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TECHNICAL MANUAL ON BéN2 /TILL 12/
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A full translation of the technical manual, including
reproduction of illustrative drawings, appears here, with
the exception of the final subsection which was missing
from the original document. The contents comprise:
outline of design; dimensions, construction, eguipment
and meterials of cowling and engine mount; power equip-
ment; power equipment maintenance; maintenance of water~

methanol injeetion system; the handling of water-methanol.
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2. General Data
ame Frovisional name .TENZAN 12
Tyve Low wing monoplene, single enzine &
retractable landing gear
Crew 2
Over-all Span | Fally extended: .33 m
2 Folded: 7.193 o
o
o
a Over-al: Length 10.808 m
()] )
g .
= Height | Lendiny gear extended: L.323 m
. Landing gear retracted; 3.820 m
'
Gross E 5200 kg
g 1
ﬁ) mopty : 3083 kg
I3 — === ¥ 7]
oy Load Capacity ! 2117 kg
approved Overload | Take-off 050 kz; Landing 5200 kg
- Wing lLoading ; 139.78 kg per sq m (5200 kg per 37.202 sy m)
<3
Q
= Eorsepower Loading 3.095 kg (5200 kz/1680 &p)
fame and Ho | KASEI 25 x 1
Type '\ 1l cylinder double-row radial air-cooled
Critical altitude 1 Su ercharzer lst speed Supercharger 21 speed
j . 210C m 5506 m
.
Classification ' Normal Military
(1st speed)|lst speed|2d speed|Islze—off
bani fold Fressure
ot (Millimeters) | 150 1300 4300 3150
Q =
§ | RPN 2300 2500 2500 2600
B w
&+ 2 lGround 1240 1570 1300 1550
(1] h_: o
= O Oy
g3 “‘i 2 |Ab Critical .
= | altitude | 1680 1540
reduction Gear Ratio
and Type 0.625 Flanetory flet ‘gear type
Dry Weight 7¢G kg

fuel and Sreeific
Gravity

aviation 87 gosoline x 0.735 w. ter-
methanol x 0.9

Lubricating 0il and
Specific Grevity

aviztion minerazl oil x C.885
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2. Genersl Data (Contd)
Title Type 4035 — 1004 (Constant speed)
E Diameter -3-.)4»00 n
-~
2 | Piten High 43° Low 23° |
- »
B eight- 231,30 kg
; e 1 Tank " Left and right 260 1 x 2
|, > Jo 2 Tank Left and right 3101 x 2
| Eal
878 | 7o 3 Tenk Left and right 200 1 x 2
| 83
|, | iater-dMethanol Tank | 85 1
| oRd |
| A | Total 1625 1
| ‘
! Iubricating 0il Capacity 70 1
i | Span 14,894 m
! i
! ' Chord 3.500 m |
| 1 |
| | srea (Fuselage and 1
Aileron) 37.202 sq m [
i ! 4
' 1 Angle of Incidence Left snd right  2° 30'
i =
o | Dibedral angle | Left and right 6° 30!
=] - e
Z | angle of Sweep-Back : 0
Length 2.925 m
Width Inner joint 0.780 m
@ Outer edce 0.260 m
g |
=R Area, 1.627 sy m x 2
|
_Flap angle ~ Take-off 20° Lending 380
Length 3.U75 m
Width Inner joint 0.260 m
Outer edge 0.070 m
8 | area (including Trim 1.500 sqm x 2
H Tabs)
,._|
]
< | Balance Ratio 2714
angular Range 2%° Up 20° Down




