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KITSUBISKI MU-Z LIRPLANES; Aveilability of Special Certification Review
AGERCY: Federal_Aviation Administration (FAk), DOT.

ACTION: Lotice of Availability of Documentation.

SUIMARY: The Director of the FAA, Centra; Region, has conducted é review of
the issues involved in the Mitsubishi MU-2 Special CertificatioﬁhRéyiew.“iﬁé
has also reviewed and discussed with his staff a document entitled "Mitsubishi
HU-2 SpecialfCertification Review, Final Report". Based on tgis review, the
Director approves issuance of the‘Métsubishi MU~2 Specia} Certificéfion
Review. A copy of this document is on file in the FAA Rulés Docket and is
available for examination and copying at the Rules Docket, and also may be
obtained frqm the 0ffice of the Regional Counsel, FAA; Central Region, 601
East 12th Street, Kansas City, Missouri 64106.

Iscued in Kansas City, Missouri, on September 7, 1984.
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Ba¥ry D.]Cldfents Atin ot ACE~107:Malir

Manager, Aircraft Certification Division

tenneth E. Geier
Regional Counsel, ACE-7
‘Murray E. Smith
Director, ACE-]

On Septunber 14, 1983, a Special Certification Review (SCR) Team was [orwed
Lo review the Mitsubishi MU-2 aireraft desipgn in accordance with Hand bouk
8110.4. The review concezntrated primarily on areas of concerns that were
noted in National Transporation Safety Board (NTSB) Recommendation A-83-56.
The result of the certification review were five recommendations which
varied from developing new FAR 23 regulations to additional study of the
MU-2 ice protection system, airspeed indicating system, electrical systan,
and air conditioning system. As result of the additional studies, four
Airworthiness Directives (ADs) are presently being processed in the Aircraft
Certification Division for release in September, 1984.

Nowithstanding the completion of the AD action, this completes the Aircraft
Certification Division SCR effort. Please add this final report to your
files and take the appropriate action to provide availability of the
documentation.

Concurrepcy: i } ) -
/ A“M/nmﬁ 4/// LotsoctS %L
r M Y/ \Y

Barry DT'Cle?éﬂEs, Hanager ay E. Snith
Aircraft Cerfification Divsion, rec A
ACE-100
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MITSUBISHI MU~2
SUMMARY

In response to the National Transportation Safety Board's Safety
Recommendation A-83-56, the Federal Aviation Administration Small Airplane
Certification Directorate, ACE-100, conducted a limited Special
Certification Review (SCR) of the Mitsubishi Model MU-2B airplané. The
objective of the SCR was to review selected portions of the MU-2B design and
the type certification programs that resulted in the issuance of Type
Certificates A2PC and AlOSW. The portions of the design selected for review
were those recommended by the National Transportation Saféty Board (NTSB) as
supported by the overall accident/incident history and the service
difficulty records. The review sought to establish whether or mnot the
design was in compliance with the certificating regulations and if the

service history revealed any unsafe features attributable to design.

This consolidated report of the SCR consists of a report from the SCR Team
dated March 28, 1984, a follow-on report from the Aircraft Certification
Division, ASW-100 dated May 31, 1984, and a reply from the Japan Civil

Aviation Bureau (JCAB) dated July 24, 1984.

The FAA has concluded that all models of the MU-2B comply with the
certificating regulations on which Type Certificates A2PC and AlQSW were
issued. Service history reports indicate a potential for two design

changes: 1) to replace the current pitot heater with a higher wattage unit,



and 2J to replace the tric tab push rod clevis assembly. The pitot

heater change will be included in a proposed Notice of Proposed Rulemaking
{%PR%) and the trim tab push rod clevis assembly replacement is proposed in
the revision of existing Airworthiness Directives {(ADs) 77-04-07 and
77-13-19. Both of these proposed design changes are presently being
considered by the Airworthiness Directive Review Board of the FAA Central
Region and final mandatory action is expected to be completed prior to
December 3, 1984. One Airworthiness Directive, AD 84-12-04, has been issuec

requiring safetying of the engine inlet bleed air line coupling nuts.

In addition to the proposed design changes, Mitsubishi has voluntarily
proposed several changes to the airplane flight manuals, service bulletins,
and maintenance manuals that should improve the operation and maintenance o!

all MU-2Bs.

The FAA Small Airplane Certification Directorate has proposed several
regulatory changes as result of the SCR effort. Seven FAR 23 rules and one
FAR 9] rule changes have been recommended and have been sent to the

Regulations and Policy Office for their review.

In addition, General Aviation Alert (AC No. 43-16) has been submitted for
operators to inspect their aircraft relative to certain models where field

modifications may have rendered the alternate static selector inaccessible.
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CIVIL AVIATION BUREAU
MINISTRY OF TRANSPORT

2-3-2. Rasumigasexi. Chivoda-ke.

TORYQO. JAPAN

FU-KE—~iT1

Mr, Barry D. Clements

Manager, Aircraft Certification Division
Central Region, Federal Aviation Administration
601E, 12th Street, Kansas City

Missouri 64106, U. S. A,

Dear Mr. Clements,

This is in reply to your letter dated June 21, 1984 concerning the FAA
Special Certification Review of the Mitsubishi MU-2 with U.S. Type Certificate
A10SW under FAR 21.21 and U.S, Type Certificate A2PC under FAR 21.29,

Since A2PC is the FAA Type Certificate issued based on Japanese type
certification whereas A10SW is U.S. domestic Type Certificate, we have been
concerned with the FAA Special Certification Review prampted by the NTSB
recammendation. We reviewed the FAA SCR Team Report and also the FAA
Southwest Region's response to it, and understood it was confirmed in these
reports that the Mitsubishi MU-2 is in campliance with the applicable air-
worthiness regulations, CAR Part 3 including the special conditions, which is
equivalent to the applicable Japanese airworthiness regulations at that time,

As to the FAA Southwest Region's conclusions which are responding to the
SCR Team's reccammendations, the actions proposed therein, which are based on
the operational experiences in the United States, are considered to be those
resulting in enhancement of the overall safety level of the MU-2, although we
consider that most of them are applicable not only to the MU-2 but also to
other small airplanes certified those days. The following are our camments on
the eight items, which are requested in your letter.

1. S-1 Recamendation Amend Airworthiness Directives 77-04-07 and 77-13-19
for all MU-2's to require compliance with the current
coptional provisions defined in paragraph (d) of AD
T7-01-07 50 as to reduce the potential for human error
when using the current repetitive inspection amxd
lubrication procedures,

105 -4~




humn error in Japan, However, since it is much
ter that the old~-ivpe elevator trim tab brackst

be replaced with the new-type in order toc prevent
possible faulty maintenance, we are planning to revise
our airworthiness directive, TCD-1001B-1-82.

2. §-3 Recommendation  On all Model MU-2 airplanes, review the heating
No.2 function of the pitot probes and static ports and
—_— determine if the level of heat is adequate for the
required ice protection function,

Cament There is no adverse service history regarding the
icing of the static ports. As to the pitot probes,
although there has been no report of erroneous air-
speed indication due to the pitot icing in Japan, the
possibility of moisture collection and freezing in the
pitot with lower heating capacity cannot be totally
denied from some reports of erroneous speed indications
experienced in the United States, Since the number of
MU-2s operated in Japan is far less than that in the
United States and so is the service experience, we will
take an appropriate action after reviewing conments
forwarded to your NPRM and related engineering data,

3. S+ Recomendation  For all Model MU-2B's, review the present landing gear
position versus throttle position warning system design

No. 1 and determine if an additional throttle position is re-
quired in order to provide a more positive warning
when the landing gear is not extended and throttles
are not fully closed during landing operations,

Camrent The design of lamding gear is considered to be in

canpliance with the applicable airworthiness regulations.
The manufacturer is planning to issue a Service
Recamendation which will introduce a modification to

- activate landing gear warning at some advanced throttle
position in order to enhance the safety level of the
aircraft,

4. §-3 Pecamendation On all Model MU-2 airplapes, review the pitot pressure
and static pressure system designs to determine if

the designs are vulnerable to moisture accumulation
and entraprent which may cause system pressure blockage
particularly when the moisture freezes,
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5, &5 Recammenxxiation

No.3

Conment

6. S-7 Recoamemdation

No.3

Cament

7. S-8 Recamendation

- Comment

There has been no report of erroneocus airspeed indication
in Japan. Bowever, since draining the pitot/static
system after flving through rain is considered o be
necessary, the manufacturer will voluntarily revise

the flight mamual and the mzintenance manual to amplify
the importance of draining.

Revise {light manuals to call attention to pitot/static
system draining requirements in the maintenance manual.
Review the flight manual procedures to prescribe the
use of pitot heat in flight when visible moisture is
present,

Since pitot/static system draining is required at
specified intervals in the document, "Aircraft Inspection
and Maintenance Requirements", for A2PC aircraft, amd
the operational procedure for pitot heat is prescribed
in the flight manual, the minimum information necessary
to ensure the safety of flight is provided to operators,
The manufacturer will voluntarily revise the flight
manuals to call pilots' attention to the use of pitot
heat during flight in visible moisture and to draining
the pitot/static system after flying in rain and washing
aircraft,

In all Model MU-2's, review all DC electrical power
distribution system circuit breakers for proper marking
and function grouping. .
This problem is considered to be caused by the configura-
tion changes approved under FAA Supplemental Type
Certificates. The breakers of the A2PC type certification
configurations are properly marked and grouped.

Location of the shutoff valve control in the cockpit
would enhance the probability of having axygen when
needed in an energency.

There are other airplanes certified in the configuration
where the oxvgen supply valve is not accessible to the
pilot in flight. This configuration is in corpliance
with the applicable airworthiness regulations, and there
is no adverse service history with respect to the valve
location. The manufacturer is voluntarily planning

to revise the flight manuals in order to prevent
operational human errors,




E.

m.

Airplane Flicht
Manuzls
Changes
Recormendations

Coment

The verious flight manual revisions, or additions
are recomended to enhance understanding andé nore
consistent application of existing flight manual
data,

The manufacturer is planning to incorporate the
revisions and additions into the AZPC flight manu
as well as the A10SW flight manuals by the end of
1085, It is considered that this item will be
closed by these flight manual changes,

We are grateful to you for giving us an opportunity to express our
position on this important review, and hope that the above comments will b
of some assistance to you,

Sincerely yours,

v~

Susumu Kato
Director, Airworthiness Divisic
Bureau of Civil Aviation

Mr. Charles 1, Blamer

Manager

Western Aircraft Certification Office, ANM-170W
Federal Aviation Administration

P. 0. Box 92007, Worldway Postal Center
Hawthorne, California 90008-2007

U. S. A,
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The Sourhwest Region Aircraft Certification Office has reviewed the
findings, conclusions, and recommendations of the sub ject report.
The attached findings are the result of ASW-150 action on those
recommendations. These findings address the systems and propulsion
team's recommendations with respect to certification requirements
only and do not address recommended regulatory changes. We also
have addressed the adequacy of the turn and bank installation and
the recommended flight manual changes.

After reviewing the MU-2 SCR team recommendations, we find nmo non-
compliances. However, as a result of our review of service history
reports, we propose to your office a revision to Airvorthiness
Directive (AD) 77-04-07 as recommended by the MU~2 SCR team and a
notice of proposed rulemaking to adopt an AD requiring installation
of improved pitot heads on the MU-2.

Attachment

e




The foliowing flight canual revisions, or additions, were recocended o
enhance uadzrsianding ané more consisieni application of existing fiight
zanual data:

(a) a=plified emergency procedures for ITim alleron rmalfunctions.

(b) Insure there is comsistency in all manuals for the requirement to
perform an NTS check prior to the first f£light of each day.

(c) Revise emergency smoke evacuation procedures to delete openiag the
emergency exit inflight and to add opening of the outflow valve and use of
ram air.

(d) Revise the flight manuals to assure there is comsistency in procedures
for use of fuel anti-icing additive. '

(e) Revise the flight manual takeoff performance data to more accurately
reflect common pilot techniques. Add takeoff procedures to reflect
sequence and technique used to obtain takeoff performance data.

(f) Add emergency takeoff transition procedures to reflect performance and
process of transitioning from required flaps-down - takeoff to a flaps-up
best-rate-of-climb speed.

(g) Add procedures for use of the windshield deicer system for those
airplances using liquid (ethylene~-glycol) as a means of deicing the pilot's
windshield.

Discussion:

[ ]
After Mitsubishi review of all MU-2B airplane flight manuals, as requested
by the SCR team, the following revisions or additions (which include the
above recommended changes) to MU-2B flight or pilot operating manuals are
being considered for incorporation into their manuals:

(1) Amplified emergency procedures for trim aileron malfunctions.

(2) 1Insure there is consistency in all maouals for the requirement to
perform an NTS check prior to the first flight of each day.

(3) Revise emergency smoke evacuation procedures to delete opening the
emergency exit inflight and to add opening of the outflow valve aod use of
ram gir.

(4) Revise the flight manuals to assure there i consistency in procedures
for use of fuel anti-icing additive.

(5) Revise the flight manual takeoff performance data to more & uratelsy
reflect co=mon pilot techniques. Add takeoff procedures to reflest
sequence and technique used o obrain takeoff{ performance data.

c¢c
etl



sition procedures o reflect perforzance and
ecuired flaps-down - takeoff toc a flaps-up

(7) Add procedures §
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ethvlene-givcol) as a means of deicing the pi

