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OPERATING INSTRUCTIONS ON THE KI 84 /FRANK/ JAPANESE FIGHTER PLANE

(Doc 1578 — Sections 1 to 6)

SUMMARY

This is a translation of six sets of
mimeograbhed igs;rﬁctions-on thé kI 84,

The first and longest is a 48-page pilot's
guide to the plane, It gives detailed
instructions on how to fly the plane, and how
to operate its controls and other apparatus,
under varying conditions.

The pilot's guide is followed by four
leaflets of one to two pages each. They contain
miscellaneoué instructions and data, such as the
prevention of excessive o0il temperafure, keeping
the switch panel dry and precawtions in handling
the controls, as well as the vlane's operational
radius when carrying special equipment,

The final item is an ll-page manual
prescribing a number of additional rules and
regulations to be observed in operating the
plane.

These instructions originated from
different agencies. All eix sets appeared in
1944. With one exception, they were labeled as

reprints issued by AKENO air units.
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Soction 1. PILOT'S HATDBOCK YOR KI 84 (Provielonsl Draft)

" Army Alr Examination Department
Reproducod vy AKEHO Army Air School
U 1 Jun 194k

INTRODUCTION

1. To obtain the best verformsnce possible, every part of the airplane
was built with precision workmanship.

Because. this plene mst frequently be onerated under rigorous
conditions requiridg skill, the pilot must have an intimate knowledge of its
construction, performance, and ma¢ntenance. Lbove all, he must have an
adaquate knowledge of 1ts characteristics.

By skillful piloting and cOmoletely efficient control, the pilot
should realize the full performance Dotentlalltles of the plane, and at the
same time protect and preserve it.

o, A serious and common error is for trainees to believe that merely
learning how to fly qualifies them as pilots. Only after constructlon,
performance and maintenance have been mastered does ‘excellent piloting /
result. Therefore, in training for this plane, which is comparatively easy
to pilot, it is essential to emphasize to the trainees the importance of
techniques both in the air and on the ground.

I. IETHDS OF HAWDLING

A, Controls
1. Adjusfment of Rudder Bar Position

a. To shorten the distance to the rudder bar Uos1tion, turn the
pedzl adjustment, located at the center of the rudder bar, to the right.

b. To lengthen the distance, turn the pedal adjustment to the
left. . -

c. The full travel of adgustment ' from front to rear, 1s 60mm.
One rotatlon of the sdjustment wheel produces a travel of 16 mm..

2. Flzp Control

_ a. At take~off, lower the flaps to 15° open, by releasing flap
lock and moving the eontrol 15° from "full close".

b. 'In landing, lower flaps to 30° open, by releasing flap lock and
moving the control to 30° from "full close".

c. To raise flaps to "close" position, release the lock and move
the control to "close",

d. In shifting the flaps from 15° open to 30° open, or vice versa,
the control must be moved quickly to the desired position, since in this
operation the flaps close for = moment and the plane loses considerable
altitude.
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Li‘l'i.z_ijf.'é;tion‘,qn, speed with flaps set:

(1) At 15° - under 270 km/hr

(2) At 30° - under 250 km/hr

f.

On the following occasions, whether on the ground or in flight,

maenipulate the control as described in previous paragraphs and operatc the

hand pump:

(1) ihen the engine stops

(2) ihen trouble occurs in the engine hydraulic pump

Ee

In flight, operate' the hand »um.
the hend pump 60 times (both forward and return).

To lower flaps 30°, operate

h. Vhen operating the flap control, carefully check the flap lock
If the flap lock is not sccure, the flaps may

by pulling the handle once.

close,

certain that the flap control is secure.

This is. especially dangerous at low altitudes.

Therefore, make

i..AWhen the flaps open, the stick moves forwérd considcrably.'

3. Mcthod of Opcrating Trim Tabs
s. When the planc is tail-heavy, turn the trim-tab control to the
left.
b. Whoﬁ the planc is nosc-heavy, turn the trim-tab control to the
right.
c. Onec turn of the trim-tab control moves thc tab apprOXimatély
2-50- 1
. d. -Th¢ following table gives the gencral standards in trim-tab
control. . x N
'{%EIGHT (Kg) | CENTER OF GRAVITY {%)| STANDARD TiB ANGLE USED
. 13,300-3,400 25.4-26.1 09
Take-Off | 3767 26.6 Lowor 2°
' 3,900-4,000 28.4-29.0 Lower 3°-4°
X Above 25.0 Ratsc 5°
Lagd;ng Below 24.0 Raise 12°
i | Set so that. levcl
Cruisec | flight is possible
without using hands.
s e
1
Combat { Lower if possible to
5O
¢. Perform the trim-tab operation swiftly, using the palm of the

hand against the control wheel.

B. Power Equipment

1. ZEngine Operation

Refor to the second part of this handbook - Piloting lMethods.

Y4
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2. Epreller Ope;é$idn * T ‘ 3 s
-2, Turn on the power. supply switch. . . #
Aﬁ. Turn on the propeller switch. :

c. To set the prquller at constant pitch, e1tner hlgh or lov,
throw the propeller control switch to "high" or ¥low" p1tch position
respectively.

d. In emvloying constant speed, set the propeller control ak
®éonstant speed", and place the propeller lever (propeller govermor control)
at the neccssary rpn.

e. The change-over from "constant speed" to fixed pitch", and viee
versa, is best accomplished by shifting the propeller-control sw1tch
accordingly.

f. To stop a change in pitch, open the propeller switch on the
propeller control panel.

g. When operation at constent speed is not possible because of
damage (brope;ler lever no longer controls rpn) the necessary rpm rust be
obtained by means of the propeller control,

h, Should the eleciric drive cease because of a fallure in the
wiring system, the pitch position of the propeller will inmediately become
fized., .

i. Poor mixture conditions in the engine will frequently cause
hunting. It is essential to take precsutions in regulating the mixture.

j. When the engine stops and it becomes necessary to glide, it is
best_ to throw the propeller control into "high pitch" and glide with the
propeller pitch at extreme "high'.

3. Fuel ¥alve Operation and Use of Fuel Tarks

a. 'The five-way changeover valve is switched to any of the following
positions; ‘fuselage tank, port wing tanks and starboard wing tanks or to port
and starboard wing tanks in combination

b. Bxcept when it becomes necessary to cool the fuel, the fuel-
cooler fourway valve is closed.

c. To use the wing and fuselage tanks, set the three-way valve at
"w1ng and fuselage tanks"., To use the jettisonablé tanks, set the three-way
valve at "suxiliary tank" (the center position), Do not uge "closed"
position during usual operation except in special cases.

d, Avoid sudden or jerky movements when operating the changeover
valve. The changeover valve should be operated smoothly. TUnder operating
conditions, the position of the handle should coincide with the indicator
needle at each given position on the dial.

e, After entering the plane, it is absolutely essentlal to test 1
the operation and performance of each fuel valve.

f. Upon installation of the jettisonable tank, conduct a greund
suction test and checlz performance.

. &. When using fuselage and wing ianks during‘cruisihg, it is
possible to continue operation four to five minutes after the fuel gauge

~5-
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werning light hes gone on. It is advisable to perforn the changeover when
the fucl pressure guage needle begins to fluctuate considerably.

h. Because the Jettisonable tan is not eQuioaed with fuel guages,

it is necessary in using one to calculate the flying time rouzghly from the
altitude, rpm end menifold pressure,
fluctuate, .there is scarcely eny fuel remeining.
making the changeover.

i,
Therefore, carefully observe the fuel-pressure guage, and make the change-
over while there is s$1ll a reserve of fuel in the tank.

j. Should the changeover not be
irmediately perform the changeover and operate the wobble purmp.

k.

“Then the fuel vpressure guage begins to
Therefore, lose no tinec in

"hen using mexirmnm horsepower, the conswption of fuel is high.

nade in time and the engine fail,

Exercise cere when uSing port and starboard tanks in combination,

since frequently the fuel in one tank will be consumed more rapidly than in

the other.

1. Then the fuselage snd/or the jettisonable tanks are filled to
capacity, frequently some fuel will overflow from the wing tanks during
flight. Therefore, it 1s necessary to change over to the w1qb tanlk uhlch
is overflowing, and use this fuel for several ninutes..”

- me Iz refueling, first £ill the main wing tﬂnks, then fill the
leading edge tanks.:

Ile
advisable.::

(1) Refueling eouipment

Utilizing fuel tanks according to the following instructions is

in Combination ‘
{ Valve Positions | |
| l}—Way Valve ! LOpen ] | . Open |
| | S e
! et Td " Outgeing Trip j Return Prip

i ifem i Order of Use t

| 1 e
_ Tanks ! Wing Tanks ,IHSe;age Ta;;T-1
{ ;5—way'Valve IPort ahd Starbéard Wing Tanks _?