2. General Data (Contd)
Pl |Length: . 5.705 m
i 3k
| S &
- o
N B 0 20
T SiSetting Angle 4 0° 30
20
Length 5.626 m
b Width 0.626 m
e | .
: o iarea (including
’é Trim Tab) 1.112 sq m x 2
() G &=
& |Balance Retio 50%
Angular Range 29° 50! Up 18° O' Down
(1]
' a’j
& Heizht 1.595 m
. g H 3 : .
g ofWidth 0.870 m
Sl
g A=
EEArea 1.2350 saa m
U
= plangle of Incidence Left 2° 10!
Height 2.182 m
Width 0.600 m
., |area (including
2 | Trim Tab) 1.108 sq m
B
& |Balance Retio ‘o5
Angular Ronge Right 220 uL0' Left 25° O!
Length (Includes Engine
Mount) 8.390 m
| Hidth (tiaximum) 1.450 m
&9 :
;j' Height (Maximum) 1.450 m -
o .,
& | saximum Cross Section ‘
Area | 1.650 sq m
E 3 »
Type Eigh-prsssure. brake wheel
T:: Dimension 800 m x 280 mm
g
Bl g |Tread 5.0 m
By g ABreake - OXaMOTO. T hydraulic 0il pressure
&0 e
=
pa 4l Type OKAMCTO T solid tire
g 92 :
S| & F|Dimension 200 x 75 mm
3-Point Landinz anzle Approx: 10° 20!
- 8 -




SR
C. WEIGHT AvD CEXTER OF GRAVIIY

1. Standerd Load and weight /in kg except. where otherwise speci fied/

!"'Wa-ﬁm_ Load | Normal | Overload |Reconnaissance
i T——" ~— ' be; ——
| Classification ] : 3
| Eupty Weight 3083.0 | 3083.0 | 3083.0.
‘ 3=
| Crew (including Para- |
| chutes) 3 235.0 | 235.0 235.0
— s 53 q
| ! T97 M3 Modification
| |2 7.7-mn Fixed MG @ 12.8 12.8 12.8
! | Ammunition Box for E !
! | the above-mentioned | |
b MG ! - 1ko0 14.0 1%.0
| = 1 - ;
| |92 Modification 1' | |
| | 7.7-mm Flexible MG . !
| (Top) [ 8.0 8.0 g.0
: LT -
i ilagazines and Ammu- | i
_ nition Boxes for * i
| the above-mentioned 6 24.72 24.72 2h,72
5 MG :
| © | 792 iodification 1 |
1 § 7.7-mn Flexible MG .
! g (Bottom) 1 8.0 g.0 8.0
< i
ilagazines and ammu- |
| nition Boxes for i
! the above-mentioned |
MG ' = 5 20.6 20.6 20.6
Sight for T92 Medi-
fication 1 7.7~zm
Flexible kG (Re-
flector Type) 0.28 0.28 0.28
. I
Fixed and Flexible Included in | Included in IIncl'udedin
| MG Mounts Empty Weight!Empty Jieight |Empty ieight
Subtotal 88.4 884 884
T91 Fodification 3
+ | Torpedo 854.0 g54.0
() — —
Ea Torpedo Sight 0.48 0.hg z
=! - 12
& |1 Torpedo Release 13.49 13.49
(o3
S |Depth and Tilt Con-
£ | trol Regulator 2.0 2.0
S 2
Subtotal 869.97 869.97
. .
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1. Standard Load znd Weight (Contd)