o O
~~~

{B) Editing of all MU-2 models' manuals in accordance with GAMA

Specification No. 1.

(a) Add "zero flap landing” procedure.

(10) lmprove and expand procedure‘for flight into known icing conditions.
(11) Add procedure for preflight check of oxygen bottle.

(12) Add requirement for pitot-static drain after certain flight conditions
airplane washing, etc.

(13) Revise and add to landing procedure the confirmation of beta light
illumination prior to use of reverse thrust,

(14) Add take-off and weight limitation chart to AFM's if not available.

(15) Ensure there is consistency in all manuals for the requirement to
perform an overspeed govérnor check prior to the first flight of each day.

Conclusion:

The MU-2 airplane manufacturers (MHI and MAI) have stated to the Aircraft
Certification Office that they intend to "incorporate the above revisions or
additions into the applicable manuals and that these changed/revisions
should be completed by the end of 1985.




Determining the location of the turn-and~bank indizator to assure that the
pilot's turn-and-bask is either air drivec or has at acceplabdle emergeacy
powar source.

Discussion

All MU-2E models were reviewed with respect to whether the pilol's turn-and-
bank indicator is located properly on the left side of the cockpit, whether
each turn-and-bank instrument has an acceptable emergency power source, and
if loss of adequate power to the instrument is annunciated. t was
determined that even though some of the earlier MU-2B models have a single
electrical DC bus or use a common ejector for supplying instrument vacuum,
they still have two (2) independent sources of power, separate generators
for electrical power and separate engine bleed air supplies for instrument
vacuum power. The location of these instruments' instrument panel on the
MU-2B fleet is considered satisfactory. Adequate electrical power is
annunciated either by an internal flag in the instrument, by & turn-and-
bank power fail light (MU-2B-25 and on), or both, depending on the model of
airplane. The adequacy of vacuum power is indicated by the vacuum gage for
earlier models, and in addition by an INST VAC FAIL indication on the
‘annunciator panel for Models MU-2B-25 and on.

Conclusion
The turn-and-bank instruments on the MU-2B fleet comply with CAR 3.668 and

have no adverse service history. These installations are considered
airworthy.




g for all Mi-Is o
1 e e efined in
paragraph (d) of AD 7 -04-07 so as to reduce the potential for wear induced
error resulting in known imcidents o flutter anc/or separation of the

elevator tric tab.
Discussion

Sased on the SCR team recommendarion stated on page 51-9 of the report, ve
have conducted an iovestigation of the accident and incident dala
surrounding the elevator trim tab flutter and/or separation problems
encountered with the earlier, wear-sensitive clevis attachment design.

This investigation has uncovered at least 13 incidents of elevator trim tab
flutter and/or separation problems. The cause of this problec is the
original design of the clevis attachments (as exhibited by assembly part
numbers 010A-22119 or OXXA-22127). This design was vear deficlent and
results in flutter and/or separation because of excessive wear-related
tolerance reductions in the bushing/clevis attachmwent area. The AD issued
to correct this problem (AD 77-04~07 R1) provided the aircraft owners with
an option to either help the old wear-sensitive design and perform
mandatory, recurring 100-hour lubrication and 300-hour detail part
dimensional inspection in accordance with MAI service data or replace the
old assemblies with a redesigned assembly (035A-22128~1/-2) incorporating a
nonwesr sensitive clevis attachment design. Those owner/operators choosing
to maintain their old wear sensitive designs are still experiencing wear
related failures of the flutter/separation type.

Conclusion

Our investigation results dovetail with,those of the SCR team in this area;
and, accordingly, we have prepared an AD revision requiring all
owner/operators to adopt the new, superior clevis attachment assembly (P/N
035A-22188-1/-2) for the elevator trim tabs. This action is for all FAR
21.21 aircraft; however, we recommend similar action be taken on FAR 21.29
aircraft since a larger percentage of 21.29 units have the older
assemblies,
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On all Mpdel MU-I airplanes, veview, by a failure mode and efiect analwsis,
the adequacv of the single circuit to provide reliabie power to the systexms
powered by the overhead deice panel.
Diszussion
A. The overhead deice system, which is powered by a single circuit
breaker, is installed on FAR 21.29 MU-2 airplanes S/N 239 through 347
(excluding S/N 313, 321) for the short models and S/N 501 through 696
(excluding S/N 652, 661) for the long models. On these airplanes. this
bus, designated OVHD, powers the following loads:
1. LH/RH propeller deicer heaters. )
2. LH/RH engine intake anti-ice valves.
3. LH/RH pitot tube heaters.
4, Stall warning vane heater.
The following schematic diagram describes this specific installation:
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a. Elecztr:ical heat is not availabie for both pitot tubes, the
stzll warning sy¥stex=, DOIL engine anii-ice sysiecs and both propeller
deicing svstems.

b. I{ the above svstems are no! being operated, there will be no
eilezt orn the operation of the airpiane (e.g., mot in icing conditions) bu:
the faiiure will not be annunciated to the pilot.

¢. 1If the failure occurs during icing conditions while these
svstems are being operated, it can be detected by observing the absence of
current on the PROP DEICER current meter and the extinguished ENG HEAT
INTAKE lights on the overhead panel. Since these systems should be
monitored when entering icing conditions and during icing conditions, their
absence should alert the pllot to vacate the icing area as soon as
possible.

2, OVHD circuit breaker fails closed.

Power is always supplied to the deice overhead panel circuits. Manually
pulling the circuit breaker has no effect,

3. 1Individual switch/circuit breakers fail closed.
Power is always supplied to individual loads (LH/RH PROP DEICE, LH/RH PITOT
TUBE HEATER, etc.) but may be removed by opening OVHD circuit breaker.

Continual power can be detected for the PROP DEICER and LH/RH ENG INTAKE
ANTI-1CE VALVE but not for the remaining loads.
| 2

4, Individual switch/circuit breakers fail open.

Power cannot be supplied to the affected load. Absence of power can be
detected for the PROP DEICER and LH/RH ENG INTAKE HEAT circuits.

5. A short to ground occurs on the OVHD (35A) circuit breaker line.
a. OVHD (35A) circuit breaker opens.
b. Power is lost to all the above overhead panel DEICE Loads.

c. Power loss can be detected by loss of PROP DEICER current and
LH/RH ENG INTAKE HEAT lights.

§. 1Inéividual switch/ecircuit breaker opens.
a. Individual swit¢ch/eircuit breaker opens.

b. Power is lost to affected losd.

¢. Powver loss can be detected 1f short occurs on PROP DEICER or
LB/RH IKG INTAKEI ANTI-ICE circullzs only.
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Fecom—endation:

On all Model MU-2 airplanes, review the heating funciion of the pizot

14
tic ports and determine if the level o
¢

i
e protection function.

probes and 8la f hest is adequate for
i

B.
the required

Discussion:

As discussed in S-3 Recommendation No. &4, there is no adverse service
history regar:ing the icing of static ports. Therefore, we consider the
question adequacy for the static ports closed.

On the other hand, reports have been received regarding erroneous airspeed
indications during flight in icing conditions or during very cold
temperatures. Mitsubishi, upon receipt of these reports, initiated changes
to the pitot tube installation by way of Service Recommendation 053 dated
January 19, 1979, for FAR 21.29 airplanes and Service Recommendation
SR020/34-005 dated July 31, 1979, for FAR 21.2]1 airplanes. The two service
recommendations offer an improved pitot head that incorporate a higher
wattage heater as well as incorporating a mast heater. Mitsubishi
recommended compliance with the service recommendation for aircraft
operating in severe icing conditions.

Since the Service Recommendations have been issued, there have been no
reported incidents of pitot heads icing over. Hovever, the level of
compliance with the Service Recommendations cannot be determined.

Conclusion:

Subsequent investigation has revealed itwis possible for moisture to
collect and freeze within the pitot mast casting and not properly drain out

of the mast drain. Probe heater

nast
-—f=—For cast
cavi
M &£ mas
; mast heater dra
"L drain

X

PE $06 Pitot head PH 1100 Pitot head




Thic is zaused in par: by the horizonlal mounting of the pitol tude
asse=>lv. 1n addition, the lower heat (PE 506 L or %3 pitor tubes dec not
imcorporate a heater in the zas: as does the higher hea:l pizot tudbe (PR
1100 % or L). GSinze the higher heat pitol tube utilizes a =mast heater,
she zollected moisture does not have an opportuaity to freeze and obsiruc?
the pito® pressure.

we therefore will prepare and forward for issuance a nozice of proposed
rulemaking adopting an airworthiness directive requiring incorporation of
Service Recommendation SR 020/34-005 on all FAR 21.21 airplanes. We also
recommend that the Foreign Airplane Section of the Small Alrplane
Certification Directorate issue a similar NPRM for Service Recommendation
053 applicable to FAR 21.29 airplanes.

We will propose the NPRM to the Small Airplane Certification Directorate no
later than August 1, 1984,

-G




On all Model MU-2 airpilanes, review the effect on the airspeed and altitude
indicazing syste= resulting from loss of electrical power that provides

ice protection funcztior and determine if a visual warning to the pilot is
required.

There are no heated static ports on the FAR 21.29 MU-2 airplanes;
therefore, loss of electrical power to the static ports would not be a
factor.,

Loss of power to the static ports on the FAR 21.21 MU-2 airplanes would
probably have no effect on the altimeter VSI and airspeed instruments.
Static ports by design are located out of the airstream and as such de not
accumulate ice or have moisture impinge upon them.

In addition, the SCR team flew on February 9, 1984, flight SCR-20-30 in
moderate to heavy icing conditions for 45 minutes. The aircraft flown was
S/N 183 which had an unheated static port. No anomolies were reported
during flight test. :

Oo both FAR 21.29 and 21.21 MU-2 airplanes, heated pitot tubes are used.
Loss of electrical power that supplies the heating function and the effect
it has quite obviously depends on the meteoroligical conditions in which
the airplane is flying. Loss of electrical power during clear air flight
or visible moisture conditions above freezing should have no deleterious
effects on the airspeed indicating system.

On the other hand, loss of electrical pbwer to the pitot tubes duriag icing
conditions may cause the airspeed indicator to give erroneous readings.
There are two failure modes. The airspeed could slowly drop to zero,
caused by the nose of the pitot tube icing over, thus the trapped pitot
pressure bleeds off through the pitot head moisture drain hole. The secound
failure mode would be for the indicator to stick at a fixed airspeed. This
mode would be caused by the pitot head packing with ice so that the
moisture drain hole as well as the pitot inlet would be frozen. The
trapped pitot pressure would then cause the indicator to show the trapped
pressure as a fixed airspeed. '

Conclusions

SCR flights into icing conditions as well as service history for over 20
years has shown that the aircraft can be safely flown with unheated static

ports.

There are no requirements in the certification basis for the MU-2 that
would require a visual varoing in the event of & pitot heat failure,




Leowawer, there are indirect indizalioms o the pilot tha: powar is
e e ant circuiszs for the MU-2E, -10, =15, =20 by
o 1f anv of the engline anti-ize lights are
o/anti-ice panel then the pilot knows thers
vailable to the pitot heaters. The
nes incorporat

a )
1. Similarly, 1f a pilot notes thal power
H s, then power is availadble to the

On the FAR 21.21 airplanes, a separate heater current iocad meter was
incorporated that is selectable for LH pitot and static, RE pitot and
static, LH prop, RE prop, and stall vame 50 that current can be monitored
by the pilot.

These methods of monitoring heater current go bevond the scope of the
requirements of CAR 3.1956 and as such we find them adequate.

Finally, the reliability of the dual heated pitot tubes is based on the
reliability of the circuit protection device in the circuit. The generally
accepted reliability of a circuit breaker is one failure per 500,000 hours;
therefore, loss of the ice protection circuit of the pitot tube is classed
as an improbable event.




irplanes, review any static pressure adjustzent zade by the
ching a metal spacer to the external surlace of the airplane
ic port. Determine the adequacy of the static port ice

¢
cez to prevent ice buildup as a result ol the spacer.

The MU-2 airplanes utilizing the static port calibration ramp (metal
spacer) are all short bodied MU-2 AlOSW airplanes. MU-2B-25, S/N 313;
MU-2B-26, S/N 349; MU-2B-26A, S/N 321, 348, 350 through 394; and MU-2B-40
395 and up.

A photo and sketch of the calibration ramp is shown below:

Use of a static port calibration ramp to calibrate an aircraft static
system is not a new or novel idea. NA265-40, BS-125, and some Lear models,
to name a few, utilize static port calibration rawps.

We know of no service difficulty reports due to static port calibration
ramp installations or of ice accretions on the ramps. The MU-2 mounted
ramp is attached with a screw that is connected directly to the heated
port, and it is reasonable to believe that there is a level of thermal
conductivity between the static port and the calibration ramp. 1In
addition, the calibration razp is within the boundary layer of the
fuselage and, therefore, should be considered ice accretion free.
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The design of the landing gear on the MU-2 models complies with CAR 3.359
requirements for a landing gear position warning device in that it is set
to provide a warning "after the throttle is closed until the gear is down
and locked." We are aware of a number of couments from pilots, however,
who have indicated that they periodically make power-on-landings. For this
type of operation, the landing gear warning system will not be armed.

Conclusion:

Mitsubishi engineering groups (MAI and MHI) are reviewing the MU-2B landing
gear warning installation configuration in an attempt to arrive at a design
change that would prevent landing with the gear retracted at some advanced
throttle position., They have submitted a schedule showing completion of
their engineering design analysis by July of 1984, Service Bulletin
incorporation by August of 1984, and incorporation of flight manual changes
by September of 1984.




ar be scen on the photos below, all static systen plumding 1s located
he condizioned air (heated) side of the fuselage. In addition the
plumbing for the static system is running "uphill" from the static port to
tnhe instrument panel. At the instrument panel, the static lines are
routed, as necessary, with a moisture trap at the lowest point. The trap
has a capacity of approximately 6.6 cc.

Static por:t left side of aircralt
Note: Plumbing run uphill (MU-2-40) (right side same)




Static pressure line running uphill to instrument panel left side MU-2-40
(right same same)

Static and pito: sumps and drains
Right side MU-2-40
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Pitol line froz
piilot head

S Ve

P e S

Pitot/Static details of sumps and drains MU-2-40

Conclusions:

The static system plumbing routing make’s it very unlikely that moisture
could be trapped during flight in rain. 1In addition, if moisture were
trapped in the static lines, it is very unlikely that it would {reeze due
to the static lines located in the occupied (heated) spaces of the
tuselage.

Moisture could enter the pitot system while flyving in rain; however, there

are drain holes in the pitot mast to drain water. The pitot head is to be

turned on during flights in visible moisture to dry out the pitot tube, and
there are pitot moisture sumps at the lowest point in the pitot plumbing.

During MZOT Flight SCR-20-30 on February 9, 1984, the aircraf: was flown
through moisture and through a moderate to heavy 45-minute icing encounler.
Four-five inches of ice were accreted on unprotected surfaces. No
anomalies in the pitot/static systez were reportec¢. After the flight, the
systemw drains were opened and no moisture was detected. In addition,
Mitsubishi conducted a random field study to determine if colsture was
trapped in the pitor/static systez. Out of 37 airplanes checked, only
three vere found to have trapped moisture in the suzps with six drops being
