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A. PURPOSE ™ s f
To forward Pilot's Camrents on cockpit leysut and i ing characteristics

or the above aircr=ft.
5. FACTUAL DATA
1, introducticn

The Frank I is & single-place, single-engine, low wing, Jetapese
Army fighter with nydremlically retrzcted alighting gesr end & glase enclosed
siiding greenhouse type canopy. . All metal stressed skm construction is

used throughout, with the exception of the fabric covered movable control
surfa-es.

Power is supulied by a Bakajima EA-5 Homere Model 21, twin
row, radial, air-cooled, 13 cylinder engine developing 1970 brake horsepower
at sez level with 3,000 HEPM and ug,on He.

The propeller is a four bladed, constant speed, non-feathering,

smutomatic or manually opersted model, similar to the United States Curtiss
Electric Type.

A total of 11 1/2 hours was flown on the aircreft by Flight Test
pilots, to determine its handling characteristics and to obtain pilot's
comments,

The program was heampered by repeated failures of the exhaust
stacks due to poor material, welding and method of suspension.

In general the pilots agree that the maneuverability of the
Frank I is slightly inferior to that of the Zeke 52, while level flight
speeds are much higher with less vibration at comperable velocities.
Control forces are lighter than those of most American aircreft even
though elevator forces on the Frank I are heavier than those of the
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2. Veight and C. G. Information

nigxtsweremdevithatako-offgrouwightafmm '
vith C, G. position 84.6" aft of reference datum (reer of proupeller spinmr).

3. Rignht Characteristics

&. Cockpit leyout

Entrance to the cockpit ig from the left wing root walkwey
ie facilitated by presence of a retractable step and a push-in type
nand nold at the wing trailing edge and a rstrectable step just below the
cockpit opening. The location of the steps is well planned and mekes for
mach ezsier entry than comperzble American types.

The stemped metal pilot's seat is adjustable verticelly Yy
means of 2 handle on its left side. Adjustment in the lower position of
its travel is poor due to the failure of the lock pin tc engage and occasionally
causes annoying shifting of the seat with changes in "G" forces,

Present installation of American shoulder harness iz unsatis-
factory end affords no protection whatsoever, as no stress member over which
to pass the straps has been instelled in the event of crash landing., In
event of accident involving longitmnal deceleration, sheet metal back of
sezt would fail allowing pilot's hesd to stirike gunsight or instrument panel.

In general the layout of the cocltpit is good, using conven-
tional methods of control instalistion and operation procedure., Flep and
gear controls are on the left coctpit floor, ZElevator trim wheel and engine
control quadrant are on the left cockpit side, No flight adjustable aileron
or rudder trim is installed,

Instrument panel layout is good with logical placement of
flizht instruments in the upper center position and engine instruments in
the lower portion.

The suxiliary ele#tricsl panel and ignition boost control
containing circuit breakers is in the right forward part of the cockpit
below the instrument panel.

Internal and external fuel selector valves, fuel cooler and
primer controls are on the right cockpit floor.

Cowl and oil cooler flap controls are on the upper right
cockpit side with the radio equipment,




: Auxiliary hydremlic pusp is on the right rear cockpit sids
mmmialup-lockmluuhmthehﬁsidaofthecwkpitﬂm

The oﬂglml instruments function well a.nd eppear to be
reliable with the exceptions listed below:

1. The zyro torn indicator appears to be binding
inasmoch as 1/3 needle width right or left is the
meximom indication obtainable under any attitade
ar rate of turn.

2. The caging knob is missing or hes been amitted from
the artificial horizon makting it impossible to cage
the instrument for aercbatics or tb erect the gyro
after it has been upset. After upset, no gyro erection
tendency was apparent in five mimmtes of level flight.

3. The left liquidometer reads consistently lower than
the right, even thongh the fusl tanks theoretically
feed evenly.

4, Flight controls consist of a stick and a bar type

rudder., Control friction is nominal on the ground

with no binding or roughness present; however, inter-
ference is present between the automatic mixture control
and the stick when attempting to apply full left ailerom
when the mixture control is set for "normsl". The
rudder bar is adjustable fore and aft, btut still too
close to the seat for larger than normal American pilots.

5. Installation of Detrola is umsatisfactory as it blocks
view of the Demand Oxygen Panel, iz practically impossible
to tune and leaves insufficient shoulder and arm room for

operation of stick.