R = LosA i® 1 . |
ﬂﬁmber ~.Losd | Lormal Overload I Reconnaissance
Classification |
T96 Aerc liark 3 1 53.58 53.58 .53.58
Radio Set |
T1 aero iiark 3
Command Set '; 1 27.8 27,8 .. 27.8
| is f !
TK aero iia.rk 3 ] {
Homing Device and ];
Fatio Direction- !
s | Fnoer 1 28.35 28.35 25.35 |
o = |
j 8 | T99 Frequency : : |
'3 |lieter | 6.0 .0 ©.C |
| & My o, |
BT ! i
| o iBectifier and :
|“.{§ antenna Switbh : 2.3 2.3 2.3 |
o5 , |
% 'Radio Reserve | | |
! su. 1y 5.0 | 5.0 5.0 ;
R — : |
' Radio Support and} . Included in | Included in |Included in !
: Antenna i pty Jeizit| Eroty Weight |Empty Weight |
' |Secondary Rattery | ' l |
Subtotal 123.03 }23.03" 123,03
| |797 tiexk 1 Drast ¢
.eter 1 c.5 £.5 6.5
4 i.Target Course
§ liarker Lights
ﬁ, and Flares 12.75 12.75 12.75
) =
B (Navig tion Chart !
g Canel 2.3 2.3 2.3
ot -
B Target Course
&) :
o [Indicator 0.45 0.45 0.u45
|
(] [
i Reconnaisszice
L Equipment Bag 5.0 5.0 i- 5.0
+ . f
4 |Subtotal 27.0 27.0 | 27.0
- — g ) |
-E 790 ¥l Flere 6 6.6 6.5 | 6.6
@ :
4 [M2 Modification
8 1 mare 1 4.6 4.6 k.6
—
;%Porta‘ble Electric
g gSigﬁ.al Larp Co 9 0.9 .9
o4
§ Blending Lizht 2.0 2.0 2.0
a0 -
% |Subtotal k.1 k.1 4.1
- 10 -
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1. Standard Lozd and Weight (Contd,

« ¥

i = — T —— __loed | Jormal Overload Keconnajissance
Classificatﬁﬂ‘%r
Fire xtinguisher f
|
automctic Filod F Included Incluced Included
= P & - ¢ I in in
anti-Ieing Icuinment Empty | Zmpty... Impty
Jeight | ieight |  weight
Oxygen quivment (ex- | ;
cluding Oxyzen rottles) I "
—_ : _i__..
p[L:Lfe Raft 1 1.2 | 1.2 11.2
- -
i <§§Oxygen Boutles 3 l 3.5 | 19.5 19.5
e 1
nd T—"‘ t
| Slsubtotsl 0.7 | 30.7 30.7
I liethanol . Tank 1851 &1 . &1 g5 1
- ; i J6.5 | T6.5 (5
= I - —| .r' !
aido 1 Tank 200 1| 520.1 i 5§20.% |  520.1
! "‘é | X 2 382.2 ‘ 382.2 | 382.2
: E T i I
2 | n! e 2 :Tank 13151 2831 620 1 | 6201
=8 x 2 | 208.0 455.7 | Us5.T
~ . et - -]—
|i0 3 Tank (200 1 | 276 1 ! Loo 1
| | x 2 202.86 | 294.0
Subtotal 666.7 | 1117.26 | 1208.%
— !
lubricating 0il 70 1 61.95 £1.95 €1.95
Total .eight 5199.55 | 5650.L1 L8T71.58 - -
i : !
2. ieight and Center of Gravity
Classification Bl = Empty Normal |Iloeded.|Reconnaissance
&0
™ | Smpty ieiznt 3083.G | 3083.0 |3083.0 |3083.0
<
| Lead Capacity 2116.85 |2567.41 [1788.58
=
Totel .eizht 3083.0 | 519%.85 |5650.41 (L8T1.58
| =illimeters Aft of i
| C.station | - Lpp 8GE 865 892
T 7 :
@ |sillireters Below | |
& | Faselage Base Line l 235
44 - -
z | Percentaze relative !
2 to Zculvalent hirng i
5| Chora | 12.03| 26.u3| 28.65| 29.66
o f
|
- 3=
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8, Limitetion ofi the Movement of Center of Gravity Relative to

Equivalent Vwing Chord

Relative to Wing Chord

2667

\

Cross Section of an Imaginary Wing on

w2

— . =]
Fuselage Base Line &
=

[+2]
~ o &53 Tuselage Center-Line
5
Lebd
»
g
[0
O

Center of gravity relative to wing chord
ghould genersily be within 25 to 32 percent.
(Dimensions expressed in millimeters).