the maximuz found.
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Sné 0ther ailernale sialic svsler thal mav De insiallel on the MU-2 was
U1i212 approved” imstallation.  The location of this alternate static
$0urIe $&l20t0T 18 on the 121 side panel zlose to the lefi-hand corner
the lower insiTumont pane.. See sketzhes of the iastaliation.

Field Approved Alternate Static Source Selector Location
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Z zlternate stalic souTze Selecior coulf possibly be
foliowing 21.2% MU-2s:
Mi-23 $/N 004 through 038
MU-28-10 S/N 101 through 120
Mi-28-15 S/% 114 and 1153
MU-28-20 S/N 121 through 233
MU-2B-3C S/N 501 through 547
Both alternate static svstem designs have been reviewed and are found to de
airworthv. However, during the SCR team review at least five airplanes
with the field approved alternate static system with field approved

interiors were found, after aircraft delivery, to have the alternate source
selector covered with wire bundles or interior materials.

CAR 3 states that "each itew of equipment which is essential to the safe
operation of the airplane shall perform adequately the functions for which
it is to be used, shall function properly when installed, and shall be
adequately labeled. . . "

Therefore, only equipment essential to the safe operation of an airplane
mist perform their intended functions. Equipment essential for safe
aoperation is interpreted as equxpment requxred by regulation. The
certification basis of the MU-2 does not require an alternate statlc source
selector; therefore, either the lack of the installation of an alternate
static source or the nonvisibility of an installed static source selector
is not considered a hazard.

Conclusion: The field approved and type design alternate static systems
have been reviewed and determined to meet airworthy standards. However,
information surfaced during the SCR investigation that points toward
improper installatious of interior or al least five a1rp1anes subsequent to
aircraft leaving the Mitsubishi factory.

Since this is a maintenance induced problem, on an FAR 21.29 airplane, ve
recommend that the Small Airplane Certification Dxrectorate work with the
appropriate Flight Standards Office to have the condition corrected.



Revise flight manuals to call aliention to pitot/static systec draining
requirements tha: are specifiied in the mainlenance rmanual. Review the
flight mancal procedures to prescribe the use of pilo! heat in flight vhen
visibie moisture 1is present.

Discussion

There are currently two maintenance documents covering all MU-2 airplanes
regarding the draining of pitot and static sysiem sumps.

The first document is the Mitsubishi Aircraft Inspection and Maintenance
Requirements Report MR 0179 for long body airplanes and MR 0178 for short
body airplanes. These reports specify a requirement to drain the pitot and
static system sumps at 100-hour intervals.

The second document is the Mitsubishi Maintenance Manual which specifies
that after washing the airplane or after flight in rain the pitot sumps
should be drained.

The flight manuals for the FAR 21.29 airplanes mention the anti-ice/deice
items to be turned on at the discretion of the pilo:. The flight manuals
for the FAR 21.21 airplanes mention a pre-flight and inflight operational
check prior to flight into known icing conditious.

Conclusion:’

The maintenance manual and maintenance documents are adequate with regard
to specifying when the pitot and static sumps should be drained. 1In
addition, the flight manual requirements for use of pitot heat is adequate.
There are no requirements for Mitsubishi to put in their flight manual that
pitot heat should be used during flight in visible moisture. There are
current production airplanes from other manufacturers which are of similar
design that also do not specify turning on pitot heat in visible moisture.
Mitsubishi is voluntarily planning to update the flight manuals to make
them more consistent with each other and to also reference the need for
informing maintenance persomnel after flights into rain. 1In addition,
Mitsubishi will review the maintenance information contained in the manual
for clarity and consistency.
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1. In ail Model MU-Q airplanes, review the location ané configuration of
the autopilot and electrical trim disconnect or zn.errupt funciion., For
ail conligurazions identified tc have the function or switch installed on
the inboard norn ol the conirol wheel, reevaluate the loca..ons and deter
mine 1f the switch location performs the disconnect or interrupt function
in accordance with the normally ac:epted time delays/recognition times
Proper identification of the disconnect or interrup: switches shall be
installed,

3. On all Model MU-2 airplanes, review the Airplane Flight Manuals to
determine 1if{ opening & circuit breaker is provided as a procedure for
disconnecting the autopilot and/or electrical trim in event of a svstem
malfunciion. Review the circuit breaker location and its accessibility
the purpose of disconnection.

-
(s
al

Discussion

1. Bendix A/P and electric trim - All models have A/P and electric quick
disconnects on the outboard control wheel horn. Mot all installations have
an electric trim quick disconnect switch installed. If not installed, the
procedure calls for "A/P Master SW OFF" and Electric Trim C/B Pull." In
all models, activation of the normal electric pitch trim button (up or down
switch) will disconnect the autopilot. TIR's are not clear about whether
appropriate time delays were observed during tests to account for the
various electric trim or autopilot switch types and locations.

Switch legends for Bendix:
"TRIM DISC" and "AP DISC" (each separate switches)

2. Sperry (SPZ 200) - Similar to the Bendix Installations except for
switch legends as follows:

"AP-TRIM DISC" or "RUD TRIM - AP DISC" depending on system installed. Both
A/P and Electric Trim Disconnect functions are through a single switch.

3. Collins (AP 106) - Similar to Bendix with same disconnect switches as
Sperry SPZ 200.

4. King (KFC-300) - Electric trim quick disconnect is similar to the
Bendix system ("TRIM DISC" switch on outboard control wheel horns).
However, when the "A/P DISC" quick disconnect switch was installed on the
outboard control wheel horn, the same as the approved Bendix System
Installation during FAA certification tests, MAI was told that this was not
accep:ablD and that one switch could not be identical in design to another
switch adjacent to it because of the identification confusion factor. They
vere directed by the FAA to either redesign the swiiches or they could
relocate the A/P Disc switch to the inboard control whee} hora, vhich they
ese':ﬂd to do (reference TIR for STC SA947CE and record of telecoa between

£-216 (Herron) and AFS-160 (Wilburn) dated Septezber 14, 1973).
Therefore, any requested design change would now require a retroactive
Testatesent ol FAA policy on this particular systec approval before Mal
would have to respond.




vd

7L it 1s signifigant to note that pravious TAA DO 1cs T

she proper installation and asproval of "guicw disgconnect tzhe

anl¥ been oTiented Lo eleciriz piich triz systezs {reference B11G.7J.

Thers is no stated polizy orn the location of A/P disconnect switches exzep:
as being currentliy proposed Ior AC I3.1329. Individual guidance appears tc
be oriented to the location of all gquick diszonnect switches on the
outboard control wheel horn. This poiicy im effect forces the applizani o
ccep: additional time delavs which may not be acceptable and defears the
reason for the quick discomnest swizch since multiple switches mos: likely

will be inszalied on the outboard horn. There is 8 need for guidance of

nest switches for integrated normal trim/autopilot

Conclusions:
Loncius ot~

1. Only one installation approval does not require location of the quick
disconnect switches on the outboard control wheel horn. The one exception
(KFC 300) was directed and approved specifically by the FAA.

2. The optional installations where a "TRIM DISC" switch was not part of
the trim/avtopilot installation (Bendix) was not identified as a hazard in
the TIR's reviewed. The system was evaluated under the alternate
"fail-safe" guijance of FAA Order 8110.7 and founc acceptable even though a
system disconnect switch for the electric trim system alone was not
provided. The use of the autopilot and radio master switches with
associated circuit breakers were considered as an acceptable means of
disconnect. Based on the TIR review, there does not appear to be adequate
justification to reevaluate the need for a "TRIM DISC" on the control wheel
switch.
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cirical power distribulion systez by
grouné fault protection in the
n busses was considered in accordance

4 review of the DC power distribution system has been completed with the
following resulis:

1. All MU-2 FAR 21.21 airplanes have a split bus and feeder fault
protection. Of the A2PC airplanes, the MU2B-30, S/N 502 through 547, and
the MU2B-35, S/N 586 and up, have a split bus and feeder current limiters
and all the MU2B-36 airplanes have a split bus and feeder fault protection.
The remainder of the A2PC airplanes have a single bus with no feeder fault
protection. At the time these earlier airplanes were certificated, the
single bus with no feeder fault protection concept, with the proper
attention given to routing of cables, isolation from flammable fluid, and
selection of quality insulation materials was a design accepted as
airworthy. The Cessna 414 and Piper PA-3l are typical examples of this
vintage airplane which have a single bus and no feeder fault protection.
The Beech King Air C90 has a split bus but also does not have feeder fault
protection. Copies of the schematics of these airplanes are attached.

To this date, the service history of the electrical systems on these
airplanes has shown them to be safe and reliable. Evidently, the finding
vas made when they were FAR 21.29 type gertificated that the method of
insulation and isolation design which was used when installing these
systems enabled them to come under the CAR 3.690 category where protective
devices need not be installed "where no hazard is presented by their
omission."

Conclusion
We see no reason, at this time, to challange the validity of that finding.
Photographs of the generalor, battery, and feeder cables installation

showing a part of the routing through the MU2B-40 and MU2B-60 airplanes are
attached.
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ELECTRICAL SYSTEM SCHEMATIC
King Air C80 Supplementa! Operations! Data




SECTION 7
DESCRIPTION AND OPERATION

~ PIPER AIRCRAFT CORPORATION
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ELECTRICAL SYSTEM SCHEMATIC
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Rear Bulkhead From Back Side

Rear Bulrhead From Sack Side
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Rear Bulkhead Power Relays
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T MU-2s5, review aii DU elecirical
arers for proper marxing and functi

-
-

Dis-cussion:

We have reviewed the MU-2 DC electrical svstec circuit breaker
installations for proper marking and function grouping. The attached MHI
Report No. MER-3206& describes the type certification configuration of sall
MU-2B models. 1In addition photographs of MU-2B-25, MU-2B-40, and MU-2B-60
circuit breaker and overhead panel installations are also attached {or your
reference. All appear to be properly marked and grouped excep: for the
OVHD PANEL circuit breaker, which is clearly shown in the MU-2B-25
photographs. This circuit breaker was relocated from its DEICE block
position to the LIGHTS section as a result of flight director STC Nos.
SA1627SW, SA1785SW, and SA17935% and is not clearly identifiable to the
pilot as controlling a DEICE function.

Conclusion:

We have recommended to MAl that they issue service information changing the
designation of this circuit breaker to clearly define its DEICE functionm
and that the flight manual supplements affected by this change be revised
to advise the pilot of the location of the circuit breaker. The airplane
models affected are the MU-2B-25, -26, =35, and -136.

MAI/MH1 has submitted an Airplane System Improvement Schedule which shows
the Overhead Panel circuit breaker Service Bulletin issued by July of 1984,
and Flight Manual Supplement revisions by August of 1984.

[
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1 MU-2"s, teview the DC electrical power load analysis and
i 1f the circuit proteczion for all distribuzion busses and
lary bus feeders is of the proper value to supply the required
rical voltage and current loads for the load ot the busses.

The electrical load analyses for the entire MU-2B fleet, with the exception
of the -10, -15, and ~20, which could not be made available as of this
date, have been reviewed to verify that the power busses and distribution
systems for these airplanes are adequate to safely supply the airplanes
electrical loads. The standard interconnect wire used on these airplanes
1s MIL-W-5086 Type 1I and the wiring on sub-panels and inside boxes is -
equivalent to MIL-W-16878 Type B. The wire size and circuit breaker
designs have been reviewed for all models to assure that the vire selected
safely supplies the intended loads. We have no adverse service history to
suspect its airworthiness.

Conclusion
The electrical power distribution system on the MU-2 fleet is considered

airvworthy and in compliance with the CAR 3.681, 3.690, and 3.692
regulations. No corrective action is planned in these areas.
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Lozation of the shutolf valve control in the cockpit would enhance the
Tobabiiily of having oxvgen when needed in an emerpency.
P b B4 3 3

An oxygen syvstem shutoff valve is located by the entrance door of the

airplane. The flight manual presently contains instructions for the pilot
to turn on oxygen and verify bottle contents prior to flight.

There are presently other airplanes certified where the oxygen supply valve
1s not accessible to the crew in flight. No inconsistency exists between
the MU-2 oxygen system design and other certified aircraft designs,

Conclusion:

The existing MU-2 design of the oxygen shutoff valve, which is inaccessible
to the pilot in flight, is in compliance with the applicable regulation,
and there is no adverse service history indicating that a change to the
design is warranted. Mitsubishi is voluntarily planning to change the
flight manuals in order to amplify to the pilot that the oxygen valve
should be turned on during preflight.
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On all Model MU-2 airplanes, review the installation and service hisiory of
the environmental air cycle machines and determine if the containmen: of
the high energy rotor is adequate tc prevent damage to the adjacent conirol
cables or other syslems critical to safety of flight.

Discussion:

In over 2 million flight hours accumulated on MU-2 airplanes, there have
been only four reported turbine burst failures on the air cvcle machine.
All four of the failures occurred on AiResearch cooling turbines.

The AiResearch cooling turbine is installed on 21.29 airplanes, Serial
Number &4 through 263 for the short body airplanes and Serial Number 501
through 570 for the long body airplanes.

Three of the four failures resulted in pieces of the turbine damaging the
aircraft skin, the fourth failure did no damage to the airplane. 1In all
failures, damage to the airplane occurred quite some distance and in a
direction opposite from components critical to safety of flight.
Cozponents critical to safety of flight are considered to be simultaneous
failures of the elevator cable and elevator trim cable. Since the cables
are well separated from each other and all previous failures have occurred
in the direction opposite from the cables, there is little likelihood of a
simultaneous failure due to uncontained rotor failure.

Direcfion of
Failures

AiResearch Cooliang Turbine Installazion
&
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Provulsicn Team Recommendation

resommengation:

All flight manuals should be reviewed and revised as necessary to require
the pilot to perform a pre-takeoff negative torque svstems {(NTS) check
prior te the first {light of each day.

covered in the Airplane Flight Manual Change Recommendations.
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From

To

ATTN:

A . NMemorandum

US Deperment
of Trensportshon

Fedeoral Aviction
Administrotion

ACTION: Mitsubishi MU-2 Special Certificztion pater MAR 29 34

Reply to
Barfy D Clém€ Atin. of: Arnold :ACE-106

Manager, Aircraft Certification Division, ACE-100

Don Watson
Manager, Aircraft Certification Division, ASW-100
ASW-150

Pursuant to the request of the National Transportation Safety Board on
August 24, 1983, the Small Airplane Certification Directorate has conducted
a limited Special Certification Review of the Mitsubishi Model MU-2B
