvents havs been installed because'of: the devo-f.
-lopment of airoraft,. The:Showa 01l Co.. and Maruzen, 0il: ‘Co.,:adopted
refining- processes in which the furfural prosess,: ‘Duo=-s01’ ;process,  Ba. riaol‘
dewaxing process and oontaotqro-run process are. combdbined to torm one 3
‘piunbe-.Ln 1942 the Showa 0il:Co. and Maruzen 0i1:Co, ﬂ‘oomcncod-th nanu- -
.. faoture-of aviation -lubricating. oil. . A, Japanese. orude.oil, hi uitod
_ifor refining of high olass 1ubriolntu ‘by,means; of solven } 9
Omonogewa’ oxrude oil from: AKITA Prefecturs The viscosity index of m-,
orude oil is abouf. 85-90. ORI \ R

Two processes £or solnnt rofining lubriutina oils:are-used-in-Japan,
One is Duo-sol. refining, -Barisol duaxins nd oonuoe :o-m zctininr

The Navy used a pro o.de-npmung prooeu propano dcuxins and -
active acid oh,l’“ﬁlans but, good results. w;ro not obtained. ' T

The xzppon 011 Co. used a prooess in whioh the. mrmm utncuon and
propans de-asphalting were sombined. . In April, 1945, the Army. construot-
ed the Marifu 0il Refinery of 2,000 bddbl/day in YAMAGUCHI Prefscture.

This plant, later destroyed by bonblrdmnt. planned’ to refine Liliku

orude oil produced in Sumatra by means of the Duo-sol pmou. A Liom
obart for the plant is given by Figure 1(D). ° .
m coaversion of animal and vegetable nssy acid into eun lubxi-

oating oils has deen carnestly studied in Japan, Plants sed on w..
- conversion were ccastructed and pilot plant products were. roduced., .
ever, at the temination of the war the refined oil was not pMuoo& on

oommeroial soale. - The Nippon Tokushu:0il Co. adopted.s. .gmnu 8. vnoh

somanprier s ol sl i e e, Bl e s

a op a prooess " oy o o
Lo Dt o rebencs of alunintia chyortde. The MIyoshi-Chssivel-

Co. adopted a prooess-in wueh ratty ‘8014, after umiﬁuuoo with n.‘b-
kali, s oondonud in the srumo of aluminium chloride,  ‘The Mi
chemlcal ring Co. = optod (Y pmu u uuu t'aet.y uu, -previouse.

1y bheat er«t.od. ul decompossd pnum ‘of aotive
T atld-olay; and the - mwmro ngm yisld-Terined-
ofl. The best Tresult was obtained wbu oua. bitor: ul “dol %o -

this oil, nr..nubnxo NAGAI, a. professor at Tokyo nr ity,.

studied ths lest mentioned pmou Lor ln.r yun. A ,ooo

plant dased on this proosss was’ uanghm “AMADASAKT;

under test operation at the: unlu m of :the way,: ,ﬁc pnl
~ from the pilot plant was used for tha 16,435 ku, nole

KANCHUKUO under the uu-pxon of the: nml unmu.« n
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yllent in: every  FOBpOsL. :

i . 1lows (wherein the .oil: was. Ob-
g 7 YOPG synthetio ‘o1l ‘toiwhich: was added” blondins ou
“obte: -from naphthen:lo base’ petrolemn oll- and orgnnio metallio
ult" 1nh1b1tor) H

'I'able I(D)
NAGLI OIL GOIIPARISW TABLE .

e Viaoosity ; _
ey !'uted |’ centistokes | Index Bauo - ‘Carbon Inqroas;
: SR 21091 100°r L -.10001 Oxtr?gion ‘Rydggsen
lentitaper 0 126,03 | 460.1 | 62.2 .1'1.5:.[,7" 2,602 | 1.952
o |oule prage%y | 25086 | #63.6 |80 | 160 | 2.190 | 1,722
“lcity Sexvice® | 26.06 | asais | 83:6| 1.58 | 2.490 1.634
: ails ‘BO- 5/10 24.88 | 317.9.| 106.6 | 1.41 | o0.820 | o0.634
“1BO 5/ 0.01] 24.82 317.5 106.6 l1.23 0.532 0.234
BO 5/10.05| 2 88 | 317.9 | 106.6 | 1.16 0.470 0.224
BO 0/1 0.10 | <24.82 317.4 | 106.6 } 1.16 0.472 0.216
BO 10/1 © 24.79 | 325.6 | 104.6 | 1.28 | o.850 | o0.702 ©
BO IO/I_ 0.01 1 24.76 324.1 | 104.9 |- 1.24 0.598 0.400
BO 10/1 0,05 | 24.76 | 323.7 | 105.0 | 1.27 | o.524 0.334 -
B0 10/1 0,20 | 28.73 | 323.7 | 2089 | 2.26 | o0.536 | o0.346
~Imoas/ro | 2.7 | 330.6 ] 203.3 | 235 | 0.926 0.724
13035/ 0,00 | 24,23 1 330.2).203.4 | 2,25 | 0.706 0.504
B0 15/X 0.05 | 24.79 | 330.1 | 103.7 | 1.19 0.600 0.399
80°X5/0.30 | 20.82 | 330.4 ] 203.7 [ 1.28 | o.se8 0.406
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