4, Calculation of Center of Grevity

| Weight Distance | Moment of
' (xilograms) (meters) | Force (ki}ogmms
! Aft of 0Sta) neters
Impty leignt | 3083.0 0.422 1301.026
Crew Gear ‘(including |
Life-Saving Equipment
and Oxygen Bottles) ! 265.7 2.202 584.972
Methanol Tank g5 1 76.5 0.341 26.100
()
! .
2l o 1 Tank 520 1| 382.2 1.570 600.054
2o 2 Tank 283 1| 208.0 1.550 322.408
Lubricating 0il 701 61.95 0.392 2y, 284
Complete Torpedo '
Attack Bquipment 869.97 0,786 683.776
Complete Fire Control
Bouipment - 88.40 2.917 257.838
Complete Radio Egquip- |
ment 123.03 | 2.692 331.252
Complete Navigstion
Equipment ; 27.0 1.875 ! 50.623
Complete Signal | .
Equipment 4.1 4,025 56. 750
Total Weight 5195.85 0.806 4190.515
Relative to Bquivalent Wing Chord:
0.806 - 0,101 X 100 = 26.43%
2.667

< 1R
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D. Feriormance

Item

Ferformance

Maximum Speed

Low %lower
full open 2500 m 255 knots

High blower ’ . .
full open 4900 m 260 knots

fom

Climb

| Up t0 3000 m 5 min 34 sec
| Tp to 5000 m 10 min 2l sec
: Up to 7000 m 17 mia h5 sec

Service ceiling 9040 m
L0 min 40 sec

Take-Off

Distance

Normal

Torped o Attack

liepifold pressure <+ 300 mm
at military bp

| o wind bmfsec (wind) 12mfsec

1. 3 (wind)
(Use Flap at ' weight . 259 m 191 m 117 m
250 ingls) | of | Take-9ff manifold pressure + LCO mm
: "5200 kg Ho'vind 5mfsec (wind) 12m/sec
] ' : © (wind)
! i 25 m 181 m 111 ;o -
Landing Speed | Normal Zorpedo
- ) | attack weight . 71.5 knots
| S |
i
| Bormal Torpedo =
| attack Weight 180 knots x 5.18 brs = 934
| ' nautical mi
| Fuel 803 1
| : ,
| Torpedo Attack in _ :
Flying Eadius | sverlosded Condi=es 150 knots x 9.14 hrs = 16Uk
tion nautical mi
(L1titude Fuel 1416 1 .
8000 m, TLieconnagssance
KPil 1800) i 180 knots x 11.0 hrs - 1980
Fuel 1540 1 navtical mi

" 18




Section II. DIMENISIONS, CONSTHUCTION, EQUIPMENT
AND MATERIALS OF COWLING AND ENGINE MOUNT

A. _Position and Dimensions

1. The engine éﬁ I 25/ is mounted in the same manner
as the MAMORU enginefon JILL 1_/ except for a difference in-
length, the KASEI 25 being U420 millimeters longer than the MAMORU.
The engine center line is 15 millimeters lower than the fuselage
center lime..

: 2. Measured from the fire wall frontal surface to the oro-
peller tip, the JILL 12 is 290 millimeters longer than an airplane
Anstalled with the 1wMOZU 11,

3. : The engine cowling forms the frontal section of the fuse-
lage. The maxi~um outside dismeter at the cowling flaps is 1. L20
meters, and at the fire wall it is 1,450 meters,

4, Engine, engine mount, exhaust pipes, oil tank, oil cooler
and wgter—mathang; tank: are installed within the engine cowling.

B. ZEnzine bount |

. In shapé, diameter cf pipes, ete., the engine mount of JILL
12 is the same as that of JILL 1ll. In JILL 12 the dimension from
fire wall to engine has been lengthened 420 millimeters.

C. ~zngine Cover

The component oarts of the engine cover are the front ring
cowl, engine cowl, zmd cowl flavs, Its shape is the same as the
engine cover inetalled on the o & plane of JILL 11.

D. Fire uall

The fire wall is the some as-that of JILL 11, but the accessory
drive housingZ is no longer in use, (Ti: ALORU accessory Drive) For
the Installation of the engine controls. the fire wall has been
.strensthened as in JILL ll.