airplane. The review considered all MU-2B models certificated under Type
Certificates A2PC and AlOSW.

Attached is the report of the SCR Team, prepared as required by FAA
Order 8110.4, and transmitted to you as the cognizant FAA Certificating
Office.

Please review the attached report, particularly the conclusions and
recommendations, and advise what actions will be taken to address each of

the issues.

Attachment



Subject

() | Memorandum

US Department
of Tronsportation
Federa! Aviation
Administraotion

ACTION: Mitsubishi My-2 Special Certification Date
Review (SCR) - Team Report MAR 2§ 102
P M Reply to
from. CTharles k. Arnold ! Ann of ACE-106:Arnold
Team Chairman, MU-2 SCR Team 8100-3; MU-2 SCR

To

Barry D. Clements
Manager, Aircraft Certification Division, ACE-100

This is in reply to your letter to me, dated September 14, 1983, which
established the need for a Special Certification Review (SCR) of the
Mitsubishi MU-2. You requested the preliminary team identify and outline
the specific design and compliance areas to be reviewed and the
organization of the full SCR team. The team organization and specific
design and compliance areas were established by my memorandum to you
dated September 26, 1983.

You also requested a report of the team's findings and specific recommended
actions at the conclusion of the overall review. Attached is the team's

report for your review and action as you deem appropriate.

Attachment

#
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SPECIAL CERTIFICATION REVIEW TEAM REPORT



Special Certification Review

of

Mitsubishi MU-2

| S s BT SeSady |
WER a8 302%

Date:

Backyround

On August 24, 1983, the National Transportation Safety Board (NTSB) issued
a Safety Recommendation, A~83-56, to the Federal Aviation Administration
(FAA). Safety Recommendation A-83-56 cited certain Mitsubishi MU-2
accidents, because, "The puzzling circumstances of several of the accidents
suggest that some of the causal circumstances may be design - related or
design - induced." The NTSB further stated that, "In view of the continued
involvement of the Mitsubishi MU-2 in fatal accidents involving engine
failure or malfunction and sudden unexplained loss of control, the National
Transportatin Safety Board recommends that the Federal Aviation

Administration:

Conduct a special/certification review of Mitsubishi MU-2 airplanes
relative to the engine, fuel system, autopilot, and flight control
systems; flight in known icing condition; engine inoperative
characteristics; and handling characteristics during IMC landing
approaches; and take the appropriate action to corrct any deficiencies

identified."

A copy of NTSB Safety Recommendation A-83-56 is enclosed as Appendix 1.




As a result of the NTSB recommendation, the FAA, consulted with the FAA

certificating office, ASW-100, and Mitsubishi Aireraft International, Inc.,

and cstablished a preliminary team to review the accident records of the

v

HU-2 to determine the appropriate response to NISB. The team was

established by ACE-100 letter dated September 14, 1983. The preliminary

team was requested to identify and outline the specific design and

compliance areas to be reviewed and the organization and composition of the

full team. The preliminary team reviewed all available accidents and

statistical data and in a letter dated September 26, 1983, identified the

following specific actions for the full SCR team:

1.

Ask NTSB to provide the FAA the complete accident files for all

accidents listed as "unknown cause."

Advise NTSB that the FAA wishes to be advised immediately of all
MU-2 accidents and that the FAA will assign a technical assistance

team to assist them in trying to determine the cause.

Advise NTSB that a Multiple Expert Opinion Team (MEOT) will be
formed to evaluate pilot workload and cockpit arrangement to
determine the need for the required crew, the need for pilot type
rating, or anv other pilot training or qualification processes.
This evaluation will include handling qualities, single engine

controllability, trimability, and pilot workload.

Advise NTSB that the FAA will conduct a design review of the fuel

system, the landing gear warning system, the autopilot/trim




II.

systex, and icing protection to determine if system

improvements are necessary.

The full 5CR Team actions began with a briefing on October 12, 1983, for
personnel from Mitsubishi Aircraft International, Inc. (MAI), Mitsubishi
deavy Industries, Ltd. (MHI), Japan Civii Aviation Bureau (JCAB), and FAA
personnel from the cognizant Aircraft Certification Office, ASW-150. Team
members were introduced and presented the team objectives and a proposed
schedule. Mitsubishi agreed to fully support the proposed schedule and the
team began with an orientation and overview of design details of the
various models on October 24, 1983. Two airplanes were used for flight
evaluations, an MU-2B-20(F) and an MU-2B-60 (Marquise). Both airplanes
were given an inspection by FAA MIDO Inspectors to ensure they were in
conformity with type design. Copies of the inspection records are enclosed
in Appendix 6. Flight testing began with familiarization flights on
October 27, 1983, and was completed on February 9, 1984. A total of 68.7
flight hours were flown during the SCR with 34.2 hours flown in the

MU-2B-60 model and 34.5 hours flown in the MU-2B-20 model.

Certification Process of MU-2 Aircraft

The FAA certification of the Mitsubishi Model MU-2B was originally
accomplished under the provisions of the Bilateral Airworthiness Agreement
between the United States and Japan dated February 1, 1963. 1In accordance
with Part 10 of the Civil Air Regulation (CAR), currently Section 21.29 of
the Federal Aviation Regulations (FAR), FAA Type Certificate A2PC was

issued for the MU-2B on November 4, 1965. The applicable regulations




III.

were cited‘as CAR Part 3 dated May 15, 1956, including Amendments 3-1
through 3-8, pius Special Conditions stated in FAA letter to JCAB dated May
14, 1965. The Special Conditions were later modified by FaA4 letters to
JCAS, dated January 25, 1968 and May 12, 1971. The airplanes were shipped
to the United States as completed airframe assemblies. Engines and other
accessories were then added and the airplane test flown and released.
Interior furnishings, additional avionics, and instruments were usually
added after the airplane was released by Mitsubishi's U.S. representative,
which was originally Mooney Aircraft Corporation. Mitsubishi Models MU-2B,
MU-2B~-10, -15, -20, -25, -26, -30, -35, and -36 were approved under the

import criteria of Part 10 of the CAR.

On September 12, 1973, Mitsubishi Aircraft International, Inc. (MAI)
submitted an application for type certification of the MU-2B under the
provisions of Part 21.21 of the FAR. The effect of this process was to
place control of the type design data with MAI at San Angelo, Texas, and
to place direct responsibility for specific approval of type design, and
changes thereto, with the FAA rather than through JCAB and bilateral
agreements. Exemption Number 1951 was granted on February 4, 1974, to
permit use of the same certificating regulations as were used for airplanes
manufactured under Type Certificate A2PC. On January 20, 1976, FAA
approval was granted for the MU-2B-25 and -35 models. Subsequent approval
was granted for the -26, -26A, -36, -36A, ~40, and -60 models as part of

Type Certificate AlQOSW.

Summarv of Accident History

The Special Certification Review Team began its activities by reviewing all




Iv.

available accident records maintained by FAA and STSB. The majority of
these data are only in summary form and consists of categorized data as
established by the accident/incident investigating agency. In the SCR
preliminary review, the SCK Team noted that six categories of accident

classifications composed the reported accidents/incidents. These were:

A. Inadvertent gear-up landings (15%).

B. Fuel mismanagement causing engine flameout (10%).
C. Pilot mishandling of some form (53%).

D. Engine malfunction (7%).

E. Accidents of unknown cause.

F. Miscellaneous.

The combined accident and incident data file contained 183 reports as of
September 12, 1983. Of the 183, 31 were discounted as being not related to
aircraft design or germane to the certification process, leaving 152 for
consideration by the team. Of the 152, the team selected 33 accidents
where more information than that contained in the NTSB summaries was
desired. The full reports were requested from the NTSB on September 27,
1983. The NTSB provided only 18 reports of the 33 requested, All

accident reports were reviewed subjectively in conjunction with NTSB Safety

Recommendation A-83-56 to establish the SCR Team tasks.

SCR Team Objectives

The preliminary SCR Team met at the FAA Regional Headquarters at Fort

Worth, Texas, on September 12 to 16, 1983. A preliminary review of the




VI.

MUG-2 type design, NISB accident summaries, FAA Accident/Incident Data
svstem (AIDS) and statistical analysis provided by FAA Kational Safety Data
Branch, AVE-120, was conducted. As a result of the preliminary team
review, the team objectives as stated in Section I above were recommended
to ACE-100 and approved. The preliminary SCR Team was augmented with
additional engineering specialists. The list of the full SCR Team 1s
included in Apendix 4. The team was further broken down into task

discipline teams of Systems, Propulsion, Multiple Expert Opinion Team

~ (MEOT), and Operations/Maintenance.

Each SCR Team objective was broken down into detailed requirements and
these were defined in a memorandum to each team leader. Copies of these

four memoranda are included in Appendix 5.

Findings

Each team leader was responsible for reviewing relevant accident data,
service difficulty reports, type design data, and conducting the
investigations and tests necessary to answer the questions presented in
their task assignment memorandum. The individual team reports are enclosed
in Appendices 7, 8, and 9. Consolidated conclusions and recommendataions

are presented in Sections VI and VII below.

Conclusions
zonclusions

A. Except for the items listed in "B" below, the status of which has not
yet been determined, the SCR Team concludes there is no evidence of
noncompliance with the certificating regulations established by the
respective Tvpe Certificates A2PC and AlOSW or that an identifiable

safety hazard exists.



The SCR Team concludes that althougﬁ there is no evidence of
noncompliance with certificating regulations or that an unsafe
condition exists, there is suificient evidence to warrant a more
detailed review, analysis and tests of certain systems. These systems

are:;

1. 1lce protection system.
2. Pitot and static system.
3. Electrical svstem.

4. Environmental system turbine.

Although full compliance with the certificating regulations and
airworthiness standards have been shown, the SCR Team concludes that
improvements in the following systems would possibly enhance the
overall safety record of the airplane:

1. Elevator trim tab maintenance procedures.

2. Landing gear warning horn actuation at a power setting greater than

the "throttle closed" position.

3. lLocating the oxygen "on-off" control in the cockpit and readily

accessible to the pilot.

4. Also conduct a review of all airplanes in service relative to:

(a) Accessibility of alternate static source, MU~0039.



(b) Location of the autopilot/trim disconnect button to ensure
it is on the outboard horn of the pilot's and copilot's
control wheel.

(c) The labeling and location of the circuit breaker for the
overhead deice/anti-ice panel.

(d) Location and power source of the pilot's turn-and-bank

indicator.

The SCR team concludes that a minimum crew of one pilot, as required by
the Airplane Flight Manual and as established under the provisions of

Section 3.749 of the CAR, is adequate to safely operate the airplane.

The SCR team concludes that a type rating specifically for the MU-2 is

not required.

The SCR team concludes that the existing flight manuals are adequate to
show compliance with the certificating regulations. Certain revisions
to the flight manual are requested where literal translations from
Japanese to English make quick comprehension difficult. In addition,
amplification of some normal and emergency procedures are requested to
ensure more consistent understanding and application of information

that is found in various other locations in the manual.

VII. Recommendations

A.

It is recommended that the Regulations and Policy Office, ACE-110,

review the detailed findings, conclusions, and recommendations of




Appendices 7, 8, and 9 to determine the need for regulatory review

and updating of existing regulations.

It is recommended that the Aircraft Certification Office, ASW-150,
review the findings, conclusions, and recommendations and establish a
review process with a schedule for responding to each item. The
following items should be reviewed and acted on as quickly as

possible:

l. Recommendations of Systems, Item S3.
2. Recommendations of Systems, ltem §5.
3. Recommendations of Systems, Item S7.

4. Recommendations of Systems, Item SO,

The following items should be reviewed and considered for the purpose

of improving the overall safety record of the MU-2:

1. Elevator trim tab: amend Airwo;thiness Directives 77-04-07 and
77-13-19 for all MU-2s to require compliance with the current
optional provisions defined in Paragraph (d) of AD 77-04-07 so as
to reduce the potential for human error when using the current

repetitive inspection and lubrication procedures.

2. Revise rigging procedures for the gear warning horn to provide an

earlier warning more likely to cover all probable landing

configurations.




Relocate the oxvgen "on-off" control in the cockpit within easy

reach of the pilot.

Conduct a review of all airplanes in service relative to:

(a)

(b)

(c)

(d)

Accessibility of the alternate static source for the MU-0039

system,

Location of the autopilot/trim disconnect switch to ensure it
is located on the outboard horn of the pilot's and copilot's

control wheel.

Determining the adequacy of the location and labeling of the

circuit breaker for the overhead deice/anti-ice panel.

Determining the location of the turn~and-bank indicator to
assure that the pilot's turn-and-bank is either air driven or

has an acceptable emergency power source.

The following flight manual revisions, or additions, are

recommended to enhance understanding and more consistent

application of existing flight manual data:

{a)

(b)

Amplified emergency procedures for trim aileron malfunctions.
p gency p

Ensure there is consistency in all manuals for the requirement

to perform an NTS check prior to the first flight of each

day.

-10-




{c)

(d)

(e)

(g)

Revise emergency smoke evacuation procedures to delete
opening the emergency exit in flight and to add opening of the

outflow valve and use of ram air.

Revise the flight manuals to assure there is consistency in

procedures for use of fuel anti-icing additive.

Revise the flight manual takeoff performance data to more
accurately reflect common pilot techniques. Add takeoff
procedureé to reflect sequence and technique used to obtain

takeoff performance data.

Add emergency takeoff transition procedures to reflect
performance and process of transitioning from required

flaps~down takeoff to a flaps-up best-rate-of-climb speed.

Add procedures for use of the windshield deicer system for
those airplanes using liquid (ethylene-glycol) as a means of

deicing the pilot's windshield.

/W/W

Charles E. Arnold
SCR Team Chairman

-1i=-
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o NATIONAL TRANSPORTATION SAFETY BOARD
“ WASHINGTON, D.C.

ISSUED:  August 24, 1983

-a---—---------—-------—------------——-------

Forwarded to:

Honorable J, Lynn Helms

Administrator ,

Federal Aviation Administration SAFETY RECOMMENDAT 1ON(S)
Washington, D.C. 20591 A-83-55

On Mareh 24, 1983, a Mitsubishj airplane Model MU-2B-60, N72B, erashed near
Jeffersonville, Georgia, killing all four persons .aboard. The airplane, engaged in an
air-taxi operation, disappeared from radar at an altitude of 18,000 feet shortly after the
pilot had established initial contact with the Atlanta Air Route Traffic Control Center.
Despite an intense and continuing investigation, the causal circumstances of the accident
remain undetermined.

The Mitsubishi MU-2 twin-turboprop airplane has been involved in a series of fatal
i accidents in the past several years. These accidents, as indicated in the following
‘ summary for the period 1975 through 1983,. relate primarily to (1) engine failure

malfunction in various phases of flight; (2) uncontrolled collisions with the ground, often
after rapid descent from relatively high altitudes; and (3) eontrolled collisions with the
ground during cruise flight or instrument landing approaches. The puzzling circumstances
of several of the accidents suggest that some of the causal circumstances may be
design-related or design-induced.