2.

Jettlsonable tank equlpment

Item i Order of Use
e e ..l_- ._'_.__ 2 e S o A
; -
Tanks Jettlsonable Tank Wing Tanks 'Iuselage Tank

i
1

Valve H-Way Valve | Port and Starboard

Port and. Starboard

Positions Tanks in Combination iWing Tanks in Com- Fuselage Tank
! i bination
{ |
. i !
3=Way Valve = Auxiliary Tank Cpen ‘ Cpen

Remarks: During ground test run and take—-off use the wing tank.

However, during ground test run, it is necessary to
conduct a suction check on the jettisonable tank.

|
|
|
|
|







b. Then the dust filter is in use, the sir-intake volume
deqcreeses, thus decreasing the nanifold pressure.

10. f}ar.ﬁuretor Ar Heater

s Woen there is 2 vossibility of the carburetor freezing, swiich
‘the control lever to "heater!.

'b. When the carburetor heater is in operation, the manifold
oressure fzlls.

11, Oseration of Jettisa_;able Danle
Be Full the comtrol handle to drop tank.
b. Drop tank =t an onspoed less than 350 knfhr,

C.  Eydrzulic Pump Egquinment

1. Hand Hydraulie Pump Cperation
2. Use the hand ourp under the following conditions:
(1) Ground check
(2) men opzine stops
(3) When the sngine 1""clr:e.}:l:l.z.c pump fails

%% The first ten sirokes in the operation of the hend pump are
extremely easy. It seems es though there is hardly eny resction. As the
hydraulic pressure builds up, the action becomes more difficult.

I5 is necessary to build wp an extremely high pressure when
retracting the landing gear and lowering the wing flaps, During these
onerations, the resistence increases proportionately with the increase in
‘air spceé. This reguires a greater hydraulic pressure. Therefore, to
perforn these operabiens, reduce zir speed as rmch as *3ossl'b1c. In this
wey, Less pressurc is required.

Since the lowering of the wing flaps and the retracting of the
1anding gesr toke nlace =t comparatively low altitudes, it is essential to
zive undivided attertion to these functions so thst cc*.trol of the nlane
will not be lost.

c. The fe-limn_lz table zives rough standards for operating the
hydraplic hand purm.

iSpeod (Kn/En Jio of Strokes (Appréxinatd of Hend Pump

Extending Lendins Gear . 300 20
Retracting La*hinc Ges-;:-T 250 80
Lowering Flaps to 30° i 250 : 4o
Raising Flans to 15° | 250 30

2, Two-Wsy By-Pass Valve

a» When enzine soeed is less than 1,220 rpm, the two-way Dy-pass
valve should be at "open'.

-8~
COMPERENTTL




e

COTRERmTTTRY

b, When encine speed is more then 1,200 rpm, this valve should be
at "closed".

Ch Should the pressure at the engine hydraulic pump outlet increase
above = soheeified point when the: engine is operating at low sveed, the Pump
will overhest, and a breakdown of the pump drive shaft is llkelj. To avoid
this, onen the two-way by-pass velve.

d. ‘hen the engine stops, make sure that the two-way by—pass valve
is ovpen.

e. During cruising, it is best to leave the valve open, umless it
is nccessary to close it.

3, Performance of the Hydraulic 0il -System

a. When the hydramlic systen is in perfect condition, the pressure
gauge will register as follows. ™ =y

(1) *hen the two-way by-pass velve is closed, the indicator

: reecdlc graduslly noves away from zero (toward increased

oressure) to 65 kzf/on® and suddenly falls to zero. The
regulator valve clicks,

(2) Then the landing zear, Wins flap and cowl flaps are set in
operation by seans of their controls, the pressure
increascs, indicating the required.pressure for some
neriod of time. Vhen the operation is completed, the
indicator needle rises %o 65 kg/cn? and suddenlv falls
to zero. .The regulator valve clicks. | .

(3) Jhen the hydrauiic systeu is not being used the needle
indicator 1s elways at zcro.

bs. When the hydraulic system-is in impérfectvcondition, the
indicetor rnecedle displays the following characteristics.

(1) The pressure relief valve is continuglly in motion. Under
these conditions, if necessary, flight should be made with the two-way by-
nass velve at “oocn" Do this only when operating the hydreulic system.

(2) Even whpn tae varicus controls are nut into oaenatlon,
they do not alweys work serfectly. When this _occurs, -the
pressure relief action is premature. The ensulng
unsatisfactory nressure reguletion requires use of the
nend puwme. -

{3) Wnen the verious controls are not operated, the pressure
risecs and is not regulated. Under such conditions, open.
the two-way by—paSs valve, and clpse it only when necessary,

(4) ‘*Then the various controls do not respond perfeatly, and
the prossure is being regulated. to 65 Kg/cnz, the
indications are that the hydravlic system is operating
nornelly but that the. landing gear, wing and cowl flaps
are not-operating smoothly.

c. During cruising, it is necessary to observe the hydraulic
nressure gauge in the same manner as the other instrunents.

D. ZLanding Gear

1. Overation of Landing Geer znd Tail- ‘Theel Indlcator ngnts









4, TFucl Gauze

L )
a. Switch from wing tankzs to fusclage tank end vice versa by means
of thc selector switch.

] b. The fusclaze tenk indicator is cslibreated from O to 190 liters,
snd the wing teaks from O to 130 liters.

C. When the =smount remeining in each tenkr is less than ten liters,

3

a red 1izht on the fuel zauze zoes on,

d. Only the indicated pnositions on the selector switch will cffect
the drewing of fucl from the tanks, Therefore, it is nccessary to place the
switch accurstcly on the indicated positions.

e. Whon not in use, the sclector switch should be in the "off"
position.

5. 0il Temmera=turc Gaugc
a. 0i) termeraturc is tsken ot cngine inlct =nd outlet.

. “hacn the instrument switch on the switch nanel is turned off,

the ncedlc will rezister 90° C.

h3

c. Iote that the o 1 temoerature gauge will rogister apsroximetcly
4° to 5% C hizher when ovner~iing at low engine suced.

6. Cylinder Temperature Geouge

2. The fo 1 terzeraturc gauge shows temporaturce of the fourth
cylinder in the froat row.

b. Thc Yo' 2 termperaturc gauge shows tcmocraturc of the fourth
cylinder irn the rear row. i

F, Firinz 2and Bombinz

1. HO 103 lf&pe 1 Fixed 12,7 Modificd Browning Typgj-

a. Cherzing
(1) Turn on cach switch controlling the clectrically driven
hydranlic charging system.

(2) Pull out the fusclaze gun valve handle ass far as possible,
and relzase. "The handle will then return by itself in two
or thrce seconds. If it docs ndt return, turn the nandle
90°. It should then rcturn. If it still does not, them
nush the handle.

(3) Push the button on the end of the control lever. Then the
control levcr will return to place with a click.

(4) Prooar
renest

tions for firing arc thern commlete, oxcept for
g the oneration in naragrsph (1).

H

AN -, o a ’ s
(5} Procedurc to be followed when the clectrical systom fails
(a) Turn off thc cloctrical systen

(b) Pull out cherziiz—valve handle. It will not roturn.

~10-







b

the bombs have dropped, the indicator light goes off.

5. Gun Camers

a. Turn on the counter button and set the needle at 50. The green
indicator light gées on and nréparations for vhotographing are now complete.

b. Procedure for taking pictures is the same as that for firing
wing guns.

c. The green indicator light goes off during the picture taking.
The eounter turas, and the needle indicates the amount of film remaining.

d. PThen all of the film has been exposed, the needle in the counter
points to zero, and the green light goes off,

G. Blectrical Equipment

1. OCoclkpit Light
a. Turn on the Mo 4 illuminstion switch

i b. Turn the rheostat, which is at the end section of the light
control, to the rizht to increase illumination, or to the left %o decrease.

c. To adjust the light, lossen the flexible coupling.
2. Portable Lights

a. Turn on Mo Y illumination switch,

?,\[Qperate.the lights with the ;witchiat hand,
"3, Tltraviolet Light -

a. Turn on the No ¥ illumination switch.

; ) b. Turn on the Wo 4 power—susply switch' on the ultraviolet light
" cohtrol panel: g ; '
¢. Push the buttohr on this pahel for two or three seconds. Repeat
if the ultreviolet light doeg not light. '
4. Tanding lights

a. Turn on Ko 3 landing-lizht switch

b. Turn off landing lights while on the ground. If left on, the
landing light coverirg will burn. Iurther, if the engine is stouped, the
storage battery will be exhausted.

