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_ DESCRIPTION OF THE FIRST NAVAL FUEL DEPOT, OFUNA
: . B g Y] P - EO I .

v .The First Naval Fuel Depot, located.in OFUNA, Kenagawa Prefecture, was
officially established on 21 April Y9413 This Depot was devoted exclusively
to research, process development, and practicel testing of fuels and lubri-
pants."Praviously;wthd»researohwaotivitieswand~pilot~§lant»studiaslhadubapnfv-
conducted at the Tokuyama Neval Fuel Depot, and the practical product-testing
had been performed at the Naval Aviation Technical Depot, YOKOSUKA (y&;er the
First Technical Depot). The Depot. at OFUNA was established by the Nav 80 as
to centralize all Naval activities pertaining to this partioular field at one
independent plant. ‘ : ) : RS |

The ayiation fuel and lubricating oil research department of the Naval .
Aviation Depot was first trapsfered to OFUNA and reestablished on 27 May 1938,
as’ the Experimental Department of the Naval Fuel Depot. "It was then consider=

“ed desirable to move the research department of the TOKUYAMA Naval Fuel Depot
to OFUNA.  This transition was bégun in June 1939 and completedkin ¥aroh 1940,
In April 1941, the independent organization known as the First Naval Fuel '
Depot was officially established, end it continued operation until 15 August

1945, | N

BUILDINGS AND GROUNDS

.+ The First Naval Fuel Depot occupies an area of approximately 100 ecres.
and 1s looated avout a mile and a half from OFUNA Station. A map of the Depot
is included as Appendix (I), and a panoramic view is shown in Figure 1(F).
There are a total of 74 buildings within the grounds. Of these, 37 were de-
voted exclusively to technical work, while the“remaindei were used for offlce
space; shops, storage, and other related facilities. Nearly all of the lab-
oratories were solid structures built of steel and concrete., ' The 37 buildings
mentioned above provided nearly nine acres of floor space for laboratories; -
pilot. plants, and test apparatus. - : Lo

“Included herein as Figures 2(F) to 20(F) are photographs of some units of .
the research equipment of the Depot. Although these ‘photographs show only a
portion of the equipment, they are indicative of the type of research conduct-
ed at OFUNA.- Detailed descriptions of all items of eguipment are given in the
technical reports submitted by the Japanese personnel' attached to!the First
Naval Fuel Depot. These reports are included as Enclosures  in the NavTechJap
Reports, Index Nos, X-38(N)~1 to =10, inclusive, “

The Depot suffered no bomb demage and was never exposed to bombing
attacks; howsver, elaborate preparations had been taken to protect key points
from possible damege. Two extensive underground shelters had been built as
well as several smaller ones. The buildings conteining files, records, and
communication centers. were carefully protected. .. The only wooden laboratories
on the premises were torn down in June 1945 to.minimize the fire hazard,

FEp— B e

An ‘extensive oave building program'was started in the fall of 194k ~Nime
large caves to be used primarily for storage of raw materials and equipment
were built on or near the Depot during the laest year of the war. A serles of
underground lsboratories:were-also-started- -but were not completed.  There were
to be ten individual and connected laboratory rooms in one large cave. Some-
of the individual laboratories had been completed and were being used at the
termination of the war. Fhotographs of the outside view-of-one of the caves
and -an underground laboratory are shown in Figures 2(F) and 3(F), respectively.
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_Although not direotly subjectednto bombing attacks, ‘the, increasing number
f»bombings-onwnearby—o&ties»during«theyfinal—monthe«oswtﬁemwar-mademit—neoae-
sary for the Dépot'to be more.-and mors \eelf-surgioient ‘example of the.
extent' of this self-sufficiency ~that in\19h5 it was’
‘Found- -necessary-to- set aside‘a b

L As originally eetablished the Firstﬁﬁav 5FueL"Depot consisted of a
Research Department and “aft Experimental Department An a@dition to-sthe! ‘depart-
‘ments concernel 'with general affairs, aco unts,‘and ‘medicaltreatment.’ o'
Research Department was reeponsible ‘for bpth: researoh and pilot plant. gt {es
pertaining to;fuels &nd lubricants, and ‘the Experimental/Department was cdn-
cerned with “full scale teets of fuele and ,ubricants. : ”

. ‘A8 "time progressed viag apparent th&t the*Japenese engineering deaﬁ
racilities yere. inadequate, and. it . became unereaeingly aiffioult to trenster
the applioation of laboratory results to pilot plant stagd and also td fnll

' gcale design for the Naval Refineries/.at YOKKAICHI and;TOKUYAMA. To meet 'this
need, the Ghemioal Enginearing Dapartment was astablished in April 19&4.