Engine Failure/Malfunetion

example, on August 3, 1878, seven persons were killed in the engine failure/malfunction
accident at Hays, Kansas, when the pilot of a Mitsubishi MU-2B attempted a go-around
following & landing approach with an engine inoperative. (NTSB brief of accident, file
3-2769. 1/) Investigation disclosed that the forward compressor assembly rotor shaft
bearing had failed. On November 22, 1981, the pilot of & Mitsubishi MU-2B was killed
when he was forced to diteh the airplane following an engine failure/malfunction near
Pago Pago, American Samoa (file 3-3415). The pilot radioed that he had experienced a
complete loss of power on both engines and was unable to transfer fuel from the tip tanks
to the main tanks. On September 13, 1982, at Hayden,,Colorado, six persons aboard a

1/ NTSB file numbers are included for ordering purposes only. |
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Mitsubishi MU-2-25K were killed immediately after takeoff as a result of a
failure/malfunction of the left engine. The airplane rolled to the left and crashed into the
ground in & nosedown, inverted attitude. Investigation disclosed that the rear turbine
rotor shaft bearing hed been improperly installed. The causes of the engine
failure/malfunction occurrences (see summary) -at Jefferson City, Tennessee, on
November 13, 1975 (file 3-4157); at Easton, Maryland, on February 8, 1976 (file 3-0685);
and at Rochester, Minnesots, on Januery 7, 1977 (file 3-1406), remain undetermined.

The continued occurrence of these types of accidents, the Safety Board believes,
warrants a certification review of the MU-2 engines, fuel system, and engine inoperative
characteristics to determine whether the potential exists for any system design
improvements; improved maintenance procedures; improved service or repair
instructions; or changes in operational procedures relative to preflight inspection, engine
inoperative procedures, or the in-flight management, expenditure, and transfer of fuel
from the several fuel tanks aboard the airplane.

Uncontrolled Collisions With Ground/Water

In addition to the accident at Jeffersonville, Georgia, other uncontrolled collisions
with the ground/water involving the MU-2 (see ‘summary) include fatal accidents near
Jacksonville, Floride, on November 19, 1981 (file 3-3605); at Saratoga, Wyoming, on
November 5, 1981 (file 3-3668); at McLeod, Texas, on September 9, 1981 (file 3-3593); at

- Riverton, Wyoming, on September 6, 1981 (file 3-3667); at Ramsey, Minnesota, on
December 6, 1980 (file 3-3798); at Bedford, New Hampshire, on August 28, 1978 (file
3-4348); and near Austin, Texas, on Mareh 18, 1977 (file 3-0563).

The MU-2 whicii crashed near Jacksonville, Flcrida, hed been operating normally in
clear skies at approximately 12,000 feet just before plunging into the ocean. The MU-2
"~ .Which erashed at Saratoga, Wyoming, rolled suddenly and dove to the ground immediately
after takeoff. The MU-2 which crashed at Austin, Texas, was being flown by a Mitsubishi
Aircraft International corporate-executive pilot and was observed to dive to the ground
from an altitude of several thousand feet. The causes of these accidents, as well as the
accident at Jeffersonville, Georgia, remain undetermined. .

Airframe jeing is believed to have contributed to the accidents at MecLeod,
Riverton, and Ramsey. In the McLeod accident, the airplane entered a stall/spin at
21,000 feet from which the pilot did not or could not recover. In the Riverton accident,
the pilot lost control of the airplane while elimbing through approximately 15,000 feet.
Although the pneumatic deicer boots were known to be leaking, the airplane's encounter
with ice would have lasted only a minute or two. At Ramsey, the pilot lost control of the
airplane during the initial landing approach after a loss of flying speed for undetermined
reasons. These accidents indicate the possibility that ice accumulation on the MU-2
airframe may be unusually eritical to the airplane's performance. This characteristic may
relate to the unusually high wing loading of the Mitsubishij MU-2 and the use of spoilers
for lateral control, in relation to comparable airplanes that have lower wing loadings and
use ailerons for lateral controL As a result, the Safety Board believes that a review of
the airplane's icing certification should be conducted.

Controlled Collisions with Ground/Water

Controlled collisions with the ground/water involving the MU-2 included occurrences
near Eagle, Colorado, on November 18, 1981 (file 3-3612); at Alpens, Michigan, on
April 23, 1981 (file 3-1907); at New Orleans, Louisiana, on February 23, 1980 (file 3-0168);
at Provo, Utah, on December 21, 1979 (file 3-3693); and Several others as indicated in the
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accident summary. AJ of the aforementioned accidents occurred during the landing or
landing approach Phase of flight in instrument meteorological conditions (IMC) where
precise trim, altitude, glidepath, speed, angd directional econtro] are critical. A pilot's
workload under these conditions, or the ease with which he ean control these factors, is

National Transportation Safety Board recommends that the Federa] Aviatjon
Administration:

Conduct a special certification review of Mitsubishi MU-2 airplanes
relative to the engines, fuel System, autopilot, and flight control
systems; flight in known jcing conditions; engine inoperative
characteristies; and handling characteristics during IMC landing
approaches; and take the appropriate action to correct any deficiencies
identified (Class I, Priority Action) (A-83-56)

BURNETT, Chairman, GOLDMAN, Vige Chairman, and McADAMS and ENGEN,

: Members, concurred in this recommendation. BURSLEY, Member, did not participate. )
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FAA Letter, ACE-100, September 14, 1983




Subyec!

From

To

THRU :

(A Memorandum

US Deoortment
o! Transporiation

Federatl Aviation
Administration

ACTION: Hitsubi§hj MU-2 Series Special Date:  GFPp 14
Certification ?ﬁv?ew FSCR)

}
53»\- H
harry ?2 Clements

Managef, Aircraft Certification Division, ACE-100

1983

Remy 1o
Aln of  Jake:X6937

Charles Arnold, ACE-106 [» A
Robert Stephens, ACE-105 V..

As a result of questions raised about the MU-2 service history and
accident history by ASW-100 during the past months, and NTSB
Recommendation A-83-56, it is deemed appropriate for the FAA to review
selected portions of the MU-2 design and the type certification programs
that resulted in Type Certificates A2PC and AlOSW. This will be
accomplished via a Special Certification Review in accordance with Order
8110.4,

You are designated Team Leader for this SCR, and Billy Parker, ASW-150;
Larry Malir, ACE-107; and Chuck Stauffer, ACE-270, have been named team
members for the initial data gathering and preliminary review phase of the
5CR. Upon completion of that phase, by approximately September 23, 1983,
please identify to me those additional SCR team specialists for the
necessary detailed review. It is also the responsibility of this initial
team to identify and outline the specific design and compliance areas to
be reviewed and the manner in which the team will be organized and is to
function,

The team shall prepare a report of its findings with specific recommended
actions at the conclusion of the overall review.

1C5- 3 -7tk
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FAA Letter, SCR Team Chairman to ACE-100
September 26, 1983




(0 Memorandum

Subect: ACTION:  MU-2 Special Certification Review (SCR)
Preliminary Review Report ‘

./%Wf Reply to

From Charles E. Arnold Attn. ol
Team Leader, MU-2 SCR Team

Date: SEP 26 1983

1o Barry D. Clements
Manager, Aircraft Certification Division, ACE-100
Thru: Manager, Standardization & Evaluation Group, ACE-105

In response to your memorandum dated September 14, 1983, establishing the
preliminary SCR Team and the objectives, this is to advise of the Team's
preliminary findings and recommendations for further action,

On September 12, 1983, the preliminary Team met with ASW-100 personnel to

make a limited review of the aircraft design and the certification process,

A thorough analysis of the accident summaries provided by NTSB, the FAA
o Accident/Incident Data System (AIDS) and reports and analyses provided by
‘ the National Safety Data Branch, AVN-120, was conducted.

The Team found four major areas producing a significant portion of the
accidents. These are: 1) inadvertent gear-up landings (15%); 2) fuel
mismanagement causing engine flameout (10%); 3) pilot mishandling in
situations where he would be expected to be able to manage the aircraft
(53%); and 4) accidents of unknown causes,

A conference was held with ASW-100 personnel on Friday morning, September
16, 1983, to apprise them of the Team's findings and to seek their input
into probable causes and/or courses of action. Subsequent to the meeting
with ASW-100 personnel, the Team prepared a list of possible
recommendations/courses of action. This list is attached as an enclosure.

In consideration of all factors, there still remains many unanswered
questions regarding the acknowledged high rate of accidents with the MU-2
series of aircraft. There is also the serious concern that NTSB,
Mitsubishi, and FAA has expressed about the number of catastrophic accidents

with no established cause. It is the Team's conclusions that these factors
can only be properly addressed by a full SCR evaluation of each questionable

area to seek ways of improving the accident record and resolve design
problems shown to be unsafe on the basis of service history,

‘




The preliminary SCR Team makes the following recommendations:

. Ask NTSB to provide us the complete accident files for all accidents
listed as "unknown cause".

2. Advise NTSB that we wish to be advised immediately of all MU-2 accidents
and that we will assign a technical assistance team to assist them in
trying to determine the cause.

3. Advise NTSB that we will form & Multiple Expert Opinion Team (MEOT) to
evaluate pilot workload and cockpit arrangement to determine the need
for the required crew, the need for pilot type rating, or any other
pilot training or qualification processes., This evaluation will include
handling qualities, single engine controllability, trimability, and
pilot workload.

4. Advise NTSB that we will conduct a design review of the fuel system, the
landing gear warning system, the autopilot/trim system, and icing
protection to determine if system improvements are necessary.

The full SCR Team complement has not yet been established, but will consist
of augmentation of the existing team leaders in systems, propulsion,

operations/maintenance, and a MEOT that we recommend become a standing team
to evaluate all subsequent FAR 23 and SFAR 4] airplanes when crew complement

1s at issue. Approval of team augmentation will be requested by separate
memorandum when members can be determined.

Attachment
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List of SCR Team Members




. MU-2 SCR Team Members

1. Charles E. Arnold, FAAa, ACE~106, Team Leader (Chairman)

2. Larry D. Malir, FAA, ACE-107, Systems Team Leader
Donald E. Gonder, FAA, ANM-120S, rlight Control Systems
Don Michal, FAA, ACE-130C, Electrical/Electronic

3.. James S. Kishi, FAA, ACE-106, MEOT Team Leader
George H. ngers, FAA, ANM-170D, Test Pilot, Member

David A. Robinson, FAA, ACE-270, Operational Pilot,
Aircraft Evaluation Group Specialist

Edward M. Boothe, FAA, AS0-205, Handling Qualities and
Simulator Specialist

4. Bill Parker, FAA, ASW~150, Propulsion Specialist
William Moring, FAA, ANM-174W, Propulsion Consultant

5. Charles R. Stauffer, FAA, ACE-270, Operational/Maintenance
Specialist '

6. Joseph Traybar, FAA, ACT-330, FAA Technical Center,
Handling Qualities Consultant

7. Richard Adams, FAa, ACT-300N, National Resource Specialist,
Flight Environmental Icing, Consultant

‘ Revised: 10-20-83
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Memoranda, SCR Specific Task Assignments



(A Memorandum

Swiect: Special Certification Review Team Specific Dpae October 27, 1983
Task assignment

.. L 7
o S ’ v 5,
C/’fvd-s// g%—’z[/ Reply to

Altn. of. C. Armold, ACE-106

——

From Charles E. Arnol
SCR Team Chairman

To: larry D. Malir
SCR Systems Team Leader

In accordance with the objectives established by ACE-100 letter dated Sept. 14,
1983, and my letter to ACE-100 dated Sept. 26, 1983, your team is requested to
review the design details of the various models of the MU-2 aircraft to verify
compliance with the certification basis of the airplane and to determine there
are no unsafe features revealed by service history.

The following specific questions should be addressed:
1. 1Is the fuel system design adequate?
a. 1Is the fuel feed design adequate?
b. Is the unusable fuel quantity adequate?

c. Is the fuel gauging system adequate to insure the pilot can adequately
determine fuel status.

d. Can malfunctions occur which would not be detectable by the crew under
normal circumstances? If so, would these malfunctions compramise the
ability to safely complete a flight once cammitted to flight?

€. Are there changes required that are essential to safety of flight?

f. Are there any recamended changes that could help improve the accident/
incident record?

2. Is the landing gear warning system adequate?

Is the design adequate?

Does it perform its intended function?

. Are there changes required that are essential to safety of flight?
Are there any recammended changes that could help improve the
accident/incident record?

po U p

3. Is the autopilot/trim system adequate?

a. Were the certification malfunction tests adequate?



Special Certification Team Review
Specific Task Assignment Page 2

- Is the disconnect system adequate considering the malfunction tests?
Is failure identification/annunciation adequate? '
Is the fault/failure analyses adeguate?

- 1s the autopilot-trim interface and malfunction test adeguate?

P oU

Is the manual trim system adequate?

a. Is the indicator system adequate? :
b. Have mistrim considerations been adequately accounted for?
C. Is the failure mode analyses/documentation adequate?

Are the cockpit controls, switches and displays adequate?

a. Are the essential circuit breakers located within easy reach of the pilot?
b. Are the essential switches located within easy reach, properly labeleqd,
and oriented for proper sense of motion?
C. Is the lighting of all switches, controls and instruments adequate?
d. Are the circuit breakers of proper capacity and appropriate to the
system protected? -

Are the primary and secondary flight controls adequate?

Is the flutter substantiation adequate?

Is the design adequate to prevent jamming, binding or other obstructions
that would inhibit safe flight?

C. Are the design loads adequate?

oo

Is there evidence of inadequate ice protection?

Define any other systems or features vhich service history indicates may
present unsafe flight characteristics.

Please provide your team responses to these questions through review of the type
design data, review of accident reports, special tests and flight demonstrations
as necessary. If you need flight demonstrations to satisfactorily answer these
questions, please submit the type of tests, type of aircraft and any special
techniques necessary to cbtain the test objectives as soon as possible.




. [T

Frmn"Ci'laIles E. amold

Q Memorandum

Supect Special Certification Review Team Specific pae. October 27, 1983

Task Assignment

YRR 3
. /—/.u Lo’ s, z;n—k«{ Reply 10

’ ann ot C. Arnold, ACE-106
SCR Team Chairman

To: Bill Parker

SCR Propulsion Team Leader

In accordance with the cbjectives established by ACE-100 letter dated Sept. 14,
1983, and my letter to ACE-100 dated Sept. 26, 1983, your team is requested to
review the design details of the various MU-2 models to verify campliance with
the certification basis of the airplane and to determine there are no unsafe
features revealed by service history.

You are requested to review the following speci_fic_ design areas:
1. Engines.
2. Propellors.
3. Fuel System.
4. Engine inoperative charateristics.

5. Define any other propulsion related systems or features which service
history indicates may present unsafe flight characteristics.

Please provide your team responses to these items relative to recommended
required design changes, limitations or operating procedures. Also provide

any recomended improvements that would enhance the overall safety of the
airplanes. If you need special flight tests or demonstrations to satisfactorily
answer this memorandum, please sutmit the type of tests, type of aircraft and
any special techniques necessary to cbtain the test cbjectives to me as soon as



Subject:

From

To’

Q Memorandum

US Department
of fonsporation
Federal Aviation
Administration

Special Certification Review Team Date. December 2, 1983
Specific Flight Task Assignment

AL i (f,.(zgéisﬁlzfn Reply to
Tharles E. Arnold am of. C. Arnold, ACE-106
SCR Team Chairman

Jim Kishi
MEOT Leader