=

5. Identification Lights

a. Turn the idertification light switch to "bright" or "dim".
"Bright" is approximately three times stronger than "déim",

b. To blink the identificstion lights for signalling purposes,
oress the signal button switch,

c. The light is always "on", VWhen the button is pressed, the light
goes off,

S
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H, Communication Eouipment

1. Oneration of HI 3 Radlo

(=1

b.

Ce

d.

Insert the transmitter-receiver plug in the junction box.
Turn on the radio switch..
Set the remote control unit handle at "CW" or “Voice";

Push in the telegraohlc key, which, is at the end of the lever

controlling voice ‘transmission, and leave in thls Dosltlon.

e

f'
"ehange'.

Transmit the message with this key.

When changing the frequency, switch the remcte control unit to

I. Cockpit Equi‘ment

1. Overation of Cockpit Canopy .

=1

To owen or close the canony, turn the handle,rphlling it toward

the inside of the fuselage.

b.

Ce

"hen finished turning, lock the handle at the desired notch.

The canopy st be kept open when visibility is poor - durlng

landing, take-off, taxiing, rainy weather or night onerations. . 5

d—.
The handle

For energency opening, raise the emergency release handle 900°.
is released after it vasses. above the pilot's head

2. Oxygen Intake

Loosen the upoer kmob controlling the valve.
Loosen the lmod on the automatic regulator valve. . .

To use the electric heater, .turn .on the heater switches, located

in the rear section of the Junctwon box and in the sw1tch panel.

3. Cockpit Ventilation LZquipment

oY

Set at half open or full open, according tc degree of ventilation

desired.

II. PILOTIKG iETHODS

A, Starting, Ground Test Runs and Stopniang

1. Prepasration for Starting .

Se
b.
Ce

da
switch the

Make certain the ignition switch-is off.,
Check the landing gear and wing flaps, and open the by-pass valve.
Check the merformence of the control equipment and cockpit canopy.

After checking the performence of the fuel changeover valve,
valve to the tank which is to be used.

z _15'-

A i

mAL



COMPIDIN AL

e. Oven the cowl flap and oil-cooler shutter, except in cold weather.

f. Turn on the following swiltches: switch Oanel power supsly,
instrunents, propeller, starting. .

2. Advance the .throttle 10%.
h. Set the pitch lever at "high".

i. Set the amtomatic mixture control .at "normal".

j. Hove the lst - 2¢ speed blower control all the way, and after
checking the performance of each, put at lst speed position. :

k., Place the emergency stopping lever at full rich position.
1. Set the boost override coatrol at "normal'.
m. Prime the engine.

(1) “Then the air temperature is less than 5% C and the engine
is cold, »rime the engine threce or four strokes while the
propeller is turned by hand.

(2) T'hen the air temperature is abvove 5° C, use the accecleration
vump instead of priming, slowly opening and closing the
throttlp, and at the same time having the propeller turned
by hand.

n. The ground crew will turn the propeller aoproximately ten times.
To supoly o0il to the nose of the engine, the ground crew will overate the
pump approximatoly 400 times (T¥: pre-oiling).
2. Starting

a2, lnertia starter

(1) The mround crew will turn the inertia starter, and at the
signal Ycontact!, the clutch will be engaged.

(2) Wait until the vrovcller makes a half turn. Then press on
" the starter button, throw the ignition switch on "both" and
wailt for sterting.,

(3) Vhen the engine starts, immediately check the oil pressure
cange. If the oil pressure does not rise within 20 to 30
seconds, ston the engine at once.

(4) After the engine starts, turn off the starting switch.

b, Sterting truck
(1) Wait until the propeller turns several times. Then press
the sterter button (Tt Pencilled notation indicates the
operation to be unnecessary). Place the ignition switch on

"both", and await starting.

(2) Remaining nrocedure is the same as in_c and & of
paragraph 1 [Preaaratlon for StartanT.

C. <rrecautions
(1) When starting the ergine with the inertia starter, turn 2
=16-
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CowrrmenT¥iL,
(2) Ignition system check

: When the manifold pressurc is —100 mm to 20 mm and the engine
speed is 2 000- 2,300 rpm, turn thc magneto switeh to "left" and to "righw"

from “both" The differences between the engine speeds at "left" and at
Yright", and that at "both", must be less than 30 to 40 rpm,
(3) Acceleration
After a sufficient warm-up, accelerate the engine,
(4) Check blower changeover (when neeessary).

(a) Do not go into 2d speecd on the ground except when
checking changeover.

(b) Before repeating the changeover operation, allow
approximately & one-minute inserval.

(c) %Vhen earrying out the changeover, the blower control
must not be stopped enroute, but must be shifted quickly
elther to lst or 2d speed posltion.

(d) The changeover must be conducted ab an engine speed
under 2,200 rpm and a menifold pressure less than *0.

(e) The changeover must be conducted with the ¢il
femperature betwesn 459 and 750 C, and carried out in
less than 3 seconds.

(8) Propeller check

(a) Check the propeller control for ¢hange from high to low
piteh and reverse. _

(b) Place the propeller control at constant speed, and
operate the pitch lever to check governor performance.

(6) Hydraulic system check
Advanceé the engine speed above 1,200 rpm, close the by-pass
valve and check performanee of wing and cowl flaps.
(7) The following teble shows what the instrument readings
" should be during the ground test run and during flight, if
the condition of the engine and parts essential to its
operation is satisfactory.
i ITEM CONDITIONS ' INSTRUMENT READING:
0il Pressure More than 1,500 rpm i
Changeover to Maxd mum 12.0 kz/cme !
! 24 Speed Stzndard 11.0 kgfom
s Minimum 10.0 k=/cm
Maximum 0,25 kg/em?
Fuel Pressure Standard 0.30 Kgfcm% :
¢ Minimum 1t 0.25 k:gcm i
| Meximum 0.9 ksjems !
Hethanol Pressure | Standard 0.8 k2/cm2 |
Minimum 0.8 kz/em2 1
i . ggfﬁise%bla Maximum 85¢ C }
il Temperature Minute Meximum i
s 135285 ing ’ §00-700 G |
i rermis ble Minimum 400 C !
‘ ' Permi ssible Maximum 230° C !
Cylinder 30—M1nute Maximum :
Temperature ing 2000 8 :
Perm1351 le Minimom 700 {
Take—off and in Emergency (one minute) | 2,900 rpm  +400 |
Military (less than 30 minutes) 2,900 rpm  +250 |
Rpm and Manifold Normal (longtime operation) 2,600 rpm  +100 |
Pressure 1,800~ 2,000 rpm
piEates 2460 02200 ¥ ’
| Permissible meximum 3,200 rpn  -200 !

(8) . Precautions

(a) Vibration ocecurs in this engine at 1,400-1,600 rpm,

 -18-
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(vb) High-vressure tests must be conducted in as short a
time as possible.

(e¢) Cylinder temperature during the ground test run is
" generally under 200° C.

() On the ground, the temperature of the rear cylinder
row is higher than that of the front row.

c. [hiscellaneous Table on Starting Operation/

T P :
Instruction - Conditions Suzzested Procedure

L G AN |

Before starting,
turn propeller by rand

Approximetely 10 times

! Before starting,

supnly oil to the nose. Aporoxinately U400 times

1. 500~ 600 rpm for 1 min -
Warm-up 2. 800-1,000 rpm for 3 min

3. 1,200~1,300 rpm
tlore than 1,500 rpm oy
] Haximum 8,0 kzjem
s Standard 7.0 kz/cn?
Main Oil Pressure Minirom 5.0 kgfcmz
500 - 700 rym 2.5 kzjen?

4, Stopping
a. Tollowing is the procedure for stopning the engine.

(1) Cool the engine until the cylinder temperature is less than
130° C. ‘Never stop the engine when the cylinder temperature
is above 130° C. ~

(2) Close the throttle, mress the emergency stopping lever all
the way down and stopr the engince

(3) Aftews the engine has stopped and the remaining mixture has
been ignited, turn off the 1gn1tio1 switch and the power-
supply switch. i

)

(4; After stooning the engine, allow the cowl flaps to remain
full open. Except in special circumstances, never stop
the engine by shuttuwg the fuel velve.

®
b. To be ready for the next flight or an emergency FlSSlon, the
following steps rust e taken after the engine is stooped.

(1) Set the pitch lewer st "high".

(2) Sot the eﬁcrgcncy stop 1ever'at Ufull rich'.
(3) Close the by-pass velve. \

(4) Turn the fuel velve to the full temKs.

(5) After flight, set the elovator tab atb "or.

=19~
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B:. Taxiing

1. 3Bcfore Beginning to taxi, the pilot must make the following checks
and adjustments, to simplify coantrol at take~off and to avoid errors.

a. Adjust cowl flaps and oil cooler shutter as specified (normally
"full open'). o

b. OChecl the radio.

c. Oheck oxygen-nask equinitente

d. Adjust elevator tabs as specified.
e.- Set the tail wheel at "fres".

f. If necessary, turn on dust filter.