.. 'The canopy is barely lsrge encugh and has no provisions
for jettisoning.

b. ) Zaxting sad Ground Bendling

The Frank I handles rather poorly in
Brake action and the condition is agzravated by the inferior design of the ‘
rudder ber and toe breke assembly. Use of the brakes is mandatory for "s" - ing ‘
to obtain forward vision. At the same time of brakes must be limited as

use
ma¢h as possible to prevent overheating and subsequent locking, The tail
wheel lock with its slight swivel is a definite aid in cross-wini taxiing.




c. Deke-Orf snd Imitial Climb

The take-off characteristics of this aircraft are good, with
a comparstively short ground rum and megligible torque effect if rated power
is applied graduslly. If power is blasted on full right ruider and some
brsks is necessary to counteract the pull to the left., Other then this,
directional control is eagy to maintain, Three-point teke-offs may be
safely executed at 95 mph I[.A.S. with normal rated power or above., Initial
air accelerztion is normal with rate of climb becoming very good upon re-
traction of landing gear. At 150 mph I.A.S. an estimated four seconds is
required for gear retraction and causes very litile flight longitudinmal

trim change.
d. Climbs

It is spparent that the rate of climd of the Framk I
ie very good although mo performance climbs were attempted dme to flying
time restrictionms.

e. Handling and Control at Various Speeds

In general the handling and control chesracteristics of the
aircraft are definitely superior to comparable American fighters, especially
in the low-speed range; however, rate of roll ani radius of turn are slightly
inferior to those of the Zeke 52. Control fesl 1s goed, rudder and aileron
forces are light, well correlated and produce quick positive changes of
attitude, Elevator forces, although heavier than those for the rudder and
aileron, ere not objectionable and progress with "G" forces with no apparent
lightening. BNo flat spots or control reversal tendencies were noticed
over an I.A.S. range of from 74 to 350 mph I.A.S. The rudder control ie
extremely sensitive to 300 mph I.A.S5. slightly less sensitive above this
speed with little change in directional trim from 150 to 350 mph I.A.S,

f. Iric and Stability

Flight adjustable trim is provided for the elevators only,
The trim control works easily but excessive play in the cockpit end of the
device mekes initial pre-setting of the tab difficult. Very little trim
change is necessary throughout the level flight speed range of the aircraft.
Only slight longitudinal trim changes occur with operation of the gear and
flaps, Aileron and rudder trim appear to be unnecsssary after initial
rigging adjustments are accomplished., As flown, ths Frank I bad too much
right rudder trim and attendant right wing heaviness vhich hardicapped
evaluation of stall and handling characteristics.

From pilot obeszvations alone the stability of the aircraft
8 to be very satisfactory. Yew tests indicate some lateral oscillations,
although not of a sericus nature.

(Rudder trim would improve Frank as a gun platform).
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e Stalls ani Stall Warning

The stalling cheracteristice of the Frank [ are normal
and stall warning occurs socn enough o prevent stell if recovery procedure
is instituted at the time of the warning.

The following resultis were obtained from stalls with the
sonfiguraetiions as shown:

Fower Off - Wheels ani flaps up, cowl flaps and canopy
ciosed, 2,0007 PR, 220C ﬁ throttle closed straight .stell,

3tall warning consisting of shudder and elevator maffet
occurred at 108 zph I.A.S5, - actual stall at(102 zmh.
Stall is clean amd aircraft is stmble with hesligidle
tendency te drop off on a wing, Aileron znd radder sre
effective well below stall speed.

Power Off - ¥heels ani fiaps down,“cowl flaps and 2anopy
ciosed, oil cooler smutters opem, §,500' PA, 2200 RPM,
throttle closed, straight stall,

Stell warning, occasionally accaumpanied by severe canopy
tuffet, occurs =t 92 mph I.4.S. Actusl stall a2t 90 mph
I.4.5. BRose drops straight throush with no unstable
tendencies,

Power On - Wheels and Flaps down, coul flaps and canopy
closed, &,000F PA, 2200 %, 20 M¥ Hg. Aircraft does not |
stall in this configuration. Rudder does not stall but |
beccmes inadequate below 31 mph I.A.S. At this speed heaiing

may be maintained by use of full right rudder and right

eileron. Aileron becomes inadequate for maintaining altitude

below 74mph I.A.S. Aircraft yaws left and rolls left below
74'mph-1.4.5, Oontrol may be regained by increasing sirspeed

and decreasing power slightly. With H.P. decreased to

20 mm hg the aircreft will stall, The warning occurs at

8l mph and the actual stall accompanied by dropping of the

left wing at 79 mph I.A.S5.