Each of the departments described abome ‘was broken down into aections,
the nature of which varigd with: ohanggs‘of'amphasis in research activity. A
detailed itemization of.the organ: oh“af'1t ‘was at the termination of the
war is shown in Append X, II. '

Y

When First organized in April 9L1} there was a steff of 45 and a worker
complement 0£:.1;000 men employed at the Depot., The first Superintendeat of
_the Depot was ReariAdmiral Hiromitsu YANAGIHARA. By October 1943 the staff
“had-increased to 120 men, and there were 1940 workers. At this time Vice-
Admiral Alki OBATA was appointed as Superintendent. He remained in:this -
capacity until 1 May,l9h5,when he was relieved by Vice-Admiral Nobusuke "
YAMAGUCHI. At the end of - the war there were 3,210.men employed at the First
Naval Fuel Depot, and:of this ndmﬁer, 410 composed*the staff,

Aside from the department heade, most of the key research personnel at- -
tached to-the Depot :had’ commissions: in the Japenese Navy.es:engineering spe-
cialists. A breakdown of the classification of the heads of departments and
sections oonnegted with the teohnioal activities is as follows: 6 Naval Of-
ficers (1 Vice<Admiral, 3 Captains; 1 Commander, 1 Lt. Commander), 12 Engl- -
uneeringﬂﬂ'ﬁv Forricers (1 Gaptain,}z Commsnders, 7 Lt. Gommanders, 2 Lieuten-
“ants) , 4 civiliaﬁ engineers, and one di {1ian chemist. ,

WARTIME RESEARCH
.____...7._____..

Detailed discussions of the wartime research projeqta investigated at the

First Navel Fuel Depot are included in the NavTechJap reports referenced here-
in., These projects covered a wide field of application and’ pgesept a gompre-
hensive picture of the quality andfé¢ope of Tapanese-research activity.. The
personnel directing this reeea;ch were competent chemists and chemical engi~’
,nee_lxl's1 gltnpugh there appeared : to‘be a soaroity of skilled aseistants and .
“technicians. . : . E

About 30 patents were. granted to the First Naval' Fuel Depot during the:
war. A complete list ot these and ‘other: pntents held by theVDepot ia given in
Appendix III.

!
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; Figure 2(F) [T
ENTRANCE TO. THE HAIN UNDERGROUND RESEARCH "{LABORANRY
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Figure 3(F)
A TYPICAL UNDERGROUND RESEARCH LABORATORY .
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Figure 4(F)
CONTINGOUS CRUDE OIL DISTILLATION UNIT
{Sixty barrels per day capacity)
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' Figure s(F)
CATALYTIC CRACKING PILOT PLANT
{Twenty-five barrels per day charge cupacity)
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Figure 6(F)

REACTION CIHHBERS. HEAT EYCHANGERS AND GAS SEPARATORS
OF THE 200 ATKOSPHERE COAL HYDROGENATION PILOT PLANT
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Figure 7(F)

PILOT PLANT APPARATUS FOR NANUFACTURE OF ACETYLENE

BY THE ELECTRIC-ARC CRACKIKG OF KETHANE
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HLOT PLANT FOR STUDYING THE EXTRACTION OF COAL
#ITH BASIC OIL FROY S/ML[’ :
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Figure glF}

PILOT PLANT FOR HYDKOLYSIS OF k00D P
(Twelve kilograms of wood per day capacity)
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Figure 10(F)
ACETONE-BENZOL DEWAYING PILOT PLANT

(Fifty.litérs of osl per day charge capacity)
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Figure 11(F}

PINE ROOT CARBONIZATION RETORTS DESIGNED
FOR RURAL INSTALLATION
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' Figure 12(F)

SIMPLIFIED PIIv’E: RM OIL CATALYTIC REFORMING UNIT
DESIGKED FOR RURAL INSTALLATION )
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thuré 13(F)

VACUUH DISTILLATION COLUNKS
FOR PREPARATION OF 80% HYDROGEN-PERCXIDE
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Figure 14(F)

UNDERGROUND TIN-LINED TANKS
FOR STORAGE OF 80% HY{)R(X:&W-PERO[IDE

54



RESTRICTED X-38(N)-1

ENCLQSURE (F)

i
(S

'

. Figure 15(\1’) -

EXPERIMENTAL APPARATUS FOR STUDYING THE COMBUSTTON
OF HYDROGEN-PEROXIDF AMD HYDRAZINE TYPE ROCKET FUELS
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Figure 16(F)
FULL-SCA[E AIRCRAFT ENGINE FUEL TEST CELL .