2. Exercise great carc when taxiing because the forward field of vision
is poor.

3. Check brake performance during taxiing.

L, iMen taking off with a jettisonable tank, select the runway carefully,
since the space between the tank and the ground is snmall.

C. Talte—off

1. After facing the plane in the take-off direction, carry out the
following stens:

a. Adjust the cowl flaps as specified (full open excent in winter,
when fleps should be half open).

b. Adjust the pitch lever to 2,900 rpn.

c. Fix tail wheels

d. If necessary, pull the boost override control gear.
e. If neceséary,“adjust wing flaps to 15° oven.

2. Gradually open the throttle and, as speed increases, continue to
oven until the manifold pressure reaches +250 mn (if necessary, +400 mm).
This omeration rust not be carried out too swiftly.

2, When gaini;g_moncntum, raise the tail section and increase sneed.

Y, Because there is a large amount of engzine torque, keep in a straight
p g g q b
line by pressing the rignht pedal dowm sufficiently.

5. hen 2 soeed of 150 lkm/nr is reached, slowly pull back the stick and
take off. !

6. After tekze—off, do not pull up too quickly, but hold the nose down
slightly. ‘hen a speed of 250 kn/ar is reached, retract the landing gear.

7. Care rmust be exercised when retracting the landing gear, because
there is a tendency, when extending the left hand to grasp the coatrol, to
1ift the right leg and incline the body to the left side.

8, The landing zear should be retracted after the wheels have been
stopped by brake action. Unless thc wheels are braked, friection will cause
the rubber to burn.

=20~
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aititude.

10.

9. iMhen extending the landing zeor, sllow for sufficient altitude.
Moreover, do not extend unless the speed is over 250 kmfhr. Avoid retracting
the landinz goar ot low speeds beceuse the plane will lose congidersble

for some time, it is advisable to advance the throttle first.
oil from the spark plugs, increases the flow of fuel and gliminates air
bubbles in the fuel systenm.

1.
(no wind).

The followinz teble indicates take-off

-

hen taking off after a long warm-up at low speed, or after taxiing
This cleans

verformance of this plane

1 ] -

A RUNWAY | GRASS

| i : T :
Tale~-Off 1 EpProx | &ppTrox &porox % 8pprox | &pprox | epprox
Period i 15 sec 15.5 sec | 15 sec i 16 sec E 16 sec -}-16 see

. . T 4 =1
Tale-0If aporox 23pprox EpDTOX i&pprox ‘approx }%pprox
Distance 360 m 710 » 320 450 n 390 n 420 n
Indicatsd | Bpprox Spprox anprox 8p0prox ZDprox Sporox
A5y Sneed | 150 km/hr { 140 km/hr | 150 km/hr | 150 kn/hr| 10 km/hr | 150 kn/hr
Manifold : , - . .
~Six e +250 +250 +350 +250 +250 +350
RPM 2,900 2,900 2,500 2,900 2,300 2,900
L

Wing Flaps | O 150 0 i l 15° 2

12. Since a poor adjustment of the pitch contrel freguertly produces an
over-speed rpm, watch the tachometer carefully after leaving the sround.

D. Landing

1. Vhen landinz, the following procedurc must be observed:

a. Extend lending gear.

Thorefore, use the tabs accordingly..

Set the blower aoatrol at 1lst speed.

Set the propellar pitch lever at 2,900 IO,

Set the automatic mixture control at "normalf,

b. Lower wing flaps.
considerabdbly.

Cs

d.

S

£, GQlose the cowl fl=ps.

drops.

P
e

Adjustment of the oil-cooler shutter

When the flaps are lowered 20°, the plane will nose

The o0il temperaturs rmust not fall below 50° C.

e

down

When descendinz at engine idling spesd, the'cylin&er temperature
When nscessary to increase cylinder terperature, momentarily advance
" ‘throttle. before landing.






e
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9. Preczutions in Landing

a. Dxercise care in extending landing gear and lowering wing flaps,
since the resistance %0 each is extremely great and produces unstable
conditions. Hendle the controls carefully. Strictly avoid sudden movement
of the controls, and take sufficient care to prevent stalling.

b. When landing, the throttle should be barely open. If a low
approach is made with the throttle opened too wide, the field of vision will
be reduced.

c. In contacting the ground, earefuily avoid stalling or coming in
with one wing low.

10. TFollowing is a table indiceting the landing performance of this
plane with = full load (no wind).

i RUNWAY GRASS

Taxiing Period approx 17 sec|approx 53 secyapprrax 15 secfapprox 33 sec
|

Taxiing Distancelanrox 390 n |approx 910 m |approx 370 m |approx 600[@7

iy

Landing Speed | aporox approx | 20pTroxX SpProx
1135-140 km/hri135-14%0 kn/hr|135-140 kn/hr|135-140 kn/hr
—— - i
- |
Flaps }full onen i full open full open full open
X : i
Brakes ;used Inot used used not used

E., Level Flizht

1. Oruising
a. The menifold nressure is reduced under cruising conditions.
b, Set enzine speed at "cruising" ron.
c. Set manifold pressure at "ecruyising®.
d. Set automatic mixture control at "eruising'.
e. Close cowl fleps.
f. Adjust the oil-cooler shutter. When the cylinder temperature is
high, oven the shutter one fourth to one half. When the cylinder terperature

is low, set the shutier between one-fourth open and full close.

g. If necessary, adjust the mixture by means of the emergency-stop
lever,

h. Trin the tabs as required so that flight may be controlled
without resort to the rudder.

i. “hen cruising in lst speed at an altitude less than 5,000 meters,
and fully loaded, including jettisonable tank, the ensine speed should be :
1,900 to 2,000 rpm, and the menifold pressure -150 mm. If above 5,000
neters, use 24 speed. The engine speed should then be 2,200 rpm, and the
manifold pressure «200 mm,

j. The propeller of this plane operates within a tolerance of
approxinately *25 rpn during cruising.

~ORE
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k. Method of usinz the emergency—-stop lever by regulating the
exhaust temperature

When using the emergency-stop lever, there are ordinarily changes
in the exhaust temperature, as shown in the diagram which follows. That is
to say, when the emergency stop lever is used in conjunction with a fixed
power output (constant engine speed and constant menifold pressure), the
exhaust temperature rises to point A, which is its meximum. With further
application of the emergency stop lever, the temperature reverses and drops
off. When 1t reaches point B, it finslly brings about improper overating
conditions and causes hunting. Therefore, in this method, A is generally
used as the desired point. If it is particularly necessary to obtain the
minirum fuel corsurption rate, place the emergency stop lever between points
A and B. Generally this method is practical only at an engine speed less
than 2,300 rpm and a manifold pressure less than 100 mm.

: A _
iy e . b "/,f”’//TT\\\ow
_ e ! 1
: Exhaust” | :
Terperature i |
|
: |
- ! |
I |
1 |
| ]
0 100%

Energency Stop Lever

When the engine specd and manifold pressure are fixed, the . |
naximun-exhaust temperature varies with the zltitude, A4n altitude difference
of 1,000 neters will nroduce a difference in temperature of 10° to 20°. As
altitude is increased, the maximua value for exhaust temperature will
decrease. When the engine speed and manifold pressure are high, the
naximun exhaust temperature will be higher than when the engine speed and
nanifold pressure are low. Further, the necessity for using the nixture
control lever is increased. .The following table illustrates this.

Altitude 3,000 Ez,ooé 11,000 | 3,000 | 2,000 1,000]
RPN 11,900 | 1,900 | 1,900 | 2,600 | 2,000 | 2,000
 Manifold Pressure | <150 -150 | -100 |-100 |-100 100 |
| Speed j 320|320 1315 |34 | L5 | 340 |
Exhaust Terperature 0 |75 |75 70 | 730 _75o:l
Mixture Control Lever 4.0 3.7 3.3 -LE;Z 3.8 53.5 :
éil Température 'Zﬁiizt g:g ggg ggg i?;g :ggg Eggg

| :
! 01l Cooler Shutter Opening; 1/k ! /% j1/b ;1/4“ 1/4 ;1/4 i
; - 1 i ) g )

Precautions:

(1) Even when the altitude, engine speed, and nanifold pressure

are constant, the maximuﬁ exhaust temperature will differ

) T
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accordingz to the fuselage, engifie, instruments and
atnoscheric terperature.

(2) At maximur exhsust terperature, the mixture will vary with
sudden changes in atmospheric conditions, causing the
engine to backfire.

1. During cruising, it is necessary to take nrecautions when the
carburetor is likely to ice up. If the carburetor ices up, the avallable
rnixturc is lses, the cylinder temperature drops and the engine tends to hunt.

g In extreme cases, the engine stops, or the area around the
throttle’ will not.function smoothly.