E. Materlals for shzine dMount end Cowllﬁg

Materials used for the engine mount and cowling are the same
as those used in JILL 11. They are listed in the follow1ng chart.

]

Neme c¢f Fart Jaterials. . T Remariks i
¥ngine i ou;t  [EURONORI Steel Pipe (Ea 202) 1 ' ’
Engine Cowl™ *° ° |SDCE Plate - | _
Cowl Fleps SDCH Flate | ;

]

sngine Diaphrasgm mist-rroof Stesl [late

fire wall 3ust~Proof Steel Ilats

Fire wall Reinforce-SDCH Plate
ment

c-14 -
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_g PACMIRS

0
u AIR TRANSLATIONS No &
& DOC No /67¢
m KASEI 25 Englne
3
/900
Date of Operation 10 Feb 1940
0o
Fuel Aviation 87 gasoline
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Caption A

Method of Obtaining Bhp during Flight:

’ '_First, take the instrument readings for_manifold pressure, rpm,
altitude, and air intake temperature (ta). /[Then:/

1. Obtain Point A on the sea level calibration curve from the
manifold pressure and rpm reading, then move horizontally to Point
B. In the same manner, obtein Point C on the altitude calibration
curve from the same manifold pressure and rpm reading. Connect
Points B and C with & straight line; obtain Point D, which corresponds
to indicated altitude. This (Point D) then gives horeepower cor-
rected for that altitude.

2. By referring to the standard atmospheric temperature curve,
obtain the standard atmospheric temperature (ts) for that altitude.

Brake Horsepower = Brake Horsepower corrected

for Altitude x | 273 + b
\l 273 + %a

Method of Obtaining Brake Horsepower at Sea Level:

First, take the instrument readings for manifold opressure, rpm,
humidity, atmospheric temperature znd air intake temperature (ta).

Corrected manifold pressure = manifold pressure(reading on mani=
fold pressurc geuge) nimus vapor pressure (obtained from table of
numidity and atnospheric temperature) :

Obtain corrected brake horsepower at sea level from corrected
manifold pressure and rpm reading.

Brake Horsepower = corrected Brake Horsepower at Sea Level

x }288
273+ ta

~25-
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Caption B

KASEI 25 Engine

|

1lst Speed i 24 Speed

Rpm at Military Hp ;

2500 per minute

Manifold Pressure at

Military Hp + 300 millimeters) + 300 millimeters
Oritical Altitude j 2100 meters 5500 meters |
|
!
Military Horsepower at |
Critical Altitude 1680 | 1540 -
Military Horsepower at 1570 1300
Sea Level ) |
Rpm at Take-Off 2600

Manifold Pressure at
Take-Off

1+- 450 millimeters

Maximum Horsepower at

Take-OFf £ ; 1850
‘Minimum Rpm at Take- |
Off ; =1 i 1850
Meximum at Normal i
Rpm 5 2300
Manifold Pressure at
Normal Ep | 4150
| Maximum Rpm | 2750
!
!
Reduction Ratio | 0.625
Compression Ratio i 6.5
Supercharger | 1st Speed ! 7.0
Ratio ‘ g
2d Speed 9.12

Impeller Diameter

320 millimeters

Carburetor

MITSUBISHI DS4 - 85D

Fuel

Militery Hp and Above

Avietion 87 gasoline + water alcohol

Normal Hp and Below

Aviation 87 gasoline

—26=
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B. Zngzinc contro-s

Iho angle of the hsndlc which operates the supercherger in the
KaSEI 25 cngine wes changed from 60 degrees to 4G degrees. Other
thon thet, controls for onersticn of this engine remain the same
us those of Modcl 11 fJILL 11/

C. Fucl System
1. General Remarks

o. Three fuel t=nks are installed in both the port - md
starboerd wings, as well as one bélow the pilot’s seat and one
above the éngine mount in fromt of the fire wall.

b. avi@tion 87 egasoline is carried in beth cort =nd
st:rboard wing tenks; watcr-methenol is carried .in “the tanks
below the pilot's seat :nd above the onzine mount.