RESTRIETED

ENCLOSURE (F)-

B

i

h

b ity

t

Figure 17(F)
FULL-SCALE ATRCRAFT ENGINE TEST STAND
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—_— v ‘ﬁ‘igure 18(F)

. "RINSEI-4" TYPE SINGLE-CYLINDER, VARIABLE COMPRESSION,
COUNTER-BALANCED, AIRCRAFT TEST ENGINE
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: Fizgure 19(F)

ENTRANCES. T0 LON-TEMPERATURE LOW-PRESSURE COLD ROONS
FOR AIRCRAFT FUEL AND LUBRICANT RESEARCH
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_I-'igu_re 20(F}
NACHISE FOR TESTING THE OILINESS CHARACTERISTICS OF LUBRICANTS
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_ APPENDIX(II) | ,
oncmzzmxon CHART OF THE: FIRST NAVAL FUEL*DEPOT
' J\ugusmwm--mm
[ SUPERINTENLENT G

_Vice Adm, YAMAGUCHI .

DEPARTMENT OF GLI\ER.AL AFFAIRS

DEPARTMENT OF FUEL RE:;EARGH
Cept. SASAKI »
Advisor, Dr. KOMATSU

_Section 1 - ROUTINE WORK
T Bng,  Lt. " Comdrs MOMOTARI -

) - Engineering Orficers o1n
B _ Technicians 1
- Workers 45

Section 2 = GOAL AND DRY DISTILLATION \
Eng. Comdr. FUJIMOTO

Enginesrifig Officers I

_Techniciang .. . 0.

~ Workers 15
Section 3 = DIESEL - AND BUNKER 0IL

Eng. ITAKURA .

Engineering Officers 2

Technicians ol
Vlorkers 37

Section 4 - CRACKING AND PINE ROOT OIL
Eng,. Comdr., FOJIMOTO =~

Engineering Officers 16 -
Technicians 10
Workers 99
Section 5 - HYDROGENATION

Eng. Lt. Comdr. YAMANOTO
Engineering Officers 15
Technicians 2

.- Workers

- 7R—

Section 6 - BLENDING GASOLINE.
Eng. Lt. Comdr. YAMAMOTO e .-
Engineering Officers
Technicians 0
Workers 56

N

Section. 7 - FERMENTATION
~ Eng. Lt. Comdr. UMEMURA
Engineering Ofricers”
Technicians
Workers

o

Section- 8 ~ LUBRICANTS'
Eng. MATSUO
Engineering Officers
- Techniclans
VWorkers -

l&Evo,

B

6l




"DEPARTMENT OF ‘FUEL’ RESEARCH

(continued)

EHCZOSUHE (F

! Section 9 « DOPES:
Eng. Lt. Comdr. WAKANA = .
Engineering Orfioers -2
Techniclans .- : 0

. Workers | . - 23

= ,,Seotionrldn; GREASES_ . '

Eng. Lt. Comdr.' DANN .
Engineering Officers - 3
Technicians -+~ 0

Workers ] 7.
‘Saction of EXFERTVENTAL ———
Eng. MATSUO .. ;
. Engineering Orficers v 6
" Technicians oL “
Workers ) 203\

" Engy ‘Capt. KAGEHIRA
Engineering Ofricers
_ Techniclens  * = 3!
Workers ) | 38

Section of GENERAL AFFAIRS
Lt. Comdr. VEMATSU

“Section of “INSPECTION:AND. PLANNENG

. Engineering. Officewgu 6
Technioians L
xorkers 46

Capt. MIYAZAWA

| DEPARTMENT OF PROCESS ENGINEERING| Sectionl - DESIGN

Eng. SHIBASAKI -
Engineering Officers . 7°
Technicliang : N
Workers . 128

N

Section 2:» PROCESS- ENGINEERING -
Eng. Lt. .Comdr. SANKA .
. Engineering Officers 15- "
. Technicians . . L
Wbrkers o 55

Section 3 = MATERIALS
Comdr. KATABUCHI
Engineering Officers 6
Technicians 1
Workers ’ 2L

Section 4 - REPAIRING
- Eng. SHIBASAKI

Engineering’ Officers b
' Technicians . 5
" Workers . - ©,. 207

Section of. CONGENTRATION. OF HyOp
Eng. Lt.~Com4r. TAMANOTO
Engineering Orfiqers 15
Technicians t T2

. Workers . .. 121
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rbEPARTEENT OF" PROCESS ENGINELW;NG
(continued)__wg_m“”A D