Since 1cing is #pt to occur between atmospheric terperatures of
-~10° G to +15° C, momentarily open the throttle at such times when necessary,
and-let . the warn air into the carburetor by means of the carburetor air-heat
control.

n.  Following is a table showing cruising data and fuel- consurption
of this »lane in formation:

* l
! i 1lst Fornation 26 Formation 3d Formation
| Pilot ‘Mejor! Set | Szt |Major|M/Sgt|2d Lt Capt |1st Lt| W O
| Altitude | 3,000} 3,000, 3, 000! 3,000 3,000{ 3,000}3,000{3,000 [3,000
| Ron '1,900! 1,900/1,900]1,900;1,900}1,900|1,900{1,900 ;1,900
: E ! ]
| Manifold Pressure ! -150 |-1L5 {~150 | —150 ~160 {~150 |-150 {-1L0O {-160
L ! | |
T B) j i .
| Speed 1315 1323 {330 320 {328 325 323 {315- |320
[ A ) R P j :
Terperature |T0  r 0 j%0 - k0 o' "1k ¥ %0
! e
—— . — _..._.__..__.,......_._.._I__. T —le
Cylinder ! 155 [115 {120 130 (130 {100 {105 1100 120
| Temperature 2 120 !105 |120 1120 |120 {100 {100 {110 {115
Exhaust Terperature| 690 | 710 680 660 {720 1680 |670 |T10
— —— g J] =l - o S
Mixture Control P o 3T 23 4ot ho kO 36 |40
™ |
0il Inlet {63 |64 60 60 70" V60 63 62 62
Terperature Cutlet|&l |27 18 &0 90 75 78 18 75
| '
0il Pressure 7.1 i{7.% 17.5 7.3 |T.% (7.2 (6.8 7.6 6.5
{ i a
Fuel Pressure 31 .30 S .34 .30 |.33 (.32 |.31 30

Methanol Pressure |.80 |.98 |.90 (1,00 {.70 }1.00 |.80 .90 .90

Second Speed 11,0 ;10,0 |9.0 110.0 {10.0 |{10.0 |9.0 |10.5 9.0

Fuel Renaining

(Liters) 214 (295 {310 {303 |305 |310 {307 [|207 {306

?BiieSZ?Sumption |383 (ko2 387 394 1392 1387 1390 [LOO 391

Fuel Consur: |
rove (bitomsfme)  152.4{160.81154.0[157.6/156.8(154.8(156.0{160.0 |156.1
i |

i L 1

Average Puel Consurption Rate (Liters/Hr) 156,62
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Remarks:

The cruising ranze is a computed value calculated on the basis

of full fuel capacity, with no allowance made for consumption during ground

run,

climb and descent,

items amount to:

For 1,000
For 3,000
For 4,000
For 7,000

When the nlane

the indicated air speed of
the figures given in the table.

meters
meters
meters
meters

2% liters
L4 liters
69 liters
118 liters

or for fuel remaining in the tanks.

These fuel

1s equipned with a 200-liter Jettlsonable tank,
the olane will drop aporoximately 25 km/hr from

When the plane is equipped with two 50-kg bumbs,

the indicated

air sveed will drop sooroximately 15 xm/hr from the figures given in the table.

equinoed:

Following are the stalling speeds when the nlane is fully

i =

|Alt1tude,5talllng SDeedIJlng Flaps|Landing Gear!Elevator Tabs{Elevator TaégW
i | (Em/Er) E (Degrees) (Yo of Turns)
| 2,000 | 165 é 0 | Retracted 0 1200 [sic] |
{_2,000 ; 149 E_ 15 ‘Retracted ! 0 | 1100 [sic/
| 2,000 % 139 E 30 Retracted E 2 1000 [sic/
L.ﬂ,odo % 168 0 Extended E 0 | 1200 /sic/
% 2,000 E 163 15 Extended E +2 | 1200 [sic]
é_?,coo E 138 _L__ 30 Extended ‘;_ +l | 1000 [sicf .

2. TFollowing is a table:¢of

standard maximmum speeds during level flight:

COrFrosssiL

titude lTnalcated True Alr { Rom M;nifold ESummary
Air Speed ! Speed Pressure

1,000 5ig | s+ 12,900 | +250- T e |

2,000 512 5d5 5,900 | +250 §Low Blower

3,000 505 586 2,900 | +250 |Low Blower

3,370 502 594 2,900 +250 ir.T_ow Blower High Boost

4,000 i Ligg 591 2,900 +185 High Blower

4,900 | bs2 BEl 2,900 | + 95 |Hizh Blower
| 5,000 Bk | 586 2500 | +250 | High Blower High Boost §

6, 000 Whg f 610 12,900 High 3lower f
6,550 Wy | ey 2,900 I
| 7,000 | 4p6 615 2,900 +200 :
i &,000 385 594 12,900 | + 95 _mi

9,000 350 569 2,900 | + ho | i

~2f—
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Remarks’:
. Operate the mixture-control lever so that the exhaust temperature will
be 680=700° C at low blower and 650-670° G at high blower, and the cylinder

temperature 200° C.

P, Olimbing and High-Altitude Flight

1. Full-Poirer Climb

a. Set the automatic mixture control at "normal",
b. OQpen the throttle to manifold eressure at military horsepower.

c. Adjust the cowl flaps so that the cylinder temperature does not
exceed 2300 C.' Ordinarily the flaps will be fully opened.

d. Climbing speed wp to 5,000 meters is 260 ku/hr. For each ]
additional 1,000 meters up to 9,000, there is a decrease of 10 km/hr. Thus
at 9,000 meters, the climbing soeed will be 220 km/hr. However,. climbing
gpeed exercisés a great effect upon cylinder and oil temperature. Therefore’
it is necessary to maintain climbing speed in order to prevent too great a
rise in 011 ant cylinder temoeratures.-

e. Do not use boost override lever.

- f. Set the emergency stop lever at "full close". If too much fuel
flows in provortion to the climb, the engine will vibrate. When this occurs,
adjust the lever accordingly. :

g. OChangcover from low to hizh blower should be made at an-altitude
where the low-blower manifold pressure is +80 mm (anurox1mately 3500 meters).
Lhe engine speed should be decreased to 2, 6OO ron.

h. The following table shows climb performance for ‘this plane.

— - — -

T

b Altitude 1,0002,000} 3,000, k,000i 5,000 |6, 000 |7, 000! 80001 9,000

[ Climbing T i _ _
Era e 1:09! 2:28] 3:34, 4:56| 6:26| 8:0019:48|12:28115:3

i ¥ i

R Clim e
(323622/812?0 1.4y 14.3] 12.8) 13.7| 11.0] 10.0{ 8.3 | 6.3 | 3.8

Indicated Air Speed ' ' .
in Glimb 260 | 260 | 260 | 260 | 260 | 250 240 | 230 | 220

Wenifold Pressure [+250 {+250 1+190 |+250 14250 1200 |+100 |- 0 | +80

| =P ' 12,900 2,900 2,9ooié;9ooi2,9oo 2,900 {2,900|2,900 {2,500
L i )

Ceiling is (Ti: figure missing from document).

i. Fcel consummtion of this plane when operating at military horse-
power is 500 te 550 litérs per hour. . g =

2. ‘Hormal Climb
a. Then it is not essential %o elird under full power, it is

advisable to climd with engine soeed at 2,600 rpm and manifold vressure at -
+100 mn.

.._29-.



CoumidmEnmenl,

b. In normsl oneration, chanze fronm low tn hizh blower is made as
follows.

(1) The changcover altitude chould be 4,000 mcters (manifold
pressure should be apurozimately +30).

(2) Closs throttle to spproximately 60%.
(3) Shift from low 4o hizh blower. Readjust manifeld pressure.

c. Follawing is a table on climb at rormsl enzine operation.

Altitnde 1,000 e,boojj,oooih,ooo=5.ooo 6,000 7,000!8,000 9,000]10,000]

|
!
1

{ Rpm 2,600! 2,600 2,600%2,600 e.eooiz,soo 2,600! 2,600 2,600| 2,500

i S
Marifold Pressure |+100 {+100 :+100 {+30 _ileO +100 | +20 {+100 {+18C | +310
i 4 L

Speed (km/hr) 260 |260 {260 560 1260 245 |24 leos le10 | 200

]

Exhenst Jerperature 720|710 {740 (750 1630 690 (680 660 [630 | 560

Cylinder = - 1 [=200 {160 ;160 170 |270 (180 l!120 [170 |160 | 1U5
Temperature ~ 2 |130 (140 (130 {130 |130 {135 (125 |120 [115 | 100 1

011 Inletisz s |60 l62 (65 167 {70. l0 ;. | 72
Terperature Outlet|g5 {85 (88 {90 90 lg2° |98 5 95 96
0il Pressure - 7.6 115 1.3 1.2 1.2 f7.0 69 l6s.  l65 {60
sl Pregsure 36 1.3 |.32 430 1.30 |29 “1.29 ;.29 29 | .28
gif;:gig““r | ?21.9 21.0 izl.o.tai.o 11,0 11.0-{11,0 [13.0 1.0 | 11,0
Remarks “ ; i | §F 28k

Beriod of climb to 5,000 meters 1s approximstely 8 mimutes, T
seconds; to 8,000 meters, approxinately 15 minutes, U8 seconds., When fully
equinped, the abspluts ceiling is 9,400 meters.

d. Jhen the o0il pressure decreases during = climb lower the encine
speed to some extent if conditions permit.  ILeveling off will also increase
the oil pressure.