¢. Fuel Tanks in the port snd starboard wings ore
connected to the left and rizht valves respectively, and the
lines from eazch ore joined at a threo—wuy ccupling. From there,
they ne:s as one line through = thrbb—” y valve, then through
the fuel pump, in which -re 1n=t_lled the fuel by~pass znd
pressure relief valves. TFinally the line passes to the carburetor.

The tenk above the enzine mount is connected with
the tank below the pilot's se:t.

d. Water-methanol, travelling in a line sepcrate from
that of the aviatlon &7 g=scline, is pumped by the water in-
jection pum; from the taniz below the pilot's se:t, throuzh
the filter =nd regulator to the ¢ngine supercharger section.

e. Installoticn of fuel pressurs =nd fuel quantity
gauges is the same ss in liodel 11, EHowever, in couineetion with
the methancl system, a methanol pressure geuge and a méthanol
or-ssure wsraing lizht hove been installed on the lime rurning
from the water punp outlet through the methanol pressure warning
trensmitter.

2. HFuel Tamrks

a. Tael tank copacities are as follows:

S0 1 Tanks (2) 264 1liters
L0 2 Tanws (2) 310 liters
"o 3 Tanks (2) 208 liters

Wi ter-sethanol Tenk 4
(below pilot's se  t) c5 liters

iz bep=iicthancl Tank
(2bove engzine mount) 30 liters

b. iing tanks are installed with filter ports, 90 mm in
dismeter. PFuel em:rgency dump valves are installed on No 1 =nd
¥o 2 tanks only. air vent matsrizls .re the same as those in lodel
11, excent for the tanks below the pilet's seat and above the
engine mount, which are alumirum to prevent corrosion.

3. Fuel valves,fuel emergency dump valves, hand pump, in-
jection pump, etc. in the KASEI 25 engine =re the s2re as those in
Model 11.

e AT -
c ..
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D. Lubrication System

1, Lubricsting 0il Lines

The lubricating oil lines of the XaSEI 25 engine are
the same &s those cof dModel 11. O0il from the oil tank rezches
the oil pump through the filter vie the oil drain valve., It
lubricstes all parts of the engine and prehe:ts the carburetor.
Then, through the return oil line and the oil cooler, the
0il returns to the upper section of the oil tahk. (See diagram
at end of this subsection)

2. Lubricating 0il Tank

. The capacity and installation of the oil tank are the
seme as thet for Hodel 1l. Only the outer shape is different.

3. 0il Cooler
The oil cooler is the seme as that of Hodel 11, and
so is the method of imnstallation. It is instalied close to
the center of the fuselage, with the rear section faired into
the fuselage. s in iodel 11, the oil temperature shutters
are installed in the cooler scoop and operated by hand.
L4, O0il Filter

The filter is the sesme as that of Model 1l.
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B, Starting System

The starter mechanism in this engine is a Model 1l Electric
Inertia Stzrter, supplemented by a hand operated inertia starter.

F. Eigh-Pressure 0il System

T0 liodel 13 High-Pressure Oil Pumps are directly connected
to the engine and supply oil at high pressure. The high-pressure
0il line is the same as that ef lModel 1l.

G. Exheust and sir Intake Manifolds
1. Single Exhaunst Stacks

The exhaust stacks of this engine are made of stainless-
steel plate. Six exhsust stacks open on the left side of the fuse-
lage, and seven on the right side.

2. Intake Manifold

The air intake for the carburetor is located inside the
leading edge of the speed ring. air ducts pass between the
speed ring and cylinders respectively and eater the carburetor.
The engine is ecuipped with an air intoke heater.