Engineering’ Ofricers . k4 |
- Technicians S 2
~WorKers™ NPT

l
'%DEPIR%MBNT“OfLiﬂEL—EXEERIMENT S Section\l - AVIATION 'GASOLINE
Capt. SASAKI . ‘ i Eng, Comdr. NAKATA -

" <= | ~——Engineering Officers -~ 8
Technicians RSt i §
Worke . . 63

Section 2 - DIESEL FUEL
Capt. NORITAKE * n
Engineering Officers . 2

Techriiclians -+ 0
. Worker; . 18 |

Section 3 - LUBRICATION
‘Eng. Lieut. FUJINOTO

- Epngineering Officers 2
Technicians o 1

WOrkérs o - 18

) Section L - SAMPLING
+.. g, Lieut, SONODA 2
-Eng¥Heering 0fficers=- S S I
‘Technicians L

" Workers J 52

Section of GENERAL AFFAIRS
Capt’s-: NORITAKE
Engineering Offlcers 1
féchnidians- 1
Workers - 33

" DEPARDMENT OF FINANCE

DEPARTMENT OF MEDICINE ’
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JAPAN“aE PATENTS HELD BY THE FiRSTJNAVAL FUEL TEPOT

h

Dot antaNoe
LT UC1TU™INDYY

-Date

No. 43758 21 Oot.
6566l "10 Sept. 192&\/A method for transforming fatty oils to petroleum

No.

No."

No.~

No.
No.

No.

No, .

No.

No. -
82580 16 July

No.
No.

No.
'NOo

No.

No.
-No.

No.
<Nos

NO .

No.

No.:

68856° '8 July

i

23117 267 Kig.

70770 21 Jan,

70804 - 24 Jan.

79898 18 Jan.

80842 . 7 Mar.
80928 13 Mar.
82025 5 June

83198 11 Sept.

88565 2 Oot.
88905 28 Dec.

95140, 24 Mar,

96461 29 June
96772 29 July

' .97032 23>Aug.

97559"30 Sept.

97962 - 26 Oct.

98957 9 Jen.

99729 23 Feb.

1922

1926

1926

1926

1926

1928
1928

1928
1928

11928

1928

1930

1930

1932
1932
1932

1932
1932

1932
1933
1933

A method ‘of manufacturing hydrogen and car

‘ UUU’I];U U
A manufacturing method of liquid~fuel from coal.

0il ‘and the simultaneous dry distillation of shale
rock.

Improvement ‘of 'the method for the dry distillatlon
of shale rock. o

/,

A method of manufecturing naphthalene which con-

tains no sulphur. L . o
i . ST

A dehydration method for oils, | E

‘A method of menuracturing trensformqr oil, having e
high flash point and low viscosity.:

A’method forvrefining petroleum-pitcn.

A R
A methodfor the.liquefaction of coe o
A'method of manufacturing paints for ships' bottoms.

A method of denaturing ethyl elcohol. \.

oxide from methane. ""‘ N

A method of improving the properties o? lubricating
oils, §

A'method for the dry distilletion of coal. :

A method of preparation for some important liquids
from coal tar and mineral-oil.

A method of manufaoturing hydrogen from hydrocar-
bons.

Preparation of useful liquids from coal, - ¥
RR-Chintia g s S

'Preparation of some 1mportanf liquid hydrocarbons .

from coal tars, pitch, asphalt bitumen, etc.
Reoovering of oil from waste’ liquid.containing oilf
Washing of coal.

High pressure charge'pump.

Decomposition of gaseous hydrocarbone}

Improved'oentrifuge.

- 64
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"Patent No. Date e \Sub‘ect

No. 101999 17 July 1933~‘Decomposition of tar in the complete gasification
- of coal.

No. 1035277727 Qct; X933 udmptete'gaeirieatton-of~ceel~
No. 103921 30 Nov;_ 1933 High Pressure stop valve.

No. 105588 -3 Apr. '193h'uDecgmposition of carbon dioxide and “gaseous hydro-:
. “carbons. . , .

No. 109263 .24 Oot.-fl93n_;Synthesie of ‘aromatic hydrocarbons such ae benzene
: : “and toluene from acetylene.

No;'109h13 2 Nov,. 1193Lv”Method of separating acetylene gase.

No. 109412 5 Nov. 1934 Preparation of formaline and formic acid from
methane.

No. 1085§L“‘iz Nov. ~l93l"Preparation of raw material for synthetic rubber
" : . . containing isoprene and componnde similar to

isoprene. . .

No. 110026 29 Mar. 1935 Method of producing bunker 0il. oontaining coal.