G, Snecizal laneuvers

1. This plane will serfore acrobatic maneuvers with ease. It is fres of
neneuverability defects. ‘

2. Don't exeeute mancuvers involving sharp turns. Snap rolls and spine
are harmfnl to the fuselage,

3. Wever fly upside down, Inverted flights reduce the oil pressure to
goro.

L. 1In pulling out of a dive at hizh speed, the forece of acceleration must
be less than 4 g,

5. In executing special maneuvers, it is necessary to maintain speed and
altitude, always keeping in mind the spscial characteristics of the plane.

-30-
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6. To save wear and tear on the engine, flight drill should be performed
2t an engine speed of 2,600 Tom.

7. The elevator trim tabs arc left at crulslng pasition except when
diving (vertiezally).

8. The spin characteristics are good. The plane will net go into an
inadvertent spin. When the plane has been put into a snln, neutrallze the
.various control surfaces.

9. xecute loops with startingfspéed at 400 km/hr, engine speed at 2,600
rpm, manifold pressure at +100 rm. R :

10. Procedure for executing an oblique loop is the same as that for a
loop.- . . : , ,

11. An Impmelman turn is executed with 8 starting speed of approxirmately
‘400 km/hr, engine speed at 2,600 rpm and manifold pressure at +200 mn.  The
altitude attained by an Immelnan is 800 meters. :

- 12. Execute the chandelle by climbing st an initial speed of 350' km/hr
and an angle of 80°.- Open the throttle until: ‘manifold npressure reachés +100
mm. When the speed reaches between 150 and 160 km/hr, follow standard
procedure to conplute rane«ver.

e AF = To perforn a split-S (half slow roll), set the pitch lever at 2,600
rpnn. During level flight, speed should be 270 kn/hr. Carry out the stendard
procedure. Loss in altitude will be aonroxlmately 900-meters, and speed upon
regeining level flight will be apuroxinately 400 Km/hr ' i '

‘How the stick is held during inverted Illght and in Dulllng,out of
the dive, hes a considerable effect upon the loss in altitude and speed.

14, To erform a split-S (half snap roll), set the pitch lover ax 2:600
rom: The speed should be 250 to 300 -m/hr ‘Press on the right (or left)
rudder bar sufficiently; at the same time, pull back and to the right (or 1&ft)
as far as necessary. Head the nose dcwn. Do not fly in inverted position.
Loss in altitude will be sporoximately 650 meters (800 meters), and speed
upon regaining level flight will be aonrox1mately 1350 (490) km /hr.

15. The slow roll is executed at 2% 600 rprn fron an 1n1t1al sneed,of 320
km/br.. -Stendard procedure applies.

- 160 Sharu turns should be executed w1th ‘gngine- speed at. 2, 600 to 2,900 rpn
manifold vressure at +100 to +250 mm and initial speed 380 to OO km/hr. '
When turning left, the plane tends to nose downward because of torque. When
turning right, the plane will tend %to nose upward. j

The speed maintajned during the turn will vary according to the angle
of bank and the weight af the plane.

— . e
| A1titude 5 700 - 800 meters
Turn 180° | - 360°
Direction Left Right | Teft Right
Time of Turn (Seconds) i 9.15 8.55 17.05 " 20.0
Turning Radius (Méters)_éApprox 270! Apprex 260 | Approx 260 ”Approx 260
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Remarks:

Rpn set at 2,900, manifold pressure *250. (T17: For another exarmle
of negative manifold pressure, see table on page 36. )

17. The first phase of a chendelle must be executed slowly, with full
foree of scceleration not exceeding 3 g. *hen the pull-out 1s executed %20
swiftly, an extreme loss of speed results aad the maneuver will not achieve
as high an altitude as anticinated. However, this loss can easily be
overcome. Using an engine speed of 2,900 rpa end maximum manifold pressure,
climb swiftly to regain the lost altitude.

18. In executing a dive, do not over control the elevator trim tabs. The
extent to which the stick is pushed forward is in direct proportion to the
gpeed and in inverse proportion to the diving angle. ZEven though the controls
become heavy, the elevator trim tabs should not be lowered over 50 except when
necessary. 'hen executing dives, allow a sufficient margin of altitude, and
successively increase the soeed of the dives. After becoming accustomed to
speed, extend to the pernissible speed limit. 4n example of diving follows:

: . On entering the dive, altitude 1s 5,000 meters, rpm 2,900 and
nanifold oressure =100. At = speed of 350 knfhr, execute a half roll, put
‘the nose down at an angle of 60° and lower the elevator. tabs 59, )

b. During the dive, open the throttle until manifold pressure is
+250 mm.i ' i .

' ' On pulling out of the dive, altitude will be 1 300 1eters, manifold
pressure +25O m and sheed 750 km/hr. . 19

19. Precauxions

e Do not exceed the permissible rpm linmits e“cept when there is a
breakdown of thé propeller, -

b. At the time of pull-out, close the throttle about half vay.
¢. ‘The pilot rust check the elevator trim-tabs on entering the plane.

¢. Should the plane vibrate during a dive, close the throttle ard
slowly reopen, - .

20. Vertical dives should be executed with the same care and procedure as
‘regulsr diving. ' However, ‘eéxtra care is nepessary, because the increase in
speed when pulling out of a vertﬂcal leG is extremely great and the .Loss of
altltude is considerable. - . . !

An exarmle of & vertical dive follows:

"

. H = 5,000 m .
| ¥=2,900 rpn
| B = -100 m Hg
A ! v = 300 kn/hr
H = 2,000 n ;
¥ = 2,900 rgm 5
B = +200 rm Hg - |
¥V = 720 kr/br 3
~k H = 3,000 n
¥ = 2,900 rpn
~*" B = +200 m Hg
/// V = 650 kn/hr
~
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COFFToRer
a. ZEntering dive
(1) Altitude ~ 5,000 m
(2) Epgine speed -~ 2,900 rpm
(3) Mamifold pressure - 100 rm Hg
(4) Air speed -~ 300 km/hr

b, When diving with a manifold pressure of +200 ma, altitude will be
3000 m, and air speed 650 km/br. .

¢, When pulling out of the dive, the force of acegleration will be
approximately 3.5 .g, loss in altitude approximately 1,000 m. NMaximum speed
attained will be 720 km/hr. Consequently, vertical o.ives must be executed:
.only when there is sufficient altltude.

H. TFormation Fllght

Inertia is an important factor, especially when flying in formabtion. _It
is necessary to have a full grasp of the initial movements Lof a nmaneuvuver/,
t0 correct one's own movenents speedily-and to follow the formation leadgr:

I, Wight Flight

1. DNight flight in this plane should be undertaken only after begoming
‘familiar with daylight overation. .

2. The following preceautions rmst be observed when‘» taking off:
a. CGuard against the plane's tendency to incline left.

b. .Eﬁgine speed and manifold nressure should e coﬁsgf"vaﬁive}- . Use
nilitary horsspower, because of the greater taxiing distance needed.

c. ‘It is a,dva.ntage'oué to set the wing flaps at 150,
d. Use an adequate take-off area, allowing a margin of safety.

3. Iither the Sperry sirmle landing lights or front sootlights will
facilitate landing.

.o e For night flying by pilots of nedium ability, this plane will require
an airfield with a runvay 1,200 nmeters long and at least 100 meters wide.

5. Bguipmert for night flying 1s_‘as ‘fol_lows:_

a. The plane is equinoegl with guide lights a%-en angle of L4°30!
(declination).

b. The height of the horizontal light is three meters.

c. Other equipnent and procedure fer night flying is the sane as that
of other planes.