H. Graph Showing Cockpit Field of Vision
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Section IV, FOWER E.UIFMAT MalLTEialCE

A. inzine znd Propeliler Assembly and Disassembly ‘

The differences between JILL 11 and JILL 12 in assembly
and disassembly of engine and propeller are neglipible. |

B, ZaZire aintensnce

l. Huel

Aviation 57 gasoline is uéed at manifold pressure for ner-
mal operation or below. aviation 87 gasoline plus water-methancl
is used for manifold nressure above nomal operation.

2. Iubricating 0il |
Aviation mineral oil is used
3. Freparstion for Storting

Before starting the engine, it is necessary to work
the pre-0iling pump about 200 times, while roteting the pro-
peller by hand to achieve a sufficient oil :ressure. The
purpose of this operation is to send the lubricating oil
to all parts of the engine prior to starting; therefore, it
should be performed while rotating the propeller by hand.

4, Starting Frocedure

a., inen sterting the engine during cold weather, in
order to supply a satisfactory mixture of air and fuel to
the cylinders, pump the throttle two or three times, while
working the pre-oiler pump four or five times and rotating
the propeller by hand. Then, place the throttle in approximately
1.8 per cent position and start the engine. Vhen the throttle
is pumped violently, some fuel remains in the FIR5 manifold,
and there is danger of dmmaging the comnecting rod. Cere must
be taken to aveid this.

b. When starting a warm engine, or starting an engine
during hot weather, pump the throttle one or two times and
start the engine. In these cases, it is advisable not to
use pre-oiler pump. when a warm engine fails to start after
three or four attempts and the engine appears to be flooded,
place the throttle at wide open, and turn the propeller in
the opposite direction. Then, place the throttle at approx-
imately 2.0 per cent positicn and try starting agein.

5. Engine Warm-Up Procedure
a. 0il pressure

Several seconds are required after starting to
establish the proper oil pressure. When this oil pressure is
established, set the propeller pitch at extreme low and warm
up the engine at 900 to 1000 rpm., Maintain this rpm until the
0il temperature reaches a minimum of UOC C. after this,
jincrease to rated rpm. Thésoil pressure should then be 6.0 -
6.5 kg per sq cm at a temperature close to 60° c.
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it from exceeding 200° C.
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b. Cylinder temperatufe

Because the cylinder temﬁerature is likely to rise

ng e¢round test runs, special care must be teken to keep

Zven when performing a special run,
temper=ture should not exceed 230° C. The cylinder temperature

thermocouple is instulled in the reor o 3 cylinder where the

temp

inle
the
to s
0il

mani

consumption, the exhaust air temperature registers 75

erature is highest.

c. Cil temperature

The o0il temperature gauge is instalied in the oil

t to the engine. Unless there is extremely warm weather,

0il cooler shutter should be placed at Full Hot, in order

horten the time required to werm up the engine. The ideal
temper=ture is 60° to 70° C.

d. &xheust air temperature

The exhsust air temnerapure is highest when the
fold pressure is apvroximately T 0 mm; =t standard fuel

0°-770°

Cl

The exhaust air temperature thermometer is installed on the
front row Iic 5 cylinder exhaust stock.
€. Ground operation record
: a. JFor ground operation, the propeller pitch should
be adjusted to 23 degrees, the manifold pressure to+ 300 mm and
the engine rpm to 2500.
lianifold Fom | Fuel 1011 l0i1  Cylinder sxhmust |liethanol |
| Pressure Pressure | Fressure| Temper-| Temper-|{ Temper-| Fressure|
P ature | ature ature !
JT ~250 1720 G.30 €.5 50 195 670 | j
E W }
i =200 1880 i o L 205 700 [
-100 2120 0.38 % i 200 740 }
40 22ko " 7.0 60 215 760 1
+100 2360 1T 0.31 .2 " 220 710 |
i z
| 7 200 250 3,30 7.0 " " 730 0.40 |
B il
! 2300 2500 | g 65 | 740 0.85 |
7. uegneto Check for Epm Loss
.dvence the engine rpm to 180C. Throw the magneto
switch from "Both" to "Left" and from "Both" to "Right! 4 loss
of 30 to 4O rom on either side is mormel. If tuis loss is
exceeded, the cause is frequently a feulty ignition system and

an inspmectign should be made.