In reference to my memorandum to you dated November 4, 1983, please
delete engineering test item 1C for Bendix M4C autopilot/trim
runaway tests.

After issuing my memorandum, MAI conducted a detailed analysis of
the autopilot/trim malfunction possibilities. Their analysis,
dated November 4, 1983 was reviewed by Mr. Larry Malir, SCR Systems
Team Leader, and he concurs.with MAI that a dual failure would be
required and the likelyhood of an undetectable combined trim/
autopilot fault is extremely improbable. Therefore, the need for
this test is deleted.



Subgect.

e Memorandum

Special Certification Review Team Date: Nov., 04, 1983
Specific Flight Task Assignment

./CM Re lyt§
From: “Tharles E. Arnold Attn of C. Arnold, ACE-106

To:

SCR Team Chairman

Jim Kishi
MEOT Leader

In accordance with the objective established by ACE-100 letter dated September
14, 1983, and my letter to ACE-100 dated September 26, 1983, your team is re-
quested to review the design details and flight characteristics of the various
MU-2 models to verify compliance with the certification basis of the airplane
and to determine there are no unsafe features revealed by service history.

There are two models being made available by Mitsubishi Aircraft International,
Inc.; an MU-2B-20 (F) and an MU-2B~60 (Marquise) . These aircraft are represen-
tative of the two basic design styles and should be adequate for all flight
characteristics by scheduling power and weight as appropriate for the design
under consideration. It may be necessary to use other means to review appro-
priate cockpit design suitability. Tests may be limited to cne model where
criticality can be ascertained.

This memorandum defines two categories of tests to be conducted by your team;

1) engineering tests, and 2) Multiple Expert Opinion Team tests. For the en-

gineering evaluaticns, you may use any appropriate process normally acceptable
to FAA to make engineering findings. For the MEOT evaluations, you should use
the full team to establish a consensus report.

You are requested to make specific evaluations and findings relative to the fol-
lowing items:
1. Engineering Evaluation:
a) With the MU-2B-20, determine that the airplane is safely controllable
under VFR and IFR conditions if all D.C. electrical power is lost.

b) On the MU-2B-20, simulate loss of primary pitot static source by putting
tape over the primary static port. Determine that the pilot can detect
the malfunction and select the altermate source without hazard to safe
operation.

C) Using the nost critical airplane model and the Bendix M4C autopilot, con-
éuct the following malfunctian tests:



d)

e)

f)

g)

h)

i)

Special Ceritification Review Team
Specific Flight Task Assignment

Page 2

Perform nose up and nose down elevator trim nunaway tests. The tests
are to be conducted with and without the autopilot connected. The
tests should be conducted for the most critical conditions of speed,
altitude, C.G., and approach configurations. Tests should be conducted
in progressive increments of time delays until clear and distinct pilot
recognition cues are indicated plus one second before disconnect. If a
quick disconnect is not installed, procedures and time delays as pre-
scribed in FAA Order 8110.7 are to be used. The airplane must be fully
controllable without hazardous canditions as outlined by Advisory Cir-
cular AC 23.1329-1.

NOTE: All trim and autopilot malfunction tests are to be conducted with
- maximum torque settings on the servo clutches.

Conduct trim aileron runaway tests. The tests are to be conducted with
and without the autopilot connected. The tests are to be conducted at
the most critical airspeed and altitude. Tests should be conducted

in increments of time delays until clear and distinct pilot recognition
cues are indicated. Time delays will be those specified in FAA Order
8110.7, Change 5, and Change 12, pertaining to a discommect switch.
Because the trim-aileron select switch does not interrupt all movement of
the trim-aileron, a total of four seconds should be used for disconnect
after pilot recognition. This is the three seconds specified in Change 5,
item 52 e and amended by Change 12, item 52 B. When conducting trim-
aileron runaway tests with the autopilot connected, determine if satisfac-
tory cues are available to ensure pilot recognition. If not, the trim
runaway should be continued until recognition is assured. '

Verify that the airplane can be safely controlled to a zero rate of des-
cent by use of elevator trim and power only. Reference CAR 3.109 e.

Determine that if an elevator or rudder trim tab fails in the most ad-
verse condition expected in flight that the airplane can be safely control-
led and landed using any normally available flight control or power.

Verify that the established Vi is satisfactory for campliance with Special
Conditions, Flight Item 12. The need for an overspeed warning device and a
yaw damper will be evaluated in accordance with special test criteria is-
sued by ACE-110 letter dated Jan. 04, 1983. Insure that adequate safety
and emergency egress capability is established and that adequate propeller
oil pressure monitoring and airspeed calibration is established. The air-
plane considered most critical should be used.

Determine if a potential safety hazzard exists with the propeller start
locks engaged. It should be determined if it would be possible to make

a takeoff if improper cockpit procedure was used. Are the warning cues
adeguate to ensure the pilot would not make a takeoff with the start locks
still engaged?

Using the airplane determined most critical, conduct evaluations with
simulated ice shapes or natural residual ice on unprotected areas to
ascertain that the airplane is safely controllable. Particular atten-
tion should be given to climb and approach speed schedules.




Special Certification Review Team
Specific Flight Task Assignment

Page 3

Using the Mi-2B-20 aircraft, corduct flights in natural icing conditions

to evaluate suitability of all icing protection systems under all normal

conditions of flight; i.e., climb cruise, descent and approach. If pos-

sible, have a chase ship to obtain photographic coverage after exit from

the icing cloud. If conditions permit, determine that stall warning mar-
gins are adequate and that stall warning is clear and distinct.

Multiple Expert Opinion Team Evaluations:

a)

'b)

c)

d)

e)

f)

9)

h)

i)

Determine if the fuel system operation and annunciation is adequate for
operation as a simle pilot airplane. Specific attention should be given
to the location of gauges, anmunciation and switches. Consider normal
operation and the pilot's capability to ascertain fuel status, consump-
tion and to detect faults in the process.

Determine if the landing gear warning system is adequate to assure the
landing gear is down under all probable conditions of landing. The
warning system is to be rigged in accordance with design specifications
and the maintenance manual.

Determine if the landing gear position indicators are adequate to perform
their intended functions for the average range of pilot sizes and under
all probable conditions of flight.

Using the MU-2B-20 airplane, operate all anti~ice functions and evaluate
pilot workload and capability of ascertaining status and proper functioning
of all systems. Consider normal functioning annunciators and fault/failure
annunciation.

Using both médels of aircraft, determine if the airplane is safely con-
trollable by a single pilot under all flight conditions normally expected
in cperation. Ensure that an evaluation is made in natural turbulence
of at least moderate intensity. Particular attention should be given to
yaw damping and dutch-roll characteristics. Particular attention should
be given to speed schedules for takeoff, climb, and approach.

Determine the adequacy of the takeoff speed schedules and climb transition
for both normal and emergency conditions. They are to be evaluated for a
single pilot using average skill.

Determine the adequacy of the approach and landing procedures and speed
schedules for both normal and emergency conditions. They are to be
evaluated for a single pilot using average skill.

Using both models of aircraft, verify that CAR 3.109 (b) (6) can be ac-
camplished with control forces appropriate to type and not exceeding maxi-
mm values or conditions of CAR 3.106.

Determine that stall warning is "clear and distinctive" under the follow-
ing conditions at aft C.G.:

(1) All stall profiles - stright and climbing.
(2) Single engine stalls.



3)

¥)

1)

m)

o)

Special Certification Review Team
Specific Flight Task Assignment

Page 4

(3) With autopilot "on".

Determine that the airplane can be safely flown under instrurent condi-
tions using partial (emergency) panel instruments.

Determine crew workload under all probable conditions of flight for
which the airplane is approved. Determine if a single pilot, non-type
rated, and of average skill level is adequate to perfomm all required
tasks in a safe manner., If not, determine what the minimum crew com—
plement should be. Use the appropriate portions of FAR 25, Appendix D
as guidelines for making recammendations for minimum crew complement.

Determine the minimum skill and knowledge requirements necessary to be
demonstrated by the recommended minimum crew. Consider the minimm re-
quirements of FAR 61.5, 61.57, 61.63, and Subparts D ard E.

Conduct a cockpit evaluation of all models, either by hardware or design
review, to determine the following:

(1) Adequacy of all emergency controls.
(2) Adequacy of all primary and secondary controls and switches.
(3) adequacy of circuit breakers of fuses "essential to safe operation".

(4) Adequacy of caution, warning and advisory lights to include the
master caution light.

Determine the adequacy of all flight manuals for appropriate limitations
procedures, and performance. Consider the interface of pilot knowledge
and skill requirements to be determined in item "1", above.

In conjunction with Mr. C. Stauffer, determine the adequacy of the total
information system to include flight manuals, maintenance manuals, train-
ing manuals and service bulletins.

Define any other tests or evaluations considered essential to safety of flight.
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Form Approved: OMEB No. 04=RGi

UNITED STATES OF AMERICA
DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMIRISTRATION

STATEMENT OF CONFORMITY
SECTION | ~ AIRCRAFY

1. MAKE 2. MODEL
MITSUBISHL MU-28-60
3 SERIAL NO. 1569 S.A. 4. REGISTRATION NO. NASEMA
SECTION Il - ENGINE
1. MAKE 2. MODEL

). LERIAL NO.

SECTION Il - PROPELLER
1. MAKE 2. HUB MODEL

3. BLADE MODEL 4. HUB SERIAL NO.

S. BLADE SFERIAL NOS.

SECTION 1V — CERTIFICATION

1 hereby certify that:

m A. T have complied with Section 21.33(a).

[—}-{] B. The aircraft described above, produced under type certiflicate only (FAR 21 Subpart F), conforms to its type certificate,

is in a condition for safe operation, and was flight checked on 7=16-82
(Date)

D C. The engine or propeller described above, presented herewith for type certification, conforms to the type design therefor.

D D. The engine or propeller described above produced under type certificate only (FAR 21 Subpsrt F), conforms to its type
certificate and is in & condition for safe operation. The engine or, if applicable, the variable pitch propeller was subjectec

by the manufscturer to a final operational check on .
(Dmte)

Deviations:

SIGNATURE OF CERTIFI TITLE
JOHN M, CONR}/%///‘[_ Manacer, Quality Assurance Inspection

ORGANIZATION _ . . DATE
Mitsubishi Aircrafté International, Inc. 7-192-82

FAA Form 8130-9 (2-7a FORMERLY FAA FORM 317



{ R Form Agproved
: Budget Bureau No. 04-R00

k INSTRUCTIONS — Print or type. Do not write 1n shaded areas. these
DEPATTMENT OF TRANSPORTATION are for FAA use only. Submut original only to an authonzed FAA
FEDERAL AVIATION ADMINISTRATION Representative. If addstional space is required, use an attachment.

APPLICATION FOR AIRWORTHINESS CERTIFICATE For specisl fght permas complere Sections 11 and V1 or Vil 1

‘ : T RIGCITIRATION smak: 3 AMCRAIT BURDER'S NAME ( mate) . ARCRAFT MO0t DESICNATION [ 4. YX WG | Paa CONG
i g Mitoubighi M3-2B-60 | 1922
3 ARCEAFY SERAL MO & ENGINE BUILDER'S NAME £ mabr ] 7. ENGINE MODEL DESIGNATION

1340 8. . AiPesearch TPE231-10-5014
5. NUMBER OF ENGINES 7. PROPELLER BURDER'S NAME [ muds) 10. PROPELLER MODEL DESIGNATION 1. AIRCRAPY 13
i 2 Hartzell HCB4TN=-5JL/LT10232E-5. 3L, }22R00CN IR, | meor
: APPLICATION IS HERIBY MADE FOR: (Cins wppiscable ttrms )
b A 11 | X |STANDARD AIRWORTHINESS CERT. (Indicate category) [X, |nommar | Jutiry | [acRosanic | jwansror1] |Guots | |satioon
! (] SPECIAL AIRWORTHINESS CERTIFICATE / Cluck wppropriate tiems )
2 UMITED

OISCRIPTION

I, AIRCRATY

ClasS t
Class
AGNICULTURE & PEST CONTROX 2 AfmaLsuavering| 3 [ PEUSL
FORESY [ 6°1ld life comsrriution ) 5 IPATROLUNG [ WEATHER CONTRO
OIHER ( Spectfy )
RESEARCH AND DEVELOPMENT 2 AMATEUR SUILT 3 EXHIBITION
RACING 5 CREW TRAINING 6 MY, SURVEY
TO SHOW COMPLIANCE WITH FAR
FERRY FUIGHT FOR REPAIRS, ALTERATIONS, MAINTENANCE OR STORAGE
EVACUATE FROM AREA OF IMPENDING DANGIR
OPERATION IN EXCESS OF MAX. CERTIHCATED TAKE-OMf WEIGHT
4 DELIVERING O EXPORY 1'5]  |roouction gk tesing
C [ -] ] MULTIPLE AIRWORTHINESS CERTIFICATE ( Check upprupriate Restricred Operation und Standard or Limited a3 upplisable uhbore )
A. REGISTERED OWNER (A shown on Certtficate of Atrcraft Regritration) IF DEALER, CHECK HERE i ]
Name . aooaess One Lincoln Centre, Suite 1500
‘ Mitsubishi Aircraft International, Inc. | 5400 IRT Freeway, Dallas, TX 75240
8. AIRCRAFT CERTIFICATION BASIS ¢ Check upplicuble blocks and complete 1tems as indicated )
) ARCRAFT SPECIFICATION OR TYPE CERTIFICATION DATA SHEET { Guie No. ARWORTHINESS DIRECTIVES ¢ Cherd if all uppinahle AD wmplied with und gire
X «nd Revoson No.) AlOSW Rev. 9 dated 3/1/81 X latest AD No.y 82-12
ARCRAFT LISTING / Griv puge Not11.) SUPPLEMENTAL TYPE CERTEICATE 1 List number of curir STC imorperated )
N/A N/A
C. AIRCRAFT OPERATION AND MAINTENANCE RECORDS

CHECK If RECORDS N TOTAL AIRFRAME HOURS DN IKHADIK EXPERIMENTAL ONLY — Entrr uars foun stwce st aeritpaste stined
COMPLIANCE WITH

3 or FINCUY
X [rar o1.173 8.8 ! N/A

D. CERTIFICATION [ hereby certify that | am the owner (or his agent) of the aircraft described above: thac the aircraft is registered with the
Federal Aviation Administration in accordance with Section 301 of the Federal Aviation Act of 1958, and applicable Federal Aviation Regula-
tions; and that the aircraft has been inspected and is airworthy and eligible for the airworthiness certificate requested.

DATE OF APPLICATION NAME AND TTLE / Pruat or ype)  JOIIN M, CCAR,MGT . [sigraty
7-19-22 Quality Assurance Inspection 'W_,[»_—-

A. THE AIRCRAFY DESCRIBED ABOVE HAS BEEN INSPECTED AND FOUND AIRWORTHY BY: (Complete tins setion only of FAR 21185 (d) woplres

FAR PARY 121 OR 127 CERTIFICATE HOLDER ¢ Gt CERTIFICATED MECHANIC ( (ure CERVIFICATED REPAIR STANUON (Grre Crrtitoaie
2 Certipiutt No } 3 Corttfuate No ) (] Ne J

s PROVISIONAL [ Induiate ilars)

3 :(SYIIJCT! :I( Indicate sperainn( s} to
conducted )

4 EXPERIMENTAL f [adicate aperutionts)
10 be tonducted )

CERTIFICATION REQUESTID

SPECIAL FLIGHT PERMIT / Iwidnute
operation 1o be vonduited tien complete

- 8 Section 1 o0 VUL us wpplnubie on

¢ rererse side)

it.

Qiv|—~jola]l<]|ola]em]rn]—

OWNIR'S CERTIFICATION

AIRCRAFY MANUFACTURER (Girt Nume of Firm )

VERIFICATION

DATE | vme . SIGNATURE

IV, INSPECTION
AGENCY

{Check ALL applicoble blocks) | find that the aircroft described in Section | or Yii meers the tequirements for: :'._\’j The cerntification

requested, or ;; l iAmondmm or modiliceﬁono:},iﬂ current gl mhig ceortificote. Inspection for ¢ special l'l_i_';h! permit under
Section VIl wos conducted by: D FAA Inspectoy! ynﬂi:c’utﬂl:u’,m’\d D FAR 45, D FAR 121 or 127, 0r ;| FAR 145.

DATE OISTRICT OFICE ot E3 s»c;r?;q W il FAA INSPECTOR'S SIGNATURE
» 0 z : > B

7-19-82 4
' AY K. POBINSGY
ASW183 TATR L5075

FAA

RIPRESINTATIVE

CIRTIFICATION

Vv,

FAA Fom 81305 {7=70)




A MANUFACTURER
NAME ADDRESS

L. PRODUCTION BASIS ¢ Cherk wpnlicabir stem)
 PRODUCTION CERTRICATE /1 Gurive productsan crrtificate nwmber
L 1ype CERTIFICATE ONLY
i ! APPROVED PRODUCTION INSPECTION SYSTEM
C. GIVE CQUANTITY OF CERTIFICATES REQUIRED FOR OPERATING NEEDS:
CAIL Of APPLICATION "THAME AND TILE  Frowt o7 3pe] SIGRATURE

FLIOHT 1Ty, O

Yi. FRODUCT

A. DESCRIPTION OF AIRCRAFT

i REGISTERED OWNEX ADDRESS
; SULDER 7 Mode or-y
SERIAL NUMBER REGISTRATION MARK

8. DESCRI*TION OF FLIGHT
ROm 10

Via DEPARTURE DATE DURATION

C. CREW REQUIRED TO OPERATE THE AIRCRAFT AND ITS EQUIPMENT
| irmor | lcormor | |mavicator | | omen (Spesfy)
D. THE AIRCRAFT DOES NOT MEET THE APPLICABLE AIRWORTHINESS REQUIREMENTS AS FOLLOWS:

" .HAN PRODUCTION FLIGHT TEST

E. THE FOLLOWING RESTRICTIONS ARE CONSIDERED NECESSARY FOR SAFE OPERATION ( Use atiachment if necessary )

-3
£
2
s
k3
=
-
a
£
(=4
2
-t
<
S
-
-
-
H