(Woipman = ..o
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J. Flight Restrictions

Tavlc on Flizht Hestrictions

Iten | Div- !Acceler-|Wing Flaps Landing Gear i Engine RPH
ing | ablon 17350 T 300 Retracted| Extended
Restric—| Less | Loss Lgss Leséi_ Less Less |Sharp 3,200 rom
tions than | ‘than than | thani then than | turns However,
50 1 5 g 270 | 250 250 250 i(such as | boost shouldl

kn/hr xn/hr {kn/hr k;/hr km/hr |snap rolls | be under

; y ; | and spins) ~-200 mm, and
| and inver- | this rpn
ted flizght | should not
ere prohi- | be maintain-|
_ bited. ed for over |
] 30 seconds.

K. Combat

1. Try to exploit ‘to the maxirmm the excellent combat qualities of this
plane.

2. Use maxirmum horsepower during combat.
3. It is advisable to select an altitude less than 8;000 neters for combat.
4, During combat cruising, operate in low blower at 2,300 rom and -50 mm
nenifold pressure. In high blower, operate at 2,500 rpm and. -100 rm manifold
pressure.
_ B+’ During combat, keep the cockpit éénopy closed. But be on guard against
/attacks from/ the rear, becamse the field of vision in this direction is not

good when the canopy is closed.

6. Since searching for the enemy is hampered by having to look through
the glass canopy, keep the canony open at such times.

L. Firing °
1. Precautions to be Observed When Firipg
s. The ring sight is 150 to 300 kmjgigf; and differs from former types.

b, Advancing for the attack requires caution. It is necessary %o
sight accurately in the initial onslaught.

c. In an attack, stability is an indisnensable fachor.

de If one wing zun jams'while firing, it is impossible to continue
sighting.

2. The basic procedure for firing is roughly the same as for the Type 2
Fighter.

M. Bombing
1. This plane is best suited for dive bombing.

2. Because the bombing method for this plane is extremely easy and the
rate of direct hits is high, it is possible after practicing several times to

~34-
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develop confidence in one's ability to obtain hits.
3. Following is an exarmple of a dive-bombing attack by this vlane:
a. Dive

Execute the dive from an altitude of 1,500 meters, at an airsveed
of approximately 200 km/hr and an angle of approximately 55°.

BEmploying the ring sight used in machine gun firing, sight the
target Jjust withln the 300 km L51g7 ring, as shown in the diagram.

e

\, / i /
N

) X 4
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¢, Bomb release .

Release bormbs while diving at a speed of 550 xm/ﬁr and an altltude
of 600 meters.

d. Recovery

When the bombs are awsy, pull out of the dive quickly, The loss
of altitude in pulling up will be approximately 200 to 300 meters.

. ZPreecsutions in Troniczl Areas and Durins Extreme Heat

1. 1In tropical areas and during extreme heat, the temperature of the fuel
in the tank rises, If the terperature continues to rise, it will produce
vapor lock, the engine will not operate smoothly and, in extreme cases, will
stop altogether. Moreover, should the fuel temperature rise even more, vapor
lock may occur even after take—off.

2. The following precautions should be taken to avoid vapor.lock.

a. Keep the plane out 'of the sun as mueh as possible, and in
particular cover the surfaces over the fuel tanks.

b. When there is a possibility of vapor lock, use the fuel cooler.

cs When climbing, use the fuel cooler. Then fuel pressure drops off,
build up the pressure with the fuel pump. '

d. If necessary, open and close the throttle rapidly before tske—off
to check whether or not a vapor lock condition exists. The hand pump may be
used to increase flow of fuel in the fuel system.

e. WYatch fuel pressure carefully, and at the same time, avoid violent
manipulation of the throttle as much as possible. ILose no ovportunity to use
the hand fusl purm.

3. In tropical areas and during extreme heat, it is necessary to prevent
~ ~35—
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not only vapor lock conditions but & oselve rise in oylinder and oil
temperatures. For this reason, keep round test run and taxiing down to
a minimum, Cylinder temperature not affects the mixture-control lever
operation tut also has a great effect on clinbing speed and oil temmerature.
Therefore; when the cylinder tempera’ . is too high, it is advisable %o

clirb at a speed slightly greater th: the ideal climbing speed. An increase
in cylinder temperature will affect 1 .2 durability of the ignition wiring
considerably.

4. PFollowing is an example of operation in a tropical area:

ALTITUDE /Hieterg/ |1,000|2,000{3,000|4,000}5, 000'6 000} 7,000} 8,000}9,000 10 000

mmnerte | o | oo Lo Love e |e | (e |ae0 e
k
Bpn 2,900| 2,900} 2,900| 2,900 2, 900| 2,900 2, 900] 2,900{2,900| 2,900

Manifold Pressure |+250 |+230 [+130 |+250 |+2U5 +140 |+40 |-60 (=160 | ~250

Airspeed (km/hr) [270 (280 [290 |280 270 (260 |[250 |20 220 200

Cylinder b 1400 {1500 {1500 [1600 [175© {1800 {195° [195C |195° | 200°
Temperature 2 1900 {1950 {1950 |200° {1900 {200° {205° | 200° [2050 | 225°

gzﬁ;Zizxure 6550 |6700 |6550 | 6200 {6400 |640C |6MOC |6NOO | 6200 | 610°
IF.A, 4. 1

ﬁinEri_%f7tr° o o jo | les |38 I3 |53 (13 | %
0il Inlet |570 [600 |630 |660 |680 [690 |710 |30 | 70 | BYo

Temperature Outlet|88C (880 |900 (930 |950 |g50 980 11020 |105° 1100

0il Pressure 17.2 17.1 |6.8 6.5 16.3 6.2 |6.1 5.8 5.8 | 5.5
Fuel Pressure 31 .29 l.og .27 .32 [W3% [.33 |.33 [.35 | .37
Fuel ' L

Te;peraxure Inlet [41© (40O (379 [36° |36° (350 |[34° |33° [320 | 300

with cooler

Outlet|36° |[35° |33° |31° |[2g° l27° |25° l22° ([13° [11°

Renmarks:
a. Tuael cooler in use before take-off.

b. A4t 4,000 meters, fuel pressure is 0.27. If it apvwears that it
will @#rop further, build up more pressure. j

c. 4t toke-off, the temperature at the surface Lof the fuel/ was

+32% C. The plane was allowed to ‘remain in the direct rays of the sun for
a0 aroximately flve hours prior to take-off.
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0, -Precautions for Cold Areas

1. The ovnerational limits of cold-resistant lubricating 0ils in.cold
weather areas. are as follows:

Classification Recomnended
Lubricatinz 0il (Inlet) Temperature
1
Hara-Up Up to 20° C
Permissible Maximum 60°. ¢
30-Minute iaxismunm ~40° ¢

| Long-Time Operation ;
: Permissible iinimum 20° ¢
L

2. Starting

a. Although oil will not maintain heat when terperature is around
-15° G, the engine will start readily with four or flve\lngectlons of the
primer. j

‘ b._ In temperatures from -15° € to -30° C, lubricating oil will
maintain L51_/ hezt, and the engine will start readily with five to six

‘ injections. However, it is necessary to continue using the prlmer after
starting until the engine saeed becomes stab1llzec. bnalne sJeed cannot be
maintained by throttle-controlled acceleratlon.

| 3. Instructions for starting a cold engine and for ground test operation
are as follows:

a. Starting preparations
(1) Turn the propeller by hand at least ten times.

(2) At the same time the propeller is being ‘turned, use the
injector »umo to build the oil pressure to 2 to 3 kg/c
If the oil nressure does not increase, take off the outlet
section of the injector pump and withdraw the air.

(3) Confirm the rise in oil pressure, turn the nropeller by Aand
and at the same time prime the engine four to five times.

In addition, increase fuel »pressure from 0.3 to 0.4 with the
hand pump. However, in temperatures less than -30° C, prime
the engine until the fuel Jressure in the carburetor float
chamber is 0.3 to 0.4 kc/cm . At this point, close the
three~vay valve. After starting, open the valve.

(4) Oven the throttle 3.0 to 3.5 on the gradusted scale.

b. Starting

(1) Prime once nmore before starting. In addition, set the primer
for another injection. ;

(2) When the inertis starter is turning sufficiently, turn on
the ignition switch, a%.the ignition signal, and press tlre
booster switch.

(3) “men the engine starits, carry out the injection which was
previously prepared for, and continue slowly until the engine
speed has become stabilized. Four to five injections are
usually needed. 'hen fuel conditions are to be stabilized

_3 -










Section 3. PRECAUTIONS IN HAWDLING KI gL

Aryy Air Headquarters
Reprinted by AKEWO Army Air Force
Jul 19ul

1. %hen mooring XI 84 outdoors, cover the switch panel in the cockpit
with waterproof material. If this is not done, rain water soaking through
the gap between the right fuselage gun and cowling will drip on to the switch
panel, and the performance of switches around the volt-amnmeter will be
impaired.