No. 110728 13 May 1935 Synthesis of diformic-peroxide hydrate from methane,

No. 111614 19 duly 1935 Production of bunker fuel conteining coal,

No. 113705 - 12 Deo. 1935 Automatio pressure reducing pump.

No. 120618 7 Jnne 1937 'Synthesis of peroxidee from higher hydrocarbons.

-

_No._122099_' 7 Oct. 1937 »Avietion gasoline from coal tar. .

No. 122579 4 Nov., 1937 Production of bunker fuel containing coal. .

No. 12524, = 6 June 1938 Method of improving the cetane number of diesel
: fuels, .

-Fo. 127201 © 7 Nov, ~1938 SyntheeiS'of aromatic hydrocerhons from,ecetyiene.
No. 128995 27 Feb. 1939 .Fractionnting column for hydrocarbon ggges{

No. 1288l3 15 Peb. 1939 'Production.of ashless coal. o

“Nou~129493-29 Mar. 1939 Electric diecharge tube.

No..137461 18 July 1940 Total gasification of coal.

No. 134770 13 Feb. 1940 Frectionating column for acetylene.

No. 1346h9 8 Feb., 1940 .Production of diesel oil from oils, waxee and
i : . fatty acids. .

No. 165732 26 July 1945 Acetylene separator.
No. 155090 23 Feb. 1943 Eethod of gas separation.
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Patent No. = Date R o Sub oot

‘_No; 155715 30 Mar. 19h3 Separating apparatus for removing traces of aoety-
. o . __lene from gases.

NOTTTE 20 ash,,_j wumrmmmwmmr——rmmmm
‘No;'lh9983' 14 Apr. 1942 Liquefaction of coal by solvent extraction.

No. 154802 29 Jan. 1943 Liquefactionroffeoél”bywsolyénf"eitrsotion;

No. 157155- 19 June .l9b3 n-Hydrocartons from. aliphatie ketones,

. No. 166282 10 Aug. i9hh Solvent extragnlon”o;-coal. - "'."

No. 1L998h 14 Apr. . 1942 Method of distillation for heavy oil.

No. 153748 16 Nov. 1942 Separation of unsaturated hydrocarbons from cracked
oils,

No. 148223 13 Feb. 19&2 Continuous distillation of crotonaldehyde.

No. lh38§2 ’ j-iune 1941 Synthesis of lubricants for aeroplanes ‘and automo~
" 1les.

No. 146652 '17'Nov.. 1941 Method of improving lubricating oils.
No. 160368 26 Nov. 1943, Synthesis of high grade lubricants.-
No. 143893 3 June 1941 -Treating method of oil sludge.

No. 144363 5.July..l9hl Method of improving diesel oils.

'No. 146053 lOlOch; 1941 Treating method of o0il sludge.

No, 157156 19 June 1943 Production of coal binding'material from asphalts.

No, 165862 14 July 1944 hethod of separating carbonecous matter from heavy
N : . bitum aous oil. .

No. 139913 20 Nov, - 1940 Synthesis of alcohols from unsaturated hydrocarbons.

No. 140032 27 Nov. 1940 bynthesis of higher alcohols from unsaturated
: ’ ydrocarbons.

No. lLOSSls'IS Dec, 1940 Synthesis of alcohols from unsaturated hydrocarbons.
‘No. 144180 21 June' l9hl Apparatus for producing eceteldehyde from acetylene,
" No. 149231 . 16 Var. 1942 Acetaldehyde from acetylene. '

No. 150950 4 June l9h2 Acetaldehyde from acetylene.- )

" No. 138948- 5 Oct. 1940 Method of produclng low pour peint castor oll,

No. 1579QO 53 July \l9h3 Synthesis of pure a-methyl naphthalene.

No. 167502 13 Oct. 1944 Synthesis of ethyl chloride.
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“RESTRICTED X=38(N)=1

- ENCLOSURE (F)
- v R@TENTS wHICH HAVE BEEN USED COMMERCIALLY

i

Patent No., Date : ' R Subject -

NG.e--118760-13 Tnn,.—LQ;.?‘.-Highatempemumappassux:e-teminal

No. 134650 8 Feb. 1940 Cetane from whale wax.
No. 129971 3 May - 1939. Mothods for hydrogenation of ofls.

P

No. 168035 30 Oct. 1944 Synthesis of pour point depressents for lubricants.
: Y

No. lél,_l+76 ~l5-June 1944 Method of treating'oil sludge. -

No. 166284 10 Aug. 1944 Synthesis of n-paraffin hydrocarbons from aliphatic
ketones.
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