f. CERTIFICATION=-] hereby centify that | am the registered owner (or his agent) of the aircraft described above; that the aircraft is registered
with the Federal Aviation Administration in accordance with Section 301 of the Federal Aviation Act of 1938, and applicable Federal Aviation
Regulations; and that the aircraft has been inspecred and is sirworthy for the flight

DATE NAME AND TITLE ¢ Pramt or 1ype) SIGHATURE
or A. Operating Limitotions ond Morkings in Compliance with FAR X[ G. Srotement of Conformity, FAA Form 317 t Attach udwn reguired)
gg: X 91.31 o3 Applicoble M. Foreign Airworthiness Cenificotion for Import Aircroh ( Attuch wbern
E;ﬁ 8. Current Operating Limitations Ahoched reguired )
o= g C. Doto, Drowings, Photogrophs, ete. { Allach uben required } l. Previous Airworthiness Centificate hisved in Accordonce with
.: X| 0. Current Welght ond Balonce Information Avoiloble in Aircroh FAR CAR (Original attached)
i Sé E. Mojor Repaic ond Alterction, FAA 337 { Alluch uden rguind) J. Curtent Airworthiness Certificote isued in Accordonce with
Y| E. This Inspection Recorded in Aircroft Records X FAR 21.183 () ( Copy attuched )

C  PAAACTE-pezs

SOVER ™IAT PRINTING OFFICE 3900-673-228-810




CONFORMITY INSPECTION RECORD

\Wm OR PRODUCTION PROJECT HO.
A 204 SH-D

8, Indicare the latest drawing change number or letter noted
on the drawing, together with the date. When pertinent,
jndicate the latent enginecring change or change order
and date of issuance.

9, Indicate the numhee of items inspected found 1o be aatis-
factory (in conformity and of acceptable workmanship) or
unsatinfectory.

INSTRUCTIONS
{ltems not listed are selfexplanatory)

10, State the reasons —o:n_on:oa and what corrective action
was taken. Nonconformities in acceptable items will be
noted when they are for the prototype product or a test
article.

NOTE: Only those items passed by the manufacturer’s in-
spection system should be inspected for conformity.
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28 b0 Forsis 456

4. PERIOD COVERED BY THIS REPORT

FROM

-/ F5

TO

6. NOMENCLATURE OF PARY INSPECTED

/)

7. DRAWING KRO.

8. DATE AND NO. 9. NO. ITEMS
OF FOUND | FounD
LATEST CHANGE SAT., | UNSAT.

5. INS .ndmo 8y,
q %\%&a S/ A1rD0 -4/
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10. UNACCEPTABLE CONDITIONAND/ORCORRECTIVE ACTION TAKEN
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and date of issuance.

unsatisfactory.

B. Indicate the lutest drawing change number or letter noted
on the drawing, together with the date. When pestinent,
indicate the latest enginecring change or change order

9. Indicate the number of jtems inspecied found 1o be satis-
factory {in conformity and of acceprable workmanship) or

INSTRUCTIONS
(Items not listed are selfexplanatory)

10. State the reasons forrejection and what corrective action
was taken. Nonconformities in acceptable items will be
poted when they are for the prototype product or a test
article.

NOTE: Only those items passed by the manufacturer’s in-
spection system should be inspected for conformity.

2. MANUFACTURER

AL rse/Brspts oL \Qﬁr.
3. MODEL

SM-28-20 DrSbo N SLIbMA

4. PERIOD COVERED BY THIS REPORT
FROM

W-/9-8§3 N\ j0-20-83

5. INSP ED BY
Qﬂ\.ﬂw\m Q &nf\ SW-£1¢Dg. s

8. DATE AND NO. 9. NO. ITEMS %
6. NOMENCLATURE OF PART INSPECYED 7. DRAWING NO. OF Founo | Founp [10. UNACCEPTABLE CONDITION AND/ CORRECTIVE ACTION TAKEN
) LATEST CHANGE SAT. UNSAT.
F.T9. 3-/7-92 .
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1. TYP R PRODUCTION PROJECT NO.

CONFORMITY INSPECTION RECORD | - AR

2. MANUFACTURER

INSTRUCTIONS \ . \ .
{ltems not listed are self-explanatory) g\ Q\WVI \A.\\ y

3. MODEL
B. Indicate the latest drawing change number or letter noted 10. State the reasons forrejection and what corrective action “ i
on the drawing, together with the Jdate. RWhen pertinent, was taken. Nonconformities in acceptable items will be Q\N%\“@ X\\lﬂ\kb “R&\ “\Q

indicate the latest engineering change or change order noted when they are for the prototype product or a test . PERIOD COVERED BY THIS REPORT
and date of tssuance. article. -
9. Indicate the number of items inspacted found to be satis- ﬂnvw TO % \M \ M.
factoey (in conlormity and of acceptable workmanship) or NOTE: Only those items passed by the manufacturer’s in- - \% . .
unsatisfactory. spection system should be inspected for conformity. .\Q /w \ IW
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A mm e SU LA /DO - S
. 8. DATE AND No. | 9- NO- ITEMS J % Q
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’ MITSUBISHI AIRCRAFT INTERNATIONAL, INC. &Q}ai-'{s’"'

PO GOYA8—E  SAN ANGELO, Y;XIS 76907  915/944-1581  telex 73-9438

March 2, 1981

% In Reply Please Refer To
{ 4101-6422-0302

i Mr. Don P. Watson, Chief

| Engincering & Manufacturing Branch
Department of Transportation
Federal Aviation Administration
Southwest Region

P. 0. Box 1689 )
Fort Worth, TX 76101

Attention: Mr. Al Backstrom, ASW-214
Subject: Requesting addition to Type Certificate Data Sheet AlOSW

Dear Mr. Watson: !

- £ \ Our Mr. William Westphal is requesting that the below noted propeller
madels be added to the MU-2B Type Certificate Data Sheet No. AlOSW:

To the propeller and Propeller Limits Sections, 2 Hartzell HC-B4TN-5GL/
LT10282HB-5.3R with 4 blades each or 2 Hartzell HC-B4TN-5GL/LT10282-5.3R
with 4 blades each or 2 Hartzell HC-B4TN-5JL/LT10282HB-5.3R with 4 blades
each or 2 Hartzell HC-B4TN~-5JL/LT10282-5.3R with 4 blades each.

These two propeller models (-5GL and -5JL) were previously submitted and
subsequently approved on 79-CER-181 for the -5GL Model and 80-CER-258

for the -5JL Model.

If you should have any questions concerning this request, please contact
our office.

Thank you.
Sincerely,

' MITSUBISHI AIRCRAFT INTERNATIONAL, INC.

SNt 8 BoelBED

Charles E. Boettcher
Director of Engineering
CEB/js

cc IEMDO f£43, W. Westphal, M. Schultz, T. Sangawa




uerK:M:Nt(ﬁ:TRANSPORﬂKﬂON

FEDERAL AVIATION ADMINISTRATION
SOUTHWEST REGION
r. O. BOx teas
FORT WORTK, TEXAS 76101

¥r. Charles E. Boettcher

Director of Engineering :bpl:'|
Mitsubishi Adircraft International ——
Post Dffice Box 3848 IR
San Angelo, TX 76902 ) -

Dear Mr. Boettcher:

This is in reply to your letter (4101-6422-0302) dated March 2, 1981, which
requested changes to Type Certificate Data Sheet (CCDS) A10SW for the MU-2B
series airplanes. The additional propeller hub models will be added to
TCDS A10SW at the next revision. The propeller TCDS indicates that these
are minor changes not effecting eligipility of the propellers.

e e Sincerely,

-~ \ 9
XJ[.’J%@' (/Z L'Jc'f??é

; Lawrence G. Kirkwood
Chief, Propulsion Section

cec:

Mr. John J. Miller
305 Foreman Avenue
Norman, OK 73069



Not Subject to OMB Clearance
1

UNITED STATES OF AMERICA
DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

STATEMENT OF CONFORMITY
SECTION | -~ AIRCRAFT :

2. MODEL :
v MARE Mitsubishi MU-28-20 i
R ;
3 sEmAL NO. 183 4 REGISTRATION N2. NO{TMA ;
- SECTION 1l — ENGINE ;
L Ry 2. MODEL i
;
l 3 SERIAL NO.
SECTION Il - PROPELL ER
b 1. MAKE 2. HUB MODEL

3. BLADE MODEL & HUB SERIAL NO.

S BLADE SERIAL NOS.

SECTION 1V -~ CERTIFICATION

1 hereby certify that:

m A. I have complied with Section 21,33(a).

E1 . The sircraft described above, produced under type ‘certificate only (FAR 21 Subpart F), conforms to its type certificate,
15 1n u condition for safe operation, and was flight checkedon . ... ...
(Date)

E-] C. The enpine or propelier described above, presented herewith for type cenification, conforms to the type design therefor,

[:] D. The engine or propeller described above producced under type certificate only (FAR 21 Subpart F), conforms to its type
certsficate and is in o condition for safe operation, The engine or, if applicable, the variable pitch propeller was subjected
by the manufacturer to & final operational check on .

(Dute)

INXKXXXX Aircraft conforms to Type Design in accordance with A2PC Type Data Sheet

and Log Book Listings showing compliance with applicable AD's and latest
Bi-Weekly AD Listing Number 83-21.

[N "\& é 4
SIGNATURE OF csﬁ% 6, ‘4 3/ TITLE
John C. Reust J Assistant Director Quality Assurance Department |
ORGANIZATION 291-4 DATE
Mitsubishi Airtphft International, Inc. - Certified Repair Station 11/8/83

FAA Form B130-9 ts-781 'UsSE PREVIOUS EDITION '




1. TYPE O yO .nd_oz PROJECTY NO.
CONFORMITY INSPECTION RECORD “ﬁ 206t -D
INSTRUCTIONS —.>n4 :mn \\\
(liems not listed are selfexplanalory)
. X 3. !ODMF

A, Indicate the tatest deawing change number or leties auted 10. Stute the reusons larreyrction ar .. wha terive action %

un the diawing, together with the date. Rhen pertinent, was taken, Nonconlonnsties ceepla r_ ems will be &Nb

indivate the latest engineering change or change order .::2_ when they are lue .r v rolulypr pro ._ ¢l or a test 4. PERIOD COVERED BY THIS REPORT

snd date of 1asuance article.
9, fndicate the number of items inspected found 1o be mnoI

{actory (in conformity and of scceptable wurkm r Ee 2:: Only those items passed v< the manufacturer® % u \Q u

unsatislaciory. spection system should be inspecie _: c:_ a:
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% § Sew-127i00-¥2

8. DATE AND no.| 2 NO- 1TEMS

6. NOMENCLATURE OF PART INSPECTED 7. DRAWING NO. OFf FouND | FounD
LATESY CHANGE SAT. UNSAT.
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CONFORMITY INSPECTION RECORD " ﬂ vﬁm~_0§z“v»omnq o

INSTRUCTIONS 2. !>zc \\
{liems auc lisied are selfFeaplanatory) [—‘\\\ \\

. , 3. —.ODNF

A. Jndicate the latest drawing change numbes or letter noted 10, State the ceasons {oreejection and what totrective uction r&\\\“
on the drawing, 1ogether with the Jate. Rhen pertinent, was laken. Nonconlannities in acceprable stems will be %§N |§
sndis ate _rn. letest engincering hange or change order noled !raa.__.u* are for the protolypr product o 4 test 4. PERIOD COVERED DY THIS REPORT
and date of issuance. article.

9. Indicate the number of items inspecierd found 1o be satin- FROM
factory (in conlormity and of acceptable wurknianship) v NUOTE: Only those items passed by the manufacturer’s in- \\\m\%w \Q \.N
unsatisfeciory. " spection system should be inspected for confurmuy.

S. INSPECTED BY

Wil 1. \\&a&\ S r1iB0-42
8. DATE AND NO. 9. NO. ITEMS

6. NOMENCLATURE OF PARY INSPECTED 7. ORAWING NO. OF FOUND | FounDp |10. UNACCEPTABLE CONDITION AND/OR CORREC TIVE ACTION TAKENW
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1. TYPE ﬁ!CDCﬁd .u»O-mnn NO.
CONFORMITY INSPECTION RECORD 7] QQ&
INSTRUCTIONS 2. MANUFACTURER \ W \
- -
{liems not listed are selfexplanatory) s\&\&r\k\ NQQ \)\ h
3. MODEL
R. Indicate the latent drawing change number ot fetter nated 10, State the ons lurre . ‘tion an ._ whal tastecive :&
un the drawing, together with the date. Rhen periinens, was lake / ‘unformities in acceptable items wi : v %&& @ \»\\mm
indicate the .:- t engineering change or change order noted 1: : 1ey are -.: the v vtolype pro ._ 1 07 & test . PERIOD COVERED BY THIS BEPORT
snd date of 4 ce. article
c-._n_ ;-. v of items inspecied found 10 be » FROM TO
factory Lin conlarmity snd of acceplable wourknian r v_ NUTE: Oaly :.. se¢ ilems passed by the manufactu in- /7 % %.W \\ /0 \lw
unsalisfaciory. . spection system sho Ev inspecte ._— con — 3:: mvnndmc oy 7 H § “\&
pstlewme (7 M peiit ) 5772
8. DATE AND NO. 9. NO. ITEMS
§. NOMENCLATURE OF PART INSPECTED 7. DRAWING NO. QF

FOUND | FOUND
LATEST CHANGE

227" 9,9/
%Rm.\'w\“. 77 0ST; 2

10. UNACCEPTABLE COMDITION AND/ORCORRECTIVE ACTION TAKEN

Areeessyr Dezn oy
70, H2P0
Y S /85
Bfene. 727 /9922 | / ADE Creompllifed Flecaph
. 72.2/

LGrantE 12200bd: 7 33/ 1-7574)
Ll SR FP2008 B Sl Pyzese

ﬂ&um\\mv 22, bl m&@uﬁ«.

WAL %u\;\&u\\ 770/ 7BHE-/1E.
sy S &Q&n By Jo 5Vs78¢

N&%W\\@% - — / | CrezdED \\@Qﬁ\“. A utearl

m)\‘.co._ 14-661 FORMERLY FAA FORM 187 . 00 ‘




i DEPAFTMENT OF TRANSPORTATION Form Approved
; : FEDERAL AVIATION ADMINISTRATION Budget Bureau Ne. 05-R060.1

i FOR FAA USE ONLY

MAJOR REPAIR AND ALTERATION SFFICE IDENTFICATION

: {(Airframe, Powerplant, Propeller, or Appliance)
INSTRUCTIONS: Print or type all entries.  Sec FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof)
for instructions and disposition of this form.
MAKE . A . MODEL
_, IRCRAFT Mitsubishi ) MU2B-20
S L SERIAL NO. NATIONALITY AND REGISTRATION MARK
i 483 ’ N711FR
NAME [As shown on registration certificote) ADDRESS (As shown on registrofion certificote)
©o 2. owker P. 0. Box 4667
Florida Pock Industries, Inc. Jacksonville, Fla 32201
3. FOR FAA USE ONLY
4. URIT IDENTIFICATION 5. TYPE
uNit KE MODEL SERIAL NO. ALTER-
: A Repal |
AIRFRAME VEPIIP IS 0e 000000000004 (As described in ilem 1 above) evsssssrsssssrsrssrvss X
.ERPLANT
PROPELLER
TYPE
APPLIANCE  raconer
6. CONFORMITY STATEMENT
A. AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY C. CERTIFICATE NO.
. L. U.S. CERTIFICATED MECHANIC .
AlResearch Zviation Company FOREIGN CERTIFICATED MECHANIC AL rFrame
Rt 3 Box 68 X |CERTIFICATED REPAIR STATION ss III
Augusta, GA 30906 MANUIACTURER RS701-28

D. I certify that the repair and/or alteration made to the unit(s) identified in item 4 above and described on the reverse or
attachments hereto have been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE S TUREr OF AUTHOR NDIVIDUAL
(o L5 7

7. APPROYAY FOR RETURN TO SERV@/

Pursuant to the authority given persons specified below, the wnit identified in item 4 was :(?.;Peaed in the manner prescribed by
_the Administrator of the Federal Aviation Administration and is [SPAPPROVED [JREJECTED _

OTHER (Speci
FAA FLT. STANDARDS MANUFACTURER )(’msrscnou AUTHORIZATION "
INSPECTOR o .
CANADIAN DEPARTMENT
FAA DESIGNEE REPAIR STATION OF TRANSPORT INSPECTOR
OF AIRCRAFT
OF APPROVAL OR CERTIFICATE OR SIGNATURE OF AUTHORIZED INDIVIDUAL
ION DESIGNATION NO.
3/15/83 |1A1666941 7%.4.,4 /7. C W

FAA Farmm 337 7-o7; OO 18T £ - £Tetmm {83201




NOTICE

Weight and bolance or operating limitation changes shall be entered in the oppropriate aireraft record.
4r clterction must be compotible-with all previous alterations to assure continued conformity with the

1 applicable airworthiness requirements.

B. DESCRIPTION OF WORK ACCOMPLISHED (If more space is required, aoffach additional sheets. Identify with air-
croft notionality and registration mark and date work comgleted. ) '

Installed oil access doors on both right cowl doors as follows:

Cut out section of cowl skin. Installed doublers, hinge and latch with
original skin cut out.

Work accamplished per STC SA326L, drawing #2007 and AC43.13-1. ILog entries
made. Weight and balance change negligeble. ’

END

{1 ADDITIONAL SHEETS ARE ATTACHED




é;".'“a

DIPANIMENT Of TIANSPORTATION Form Approved
FEDERAL AVIATION ADMINISTRATION Budger Bureas No. 04-R060.1

MAJOR REPAIR AND ALTERATION FOR FAA USE ONLY

. ) OFFICE IDENTIFICATION
{Airframe, Powerplant, Propeller, or Appliance)
INSTRUCTIONS: Print or cype all entries.  See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof)
for instructions and disposition of this form.
: MAKE . MODEL
L 1 MRCRAET Iitsubishi 1811~ 2R-20
‘ : ’ SERIAL NO. . NATIONALITY AND REGISTRATION MARK
183 12500
NAME [As shown on registration certificote) ADDRESS (As shown on registration certificate)
2. OWNER ) o Suite 500, 1 Plymouth ¥Meeting
Jav pee Aviation, Inc. ‘ Mluvmonth Mentina Do 10462
- 3. FOR FAA USE ONLY ]
4. UNIT IDENTIFICATION 5. TYPE
UNIT 144 ODEL SERIAL NO. ALTER-
s - " REPAIR |
S AIRFRAME Crsrssssrsrrsesssverss (As described in item 1 above) sevesssessssssrssrssss
L : >4
. WERPLANT
PROPELLER
TYPE
APPLIANCE e uner
6. CONFORMITY STATEMENT
A. AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY C. CERTIFICATE NO.
Lancaster Aviation, Inc. U.S. CERTIFICATED MECHANIC
F.. D. 3 FOREIGN CERTIFICATED MECHANIC
Lititz, Pa. 17543 v | CERTIFICATED REPAIR STATION 161-4
MANUFACTURER

D. 1 certify that the repair and/or alteration made to the unit(s) identified in item 4 above and described on the reverse or
attachments hereto have been made in accordance with the requirements of Part 43 of the U.S. Federal Avistion Regulations
and that the information furnished herein is true and correct to the best of my knowledge. -

DATE . SIGNATURE OF AUTHORIZED INDIVIDUAL

Aoril 17, 1980 \0‘{""‘”“7%

7. APPROVAL FOR RETUSH TO SERVICE

Pursuant to the authority given persons specified below, the unit identified in item 4 was x(x::_}%ud in the manner prescribed by
the Administrator of the Federal Aviation Administration and is [3J APPROVED [TJREJE

FAA RLT. STANDARDS MANUFACTURER INSPECTION AUTHORIZATION &l
INSPECTOR
-f CANADIAN DEPARTMENT
FAA DESIGNEE .. | xePaiR sTATION OF TRANSPORT INSPECTOR
OF ARCRAFT
ATE OF APPROVAL OR CERTIFICATE OR SIGNATURE OF % RIZED INDIVIDUAL
REJECTION DESIGNATION NO. ~d - :
4/17/80 161-4 g

AL orfm 337 (7-81 N ) (8320}




NOTICE

y Weight and bolance or operating limitation changes shall be entered in the appropriate aircraft record.
. An olterction must be compatible with all previous alterctions to assure continved conformity with the

applicable girworthiness requirements.

¢
b
i
4

b '| . DESCRIPTION OF WORK ACCOMPLISHED (If more spoce is required, attach additional sheets. Identify with air-