mani

8. Special Oper=tion Precautions

Vater-methanol is injected into the engine when the
fcld vressure is over + 160 mm; therefore it is essential

to observe carefully the injection pressure zauge, and copfirm

the

rise in manifold nressure. The relation between the manifold

-5 -






Section V. MaINTEIANCE OF WATER-}ETEANOL INJECTION SYSTEM
The engine installed in this ‘plans has’ water-methanol

injection equipment which requires care 1n ha‘ndhng,. The following
po:.nts ‘must’ be strictly observed. e ! s

a, .:ater-metnanol Tank and Filter
The water-methanol tank and line must be carefully washed °
with clean water., The filter in the water-metha.nol 1ine should
be cleaned often 89 that not even small dust particles will collect.

B. Regulating Valve

Because the operation of the water-methanol sleeve type regula-
tor valve is rendered impossible by adhesion of even small dust
particles, cleaning must be done with care.

C. Servicing of Water-iMethanol System

A filter is used vwhen filling the water-methanol tank,
Usually water-methanol is filled to full tank capacity.

D. Injection Pressure and Pressure l:zrning Lizht

During operation of the engine, attention must be paid to tke
water-methanol pressure werning light and injection pressure geuge.
If these do not operate, stop the engine immediately and determine
the cause.

The standard water-methanol injection pressure is 0.8 to 0.9
Kg per sq tm vhen the manifold pressiure is 4300 mm. _In this
case the pump pressure is 1,2 to 1.3 kg pér sq cm. " The water- '
methanol warning light should be adjusted so that it w111 llght
when the »ump pressure is below 1.1 kg per sq cm. -



CoutinRmrYrT
Supplement THE HallDLING OF VATZR-ETHANCL

A, Affect of Injection

Water-methanol injection has the following advantages:

"l. The manifold pressure increcses because of the greater
anti-knock qualtities of water-methanol injection.

_ 2. Low grade fuels can be used (for example, engines which
/mormally/ require 100 octane fuel will operate satisfactorily
with &7 octane fuel),

3. TWith the same menifold pressure and rpm the power
output incre:ses (because of the increased volumetric efficiency).

4, Gasoline consumption is reduced by the amount of water-
metnanol injected.

5. vater-methanol injection decreases the maximum combustion
temperature in the cylinder.

B. Types of Water-liethanol

1. liethanol "A"
50% ater - 50% iethanol
2. Methanol ngpH (for use in cold areas)
25% Water 75% Methanol
3. For both 4 and B types, 10 grams of potassium chromate

are added to 100 liters of the mixed liquid before use. Water
with thée purity of service water should be used.

C.' Corrosive Prgpefties of Water-iethanol
1. Jater-iMethanol Tank

a. Use a welded tank made either from CHI 421 (MO) or
from CHI 021, The bulkheads are CHI 232, and the rivets are
made of CEI 181 which has been given an electric anti-corrosion
treatment (the latter should be done at the last possible stage).

b. Riveted tanks will not be used at present until
leak-proof compcunds have been perfected.

2. Tlexible Line

The water-methanol flexible line will be prowisionally
specified "S9 Flexible Line" with the inside grounding wire removed.
The metak couplings for the line will not be treated for corrosion.

3. General Remarks Concerning Principsl Mzuterials

a. The steel used should be as rust-proof as possible.
Materials other than steel should be chromium-plated.

b. although copper alloys turn a blzck-brown color, they
are in gemneral serviceable except for sliding surfaces, where
corrosion must be at a miphmum.

c. although aluminum alloys will corrode, aluminum-magnesium
alloy (EIDCROLARIWIU) is satisfactory when given an alemite anti-
corrosion treatment.

(Ti: Remainder of document missing)
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