Turning Stalls - Power on, Wheels and Flaps up, cowl flaps
and canopy closed 8,0007 PX 2200 0N 20 m hg. ©0° bank,

3 "' estimated. Left and right tums, elevator buffet
below 160 mph I.A.S. becoming more severe as I.A.S. is
decreased., Turn discontinued at 130 mph due to severe
elevator buffet and out of trim adjustment of the rudder
t=b.




bh. Mepsuversbility and Aercbatics

The aircraft was found to be guite mmneuverable with
of roll and radius of turn slightly inferior to the Zake 52.
ing of aircraft in loops and slow rolls is very good althoogh well
ted maneuvers are difficult due to the lack of flight ad justable
r and aileron trim,

{H

2 gos in Trim when 3 landi ng Gear ete

Hormel changes are apperent, ie, nose down when lowering
gear and flaps, nose up when retracting. Right rudder required in
on clizb, left ruider in dive. Considerable travel in control position is
required for variocus configurstions with little chenge in control pressure.

k. BHoise end Vibration

The noise level is mnormel for propeller driven types with
raiial encines without exhemat collsctor rings. The vibration level is
definitely lower than that of the Zexe 52 especizlly at high speed and
is nearly compersble to American types. Flight check disclosed high
frequency vibration of engine transmitted to aircraft from 2,000 to
3,000 HFM and the level is nerrly constent over this range.

1. Comfort

The cockpit is comfortable on the ground juring warm weather
operation only if the canopy-is fully open. Cockpit heat level and
ventilation volume is good for warm weather operation at lov and medium
2ltitudes. Cold weather operation is expected to be very uncomfortable
dus to the lack of cockpit heat,

The seat ig comfortable enough for flights of the duration
for which the aircraft wes designed. Design of the seat and lack of
rudder pedal adjustment would canse discomfort during extended operations.

m. . Vision

Combat vision is excellent fo
except, where blocked by the nose forward and the wings and
below. This arrangement necessitates "S" - ing on the ground, gentle
turns while climbing and formation flying in a slightly stacked down
position with cross coverage for the blind spots below.

n. Approach and lending

The aircraft handles very well on approach and landing.
¥o undesirable air charscteristics or ground 1 tendencies were
dieclosed. After extension of the gear below 160 mph and full flaps at
130 mph - the 3 point landing can be satisfactorily exscuted (with
elevator trim tab set for Of stick force) using 120 mph over the fence amd
lmmtdfmm_'.iouﬁuudmngamh. The ground roll is
short and 3 point forward vision is poor. . et e

|
i
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4, General Runctioning

Power Flant and Associzted

The operaticn of the power plant was setisfactory through~
Homore

out the series of flights. No lack of confidence in the BA-LS
engine was expressed Uy the pilots,

a, nt

The externally enmergized irertis starter zp.ears %o be
of insafiicient torque rating to insure consistent starts even in warm
wezther, Normal procedure in starting wes to operate the 110 V Jack
and Heintz externsl emergizer at 150 V. which caused severe overheating
of field coils.

The operation of the electrically controlled propeller wes
good. Engine speed was held sztisfzctorily except in the ‘gpplication of
power =fter a prolonged dive in which case the proclier would overspeed
paaly unless great care was taken,

all flight and eagine controls are smooth in operation
witl: positive response and mo birding or roughpess throughout the
perzissable range.

The encine control quadrant friction locks cannot be mede
to moli the compoment controls in fixed position, As a result the
progeller control tends to vibrazte to low EPM, the automatic mixture
control to cruising position =nd the superchroroer control to high position.

b. Hydraulic, Pneumatic and Electrical Systems

Some difficulty was experienced with the hydramlically
operated landing gear. ‘One occasion the gear retrzcted only part way
and on another the gear retracted but the up locks would not engage.
On both occasions an additional cycle of operation appeared to clear up the
trouble. The suxiliary hand pump is connected to the reserve portion
of the main hydranlic tank and works well, Its capacity is such that
approxinetely i1UC ctrokes of the pump are required to retract or extend
the flaps. Auxiliary operation of the landing gear was not checked.

The electrical systan functioned well with the exception
of ‘one "instance of generator failure before take-off.

c. Emergengy Systems

Ro emergency canopy jettisoning or fire fighting appsratus
is included in the originsl installation of the Frank I. In cases of
complete hydraulic fluid failure the gear may be unlocked marually amd
allowed to fall into place aided by yawing of the aireraft until the
indiestor lights show the down locks have engaged.

numabgn RESFRHETED.
NAE I e
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5. Performance
None obtained.
C. CORCLUSIONS
It is believed that the Frank I is a fighter aircraft with excellent
maneuverability and handling qualities and good rete of climb for its
type aircraft. The light power loading and control forces are aimirable,

althougn its lack of pilot protection and short ranse leave much to be
desired in the light of present fighter standards,

D.  EEOQGGNDATIGNS

1. No recommendations are submitted on the Frank I,

2. Before the testing of additional Japanese aireraft,
the following suggestions sre advanced:

a, That shoulder harness which would actually
be of value in a crssh_lsnding, be installed
in contrast to the useless arrangement on Frank

I ~ No. 3.

t. That an effort be made to obtain a more efficient
energizer unit, possidly one of higher rating
which would directly engmge the dog projecting
from the propeller spinner.
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