2., If ground test cngine speed conforms with the following table, safe
fllght can be expected. ‘ :

Propeller Blade | Manifold RPM Propeller | Propeller
Tyne Pressure Diameter Angle
o 3 Design +250 ©m 2750-2800 3n 300
: r Omm 2450
o 5 Deéign +250 mn 2800-2900 3.1 m 26°
' + 0m 2500
40~




COLELLIReaRnE
Section 4. PRECAUTIONS IN HAWDLING KI 84 (Planes No 577 and Above)

Army Air Examination Department
Reprinted by AKENO Army Flying Unit
14 Ang l94¥

1. The following is a sketch of the wing flap control hous1ng.
Instructions for onmerating the control.
f-"_‘_“"-ﬁ
15° 7

(”""-
Gontrol-*gc»

: Of

Landing Gear Yarning ..
Signal Switch
a. To lower flaps to 159, push control to fo"ward position. =
b. To lower flaps to 30°, push control to rear- Uos1t10n. Héwever,
the control knob has a two—pos1t10n lock. Push down to first positiom and

then move to rear position.

2. The windows are constructed sufficiently large to facilitate
installation of the cockpit floor boards.

3. The tail-wheel lock control lever has been changed to a position
behind the landing-gear valve.

~41~
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2. Checking Goverrior Porformsnce

Shift to maximum high pitch at less than 2000 rpm and
nete change in revolutinns per minute. ]

B. Attention to Imstrunenis

1f constant attention is not paid ito the instruments, satis—
factory operstion cannot be obtaincd. - Therefore, the following
points must bo careofully observed:
1, 0il Pressure
Moo certain thet the oil pressurc is 7.5 to '8 kefem®
2. Mcthanol Pressure
Maksc eertain that this pressure is 0.8 o 1.0 kg/c’-_ne
3« Exhaust Temper=zture
Exhaust tompersturc is highcst at approximatoly = 0 fo
100 ma of Hg (sonifold pressure). Conbrary to expectation, it
decreases at 4 250 mn of Hz.
4, Manifold Precssurc Gausge
Although it must be checked with the tachomoter, it is
especially cssential that the nenifold pressure gouge does not
escillate.
5« TVoltmcter
Make certain that the voltmeter reads 28 volts,
6. Tachoneter,
~ When chocking the performarce of the governor, advance
the $hrottle rapidly. The tachoncter fluctuation oust be less
than £ 170 rpm.
III. FLIGHT DRILL
When ‘the above mentioned proccdurc is put into practice no
great strain is placed upen the cngine. However, it is also
necessary to take the followinz precoutions. These procautions

arc grouped according to the various flight instruction coursos.

A. ' Takc-OFff and Tanding .

1. Proper adjusimont of the broke is osscntial,
2. Before teke—off, the spark plugs will be cleoned by

advancing ongine rpn as far as possiblc without allowing the brakes
%o slip.

3. Instrument Roeadings at Take-0iff

" 7000%1§nder-teﬂperaﬁura_fzoc ¢ to 180° ¢ (Liamdine tempereturc —
adove ;

0il temporaturc (inlet) —=50° %o 70° C
—44 -
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4L, 0il Shutter

Winter - & open b
| ) standard
Surmer —~ 4 to 3/4 open) '

5. Watch the tachometer carefully. When rpm is excessive,
change the propeller control o high pitch in order to restrict
rpm . 5 o om“ag | o

6. Retrocting the Landing Gear

When the landing gear does not retract properly, work
the selection valve two or three times and 51multaneously pump
the hand pump, thus increasing the oil pressure.;

7. ZExtending the Landing Gear

When thé landing gear does not extehd properly, carry
out the above procedure, simultaneously rock the plane . to left

and right and extend the landinﬂ gear, Leavp selector valve
in down position. |

8. When the flaps are Towesi 30°, watch the Wa.rmng signal
carefully, If the warning signal is on, it indicates that tHe
landing gear or tail wheel has not extended properly, and
cormunication with the ground is necessary. i

B, During Flight

1. 0il Temperature (inlet and outlet) ‘
a. -Debternine whether or not the difference between -
0il temperature at inlet, and outlet is 20° C. The 011 tenperature
at inlet is the standard.

b, When there is no differencc between the inlet and
outlet temperature, close the oil shutter. Manifold preSsure
and rpo will fall, Continue.flight in %his manhner for one or .
two minutes, then reopén the shutter to ore—fburth open..j .

2. Cylinder Terperature

Switeh on 1 and 2 (iN. Cylinder tejperature gaugos show—
ing front and rear row) Tor flight, set at row 1ndlcauing hlgner
temperature, n e

3., Exhaust Terperature

Exhaust terperature should be 750o C oxr ﬁn&er,.and
the needle nust not oscillate. It is advisable to use this
naximun temperature during cruising periods.

4. Propeller Control

During flight it is necessary to Dbear in mind the
relation of the propeller control to manifold pressure and

Tpo.

a. Set the pitch lover and sdvence the thredtls, If
rpn increases, the governor high pitch circuit is not functioning.
Throw the propelier control switeh to high pitch posltlon, and
when the desired rpm is attoined, shift to constant speed. At

g
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this point blade rotation will occur. The speed will De constant
and the piteh angle will balance the manifold pressure.

b. Set the pitech lever and retard the throttle. if
rpr decreases, the governor low pitch circuit is not functioning.
Move the propeller control switch to low pitch. When the desired
rpa is attained, shift to constant speed. At this point, the
piteh angle is at a low position whibh conforms to the menifold
pressure, and is constant.

c. In case of accidents such nos mentioned in the preced-—
ing two paragraphs, should the circuit break occur between the
relay and the propeller, the propeller control ceases to operate
altogether.

d. When a break occurs in the high pitch circuit, but
the low pitch circuit remains intact, tthe pitch angle decreases
with the rmanifold pressure. It is impossible to return to high
pitch even though operating the high pitch of the propekler
control. Should the break occur in the low pitch circuit, the
opposite condition resulis.

C. Special. Maneuvers
1. Diving .

It is necessary not to exceed 2900 rpn. Approved
nomentary high speed is 3200 rpm.

2. Shorp Turns and Loops
If the magnitude of accelerations egceods‘3.g,
increaso the fuel pressure to 0.35-0.4 kglen™j if below 3 &,
satisfactory operation is possible when fuel pressurc is re-—
duced to 0.25 kgfen®.
3.. Continuous Clinmb
0il pressure should_be over 5 kg/cnz. The oil teuporature
at inlet should be below 85 C. Methanol pressurc should be

0.9 to 1.0 kg/cu . Exhoust temperature should be constant and
below 750° C. ;

4, Eieh Altitude Flight

The oil pressure should be above 5 kg/cmz.
IV. [ CLRCUMSTANCES WHEN_/ ELIGET SEOULD BE CalNCELLED

1. When voltage qéés notjeideed 20 volts.

2. ihen governor and high and low pitch cireuits are not
functioning properly. ]

3+ When methanol pressure does not rise.

4. When there is no difference between oil inlet and
omtlet temperatures,
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JCIRCUMSTLNCES WHEN/
V. THE OIL FILTER MUST BE CHECKED

1. When engine rpm is excesslve.
2. When cylinder temperature reaches 200? C and beyond.

3. When there is rapid fluctuation (especially when -
the 0il temperature and cylinder temperature rise and fluctuate).

4. When the oil pressure drops and the oil inlet temperature
exceeds 85° C. i

V1. ORITICAL DAMAGE TO ENGINE
Excessive rpm, and irregular combustion, known as
detonation, must be amrefully guarded against in twin row
radial engines,
4i. Detonation
1., Detonation is irrcgular combustion with 1ocal!and
intense burning speed. It results from using too lean a fuel

nixture and/or too low en octane value.

2. Because of the carburetors, impellers and manifolds
in present-day use, gasoline diffusion is poor.

3. Frcquency of detonation tcuds to increase with the
number of cylinders. JAlthough the basic reason is uneven
(distridbution of fuel in the cylinders, this tendency is
increased considerably by improper handling add maintcnance.

L. Detonation is frequontly caused by overtightening
the nethanol injection pump lever, or by improper adjustment
of the mixture control.

5« The following are symptoms of detonation.

a. Bpm and oxhaust temperature [sic/ drop off.

b. he manifold gauge fluctuates and engine vibration
occurs. ‘

c. OCylinder temperature risos.

d. When vibration occurs at high manifold pressurc,
it is possible that detonation is occurring.

6. Dctonation invariably brings intcrnal cnginc damage:
2. 3Burning of pistons
b. Burning of the pistons produces piston séizurq
c. The waste metal resulting from piston seizure brings
a drop in oil pressurc. This in turn causes general damage to

the intcrnal parts of the eagine,

B. Excessive Revolutions Per Minute

1. An electrically-controlled constant spced propeller
does not require ruch attention when its operation and adjustments
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