. craft nationality and registration mark ond date work completed.) ~, -

Installeé second Wulfsberg ¥WH-18 Cabin Control T. existing Flitefone IIZ
Svsten.

Installation done in accordance with AC43:13-2 Chapters 2 and
wulfeberg Install Manual.

Eguinment list revised, Weignht and Balance computed.

‘ - ' [ ADDITIONAL SHEETS ARE ATTACHED :
. ’ ' LS. GOVERNRENT PRINTING OFFICL : 1047 OF ~1T72-023




LANCASTER AVIATION

MUNICIPAL AIRPORT R.D.3 LITITZ PA 17543 717-569-5341

april 17, 1980

mitsubishi Hodel: MU-2B-20

‘ 125JE Serizl: 183

This Weight and Balance supercedes Weight and Balance dated 2/1/7€.

Installedé wulfesberg wWn-1& Cabin Control.

Weiaght Arm Moment
Lircralft 6553.1 159.62 1046027.54
WE-18 2.9 97.2 282.

6556.0 15¢.6 1046309.54

ew nircraft T.T. 6556, lbs.
New Aircraft E.V.C.G. 159.6 ins.
wew Useful Load 3364. lbs.




> DEPARTMENT OF TRANSPORTATION Form: Approwed
FEDERAL AVIATION ADMINISTRATION Budger Bureau No. 04-R060.1
FOR FAA USE ONLY

! _ MAJOR REPAIR AND ALTERATION. OFFiCE IDENTIFICATION
{Airframe, Powerplant, Propeller, or Appliance}
LNSTRUCTIONS: Print or tvpe all entries.  Sce FAR 43.9, FAR 43 Appendix B, and AC 43.9+1 (or subsequent revision thereof)
for instructions and disposition of this form.
MAKE MODEL
* ‘ Am(Rm Mitcouni shi ) Kli~-2R~20
) SERIAL NO. NATIONALITY AND REGISTRATION MARK
- 183 M25IR
} NAME (As shown on registrafion certificate} ADDRESS (As shown on registration certificate)
: 2. OWNRR | Jay Bee Aviation, Inc, Suite 500, 1 Plymouth Meeting
i bT}mmﬂ-h' Meot] nG—La- 18462
3. FOR FAA USE ONLY
4. UNIT IDENTIFICATION 5. TYPE
uNIt XE ODEL SERIAL NO. ALTER-
MAl M REPAIR ATION
AIRFRAME Cosrsrssssesssssssssrs (As described in item 1 cbove] eeeessrdssessrsrsssssrer . X
NERPLANT
rROPELLER
TYPE
APPLIANCE T oRer

6. CONFORMITY STATEMENT

B. XIND OF AGENCY C. CERTIFICATE NO.

A. AGENCY'S NAME AND ADDRESS
U.S. CERTIFICATED MECHANIC

Lancaster Aviation Inc.
R D’ %3 FOREIGN CERTIFICATED MECHANIC
CERTIFICATED REPAIR STATION 161-4

Lititz, Pa. 17543

MANUFACTURER

D. 1 certify that the repair and/or alteration made 1o the unit(s) identified in item 4 above and described on the reverse or
attachments hereto have been made in accordance with the requitements of Part 43 of the U.S. Federal Aviation Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE SIGNATURE”OF AUTHORIZE DIVIDUAL.
1 Feb. 78 ~— C—/kZ. -4,//0[122@)\

7. APPROVAL FOR RETURK TO SERVICE

Pursuant to the authority given persons specified below, the unit identified in item 4 was inspected in the manner prescribed by
the Administrator of the Federal Aviation Administration and is K] APPROVED [JREJECTED

OTHER [Specs
FAA FLT. STANDARDS MANUFACTURER . INSPECTION AUTHORIZATION BSpecity)
INSPECTOR
CANADIAN DEPARTMENT
FAA DESIGNEE REPAIR STATION OF TRANSPORT INSPECTOR
xx OF AIRCRAFT
ATE OF APPROVAL OR CERTIFICATE OR SIGNATUR AUTHORIZED NDIVIDUAL
REJECTION DESIGNATION NO. : ’ Zé\_<__
1l Feb. 78 161-4 Rl - s/l Ml g e
4 {8320)

FAA Form 337 (7-67)




NOTICE

Weight and bolance or operating limitotion changes shall be entered in the appropriate oirqah record
an alterction must be compatible with all previous alterations to assure continued conformity with th.
applicable airworthiness requirements.

E. DESCRIPTION OF WORK ACCOMPLISHED (If more spoce is required, attach additional sheets. Identify with air-
croft nationality and registration mark and date work comgleted.)

Removed Bonzer Radar Altimeter System installed King
KRA 405 Radar Altimeter System.

Installation done in accordance with AC 43:13-2 chapter
2 and 3 also King installation manual 006-0104-02.

Equipment list revised, weight and balance computed.

£,

3 V5 eH

4 | 4 A A RO
LA '

45
y

At
3 b

The installed equipment has been tested in flight and

adequately performs its intended function with no adverse effects
on other equipment in the aircraft.

Pilot

[[] ADDITIONAL SHEETS ARE ATTACHED

% 1975-G.P.0.-1703-M/873-200/175



LANCASTER AVIATION INC.

; . LANCASTER MUNICIPAL AIRPORT

| AIRCRAFT SALES
i - R.C. a3 LITITY, PA, 17823 PHONE: 717 S565~53&1%
‘ AITRCBAPT MAINTENANCE

CHARTER FLIGHTS

IRSTRUSTION

Febuary 1, 1978
Mitsubisghi Model: MU-2B-20
K25JB S/N 183
This weight and balance supercedes weight and balance
10 Jan. 1975,

Removed Bonzer Radar Altimeter System.

Installed King KRA 405 Radar Altimeter System.

weight arm moment
o Aircraft empty wt. . 6546.7 159.5 1,044,794.65
gy . Bonzer AL-71 Ind. -1.0 71.1 -71.10
; Bonzer TRN-71 R/T unit -2.5 305. ~-764.75
0 Radar Altimeter Antenna -0.7 305.9 -214.13
King KRA 405 R/T unit +6.3 286.8 +1806.84
King KNI 415 Ind. +1.7 71.1 +120.87
KA 54 ant. +1.3 125.6 +163.28
A 54 Ant, +1.3 - 147.6 +191.88
6553.1 159.62 1,046,027.54

New Eppty wt. 6553.1 lbs.

New Empty Wt. C.G. 159.62 ins.

New Useful Load 3366.9 lbs.




| .

DEPANIMINT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

MAJOR REPAIR AND ALTERATION
{Airframe, Powerplant, Propeller, or Appliance)

Form Approved
Budget Bureau No. 05-R0GO.}

FOR FAA USE ONLY

OFFICE IDENTIFICATION

INSTRUCTIONS: Print or type all entries.
for instructions and disposition of this form.

See FAR 43.9, FAR 43 Appendix B, and AC 43.9~1 (or subsequent revision thereof)

MAKE MODEL
1. AIRCRAFT VTTSTTETSHY MI1=28-20
SERIAL NO. NATIONALITY AND REGISTRATION MARK
183 . 251R
NAME [As sh istration cerlificate) ADDRESS (As show strotion_ certificot
2. OWHER (As shown on repis Suite (500 5?1? %mot‘lth“ 'e:t':).ng
Jay See Aviation Inc, | Plymouth Meeting , PA, 19462
J. FOR FAA USE ONLY
4. UNIT IDENTIFICATION 5. TYPE
UNIT MAKE MODEL SERIAL NO, REPAIR ‘:’;"
ATION
AIRFRAME PO PrrIrresssesressid (As described in item 1 above)sesessesessssssessssse x
, "
"~ WERPLANT
AOPELLER
TYrE
APPLIANCE MANUFACTURER

6. CONFORMITY STATEMENT

A. AGENCY'S NAME AND ADDRESS

B. KIND OF AGENCY

C. CERTIFICATE NO.

Capitol Aviation Of Ga., Inc,
Bushfield, Augusta, Ga, 30906

U.S. CERTIFICATED MECHANIC

FOREIGN CERVIFICATED MECHANIC

Limited Airframe

x CERTIFICATED REPAIR STATION

701-28

MANUFACTURER

D. 1 certify that the repair and/or alteration made to

the unit(s) identified in item 4 above and described on the reverse or
attachments hereto have been made in accordance with the requirements of Part 43 of the U.S, Federal Aviation Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE

. N

1/16/75

. . . .
. . " .
.

.| SIGNATURE OF AUTHORIZED INDIVIDUA!.

<¢zfzéiffiéézzaca_._, _,(44?/7z¢;12f519457

7. APPROVAL FOR RETURN TO SERVICE

Pursuant to the authoricy given persons specified below, the unit identified in item 4 was
the Administrator of the Federal Aviation Administration and is

] APPROVED []RE

%ed in the manner prescribed by

OTHER [Specity}

Y I FAA FT. STANDARDS MANUFACTURER = | INSPECTION AUTHORIZATION
. INSPECTOR
CANADIAN DEPARTMENT
FAA DESIGNEE REPAIR STATION OF TRANSPORT INSPECTOR
OF AIRCRAFT

CERTIFICATE OR
DESIGNATION NO.

ARP 1666941 T.A

JE OF APPROVAL OR
KEJECTION
1/16/75

SIGNATURE OF AUTHORIZED INDIVIDUAL

P %4-’/\'

, J

FAA Form 337 (7-s7)

(8320)




.-v

. : -~ "NOTICE

Weight and balance or operating limitation changes sholl be entered in the appropriate aircroft record.
&n clteration must be compatible with all previous alterations to assure continued conformity with the
| opplicable ocirworthiness requirements.

B. DESCRIPTION OF WORK ACCOMPLISHED (If more space is required, attach additionol sheets. Identify with air-
croft nationality and registrotion mork ond dote work completed.)

- -+ Installed Tip Tank Taxi lights as per Capitol Aviation Ine. STC 39 GL
and related installation instructions,

I ] ADDITIONAL SHEETS ARE ATTACHED .
UL COVIRRMEINT PRINTING OFFICT : IN? OF —172+-243



¢ \\

2 v AN

DEPARIMEINT OF TRANSPORTATION -
FEDERAL AVIATION ADMINISTRATION

MAJOR REPAIR AND ALTERATION

(Airframe, Powerplant, Propeller, or Appliance).

Budget

Form Ap,

ved
uress No. 04-R060.1

FOR FAA USE ONLY

OFFICE

IDENTIFICATION

INSTRUCTIONS: Print or type all entries.
for instructions and disposition of this form.

See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof)

i I:,

MAKE ] MODEL
llitsubishi 1428-20
1. AIRCRAFY SERIAL NO NATIO?!ALL\'Y AND REGISTRATION MARK
3 an 29
NAME [As :hawn on registration nrf:f:ca’o] ADDRE%S lAsSsg:sm onl m'ohon uré{lwg)
2. OWKER Jav Ree Aviation, Inc. Sulte iymouth Meeting,
oY ° ° ? Plvmouth, Meetins, Pa, 19:€2
- 3. FOR FAA USE ONLY
- : J\c‘
4. UNIT IDENTIFICAHON 5. TYPE
UNIT — | = MAKRE R WLt MODEL (/(// S gEmiAL NOL T T apparx | ALTER
- ¢« ‘g~ @ - e - ATION
A!RFRAM.E . VPP srrrsrrprsrsressed (As described in item 1 a e) ‘ . X
JWERPLANT| - e ’
J -
PROPELLER .
TYrE -
APPUANCE e —— v P

7 6. CONFORRITY STATEMENT -

A. AGENCY'S NAME AND ADDRESS /

=~ B. KIND OF AGENCY -

N

C. CERTIFICATE NO.

H

Tetenboro }.:.rcf'af't Serv
L0l Industrial &venue,
Teterbowo, N, J. 07608/

U.S. CERTIFICATED MECHANIC

FOREIGN CERTIFICATED MECHANIC

X |cexnrcared xerair sTATION T

muuucru:n ot

Limited ..
Airframe L,395

D. 1 certify that the repair and/or ah‘:mlon made to

the unit(s) |denuﬁed in uem d above and described on the reverse or
azachments ‘hereto have been made in accordance with the requirements of Part 43 of the U.S; Federal. Amnon chuhnom
and thiat the information furnisbed herein is true and correct 'to [he best of my knowledxe. Ce

oo e e

" N - I T
DATE e .0 "e =5 .
Aol -

VAV

/) A <
e e £

A A,

FAA Form 337 (7-67n

/’

s ~ =t~ == 7, APPROVAL FOR RETURN TO SERVIEE™ * -
Pursuant to the authority given persons specified below, the unit identifed in xtem 4 was ed in the ma.(ner prescribed by-
the 'Administrator of the Federal ‘Aviation Administration and i PROVED - LRRITEY e “_-.-'53"3‘7-‘“' :
. |\ te s P - -, -
S e T P J.n.um kol el \ v W e X e mm&w-%xyxm@w
INSPECTOR cTuR (SPECTION AUTHORZATION~ BRI e -
! . . . CANADIAN DEPAXTMENT ‘
‘j [**- | Fas DESIGNEE x | rera stanon OF TRANSPORT INSPECTOR o :
hatl I - OF AIRCRAFT ¢~ - “*v 27 #o Rt frwifetote s -
JATE OF APPROVAL OR CERTIFICATE OR . |SIGNATURE OF AUTHORIZED IND DUAL
REJECTION 1/10/75 DESIGNATION NO.
4395 Howerd ‘A. Ceiler

(8320)




-~

NOTICE - oo es \(\,

» We:ght ond balance or operatmg limitation changes shall be entered in “the appropncfe cirtraft record.
‘ \-‘m olterction must be compatible with oll previous clterations to assure continued conformity with the

_:pphcable airworthiness requirements. | e avEels i ;

—~—y—

e 3

s = Tn=| 8. DESCRIPTION_OF WORK ACCOMPLISHED (If_more space_is. required, attach odditional’ sheefs.__.ldenhfy wdh air-
LR I sxraft- ncrhonahty and reg:ffrahon mar} ’and ’dcﬁe work compTeied)-‘Lm el r_v,;: ;

b i1 S 2 e S Land - {0 at bamadiy gl p

h] . -
: ._m“___The.tollcuing.eqnipmentighangewﬁhde..*€Ex§ﬂ .
. ;SSSQi ( NG

. Ly osdteee ey
. \Removed RCA A.V.3. 55 Rader,
¥ _Instslled Bendix RD1 1200 EBadar;
TnstalledfFlight Phone 'III," -I.
B1erter & T V.S.I," el e
SEULE] ppnel units inatalled in standard nanel cut-outs, renans
t units secured to fo”ward aft radio shelves provided by airecral*
i manufacturer, v - ‘
A B U S U B -
. e ;9“\All cabIef’fabrlcated in-accordance‘w1th radio menufacturnra
.- manuals & in accordance with F.A.A. ACLL3-13-2 Chapter 2 & 3.

\“ \
TN TRt BT T ~“.“‘ \ y

D ?.-f..-’%?:f-t?.tl.l.nz alt. *‘_vi.&n..

e g1l work perforﬁéd in accordence with 4.C., }3~13-2 Chapter 1"
- All antennas 1nstalled in accordance with F,A.A, AC L3-17-2
( ne DteI‘ 3- -

e - ~---Alrcraft equiped with two each 200 amp.-generators total

e

?;"’“ runnlng load does not exceed 80% of alternator capacity.

‘_““ | ~-—Aireraft equlpment list~rev1sed & welght & belance change
otwnd in log book. . ...

’.‘Zf'». PN BT - LUNN TORNT MOt SR T N (U rre rtaton

o Alrcraft test flowm in accordance with F.A.R, 91.25 & AC
-h-—lg—l A Chapter 15 L . it R .
' OOl [P, P . ...l . . Lt Vem mme e - e - oA .
e ’-“Teou flight satlsractory by S U
Jf el T."‘:’T"'“"'" - - —_— e ————

: [J ADDITIONAL SHEETS ARE ATTACHED
. . U.S.G.P.O, 1972/720-694/545/1203




Serial No,

Malke  liitsublchi
Hogel Ii428-20

Reg. lo,

SUPPLEIENTAL WEIGHT ARD BALANCE DLTA AND ZCCIFFINT LISt

183

L2578

Prepared by:Teterboro Lircraft Co. Dgte Jen., 10,1975

DL WWILTIDL® O 4k

_,...3 ST e
(o

i

R rAS e vev SN TN Fosl

JT= DIESCRIPTION VELGHT ARY HMOMENT
OLD DATA:z 654:9.00 159.2 1,0L2,5C6,00
INSTALLED:
Bendix RT 12014 1 59. £19.5
PR v 12024 Zo.g 10675
DA 12034 5.0 0.0
Collins 332D12 22.5 8 g.gO
Flite Phone III 270.0 1}2 .
Hend Set . 170.0 4,2.8
I‘D.C. EnCOding Alt. " 56.00 19 L)
" Llerter £6.00 112.0
IVSI £6,.00 10&.4
. g “3mioVED | |
Indicator - 68.5 -1027.0
o Antenna 5. -27.
159.5 1,04, 794 .65
CATEGORY EMPTY WEIGHT CENTER OF GRAVITY | USEFUL LOAD
XORM 651 6.7 3373.30

et e
T



DEPAYTMENT OF TRANSPORTATION Form Approwed
FEDERAL AVIATION ADMINISTRATION Budget Bureax No. 04-R060.1
FOR FAA USE ONLY

MAJOR REPAIR AND ALTERATION
) OFFICE IDENTIFICATION
(Airframe, Powerplant, Propeller, or Appliance)

INSTRUCTIONS: Print or type all entries. See FAR 43.9, FAR 43 Appendix B, and AC 43.9~1 (or subsequent revisioa thereof)
for instructions and disposition of this form.

MAKE . MODEL
Mitsubishi ) MU-2B-20
1. KIRCRAFT SERIAL NO. NATIONALITY AND REGISTRATION MARK
: 183 ' N350MA
b NAME (As shown on registrotion certificate) ADDRESS (As shown on registrofion certificote)
2. OWNER P.0. Box 3848
‘ MU-2 Corporation San Angelo, Texas 76901

3. FOR FAA USE DALY

4. UNIT IDENTIFICATION ' 5. TYPE
UNIT MAKE MODEL SERIAL NO. xeran | ATEM
: ATION
:‘: AIRFRAME CPPPPLIDIr0sssrsssersed [As described in item 1 above) sevvessevssssesrsssrese xx
: . WERPLANT
PROPELLER
TYPE
APPLIANCE ANUFACIORER
6. CONFORMITY STATEMENT
A. AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY C. CERTIFICATE NO.
MU-2 Corporation U.S. CERVIFICATED MECHANIC R.S. #207°Dimited
Box 3848 FOREIGN CERTIFICATED MECHANIC Airframe,Mitsubishil
San Angelo, Texas 76901 Y | CERTIFICATED REPAIR STATION MU-2B Series
MANUFACTURER

D. 1 certify that the tepair and/or alterstion made to the unit(s) identified in item 4 sboye and described on the reverse or
attachments hereto have been made in accordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE SIGNATURE OF AUTHORIZED

_' INDIVIQUAL
9-27-74 Glen L. Rodd ,Q&Zm /M

7. APPROYAL-FOR RETURN TO SERVICE

Pursuant to the authority given persons specified below, the unit identified in item 4 was ig_sxgled in the manner prescribed by
the Administrator of the Federal Aviation Adminiswration and is [} APPROVED ["]REJE

- FAA FLT. STANDARDS MANUFACTURER - * |- | INSPECTION AUTHORIZATION * - OTHER (Specit)
INSPECTOR
K CANADIAN DEPARTMENT
FAA DESIGNEE REPAIR STATION OF TRANSPORT INSPECTOR
X OF AIRCRAST

TE OF APPROVAL OR CERTIFICATE OR SIGNATURE OF AUTHORIZED INDIVIDU
EJECTION DESIGNATION NO. Q
9-27-74 R/S 207 -4 Glen L. Rodd fne >

FAA Formm 337 (7-6n (8320)




NOTICE

- Weight and bolance or operating limitation changes shall be entered in the appropriate airqaft re
: An alteration must be compdfible with all previous alterctions to assure continued conformity wi
: applicable airworthiness requirements. " ‘

8. DESCRIPTION OF WORK ACCOMPLISHED (If more.space is required, aftach additional sheets.  Identify wit}
croft nationalify and registration mark and date work completed.) -

1. . Installed Interior per STC SAI313SW. v .. S .
2. Installed M4C Auto Pilot per STC SAQSSSW. -
3. Installed Electric Pitch Trim per SIC SALIS4SH.
4. Installed Avionics Shelving per STC SA148BSW.
5. Installed Antennas per STC SA11;‘89.SW. o
6. Aircraft Weighed & Balanced to‘ above conf:_iguratio’q on 9-26-74,

s e

- LAST ITEM:

[ ADDITIONAL SHEETS ARE ATTACHED .
T RS COVEBRMENT PRINTING OFFKS : 1947 OF —




DEFARIMENT Of TRANSPOKTATION Form Approved
FEDERAL AVIATION ADMINISTRATION Budger Bureau Ne. 04-R060.1

: FOR FAA USE ONLY
MAJOR REPAIR AND ALTERATION SFICE ENTFICATION

{Airframe, Powerplant, Propeller, or Appliance)
INSTRUCTIONS: Print or rype all entries. See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or snbsequem revision thereof)
for insttuctions and disposition of this form.
MAKE . MODHE
: 1. AIRCRAFT Mitsubishi MU-2B-20
p ’ SERIAL NO. _ . NATIONALITY AND REGISTRATION MARK
183 N350MA
; NAME {As shown on registration certificote] ADDRESS {As shown on registrotion certificote)
£ 2. OWNER P.0. Box 3848
MU-2 Corporation - San Angelo, Texas 76901
HIU dllCldUUH lUCIHIHCu H\-.Cla \fogp,m USE ;OHLT. J}q}lwuuu
- anworthiness u:uuncm -2t TS L PIOTE 10T e 3LUve uts"
; cribegt aircraft, su
ut nzed
/7 (Date) |gnature of FAA Inspector, T T
MW LANR T L ibhaok Taeel
4.7 ORIT I DERTIFIGTIOR™ ™ ! 5. TYPE
uNIT o 3 ALTER-
: MAKE MODEL SERIAL KO reranm | AT
AIRFRAME (As dascribed in item 1 ChOVE) FOPPrIrsresssstrresrssss X
. NERPLANT
PROPELLER
TYeE
APPLIANCE ATTUFACTORER
. . I - . . L e . .
6. CONFORMITY STATEMENT
. A. AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY C. CERTIFICATE NO.
MU-2 rCOI'pOI’a'thD . v . U.S, CERTIFICATED MECHANIC, | R S. #207-“ Lml-ted
Box 38u48 ’ ’ FOREIGN CERTIFICATED MECHANIC Aa.rframe Mitsubishi
San Angelo, Texas 76901 - X | CEXTIFICATED REPAIR STATION MU-ZB Sem.es
T R MANUSACTURER . ]
- ——
D. 1 ccnxf} that the repair ;nd/or nltenuon mde !o the unit(s) identified in item 4 above and dcscnbed on lhe reverse or
_ sttachments_hereto have been made in sccordance with the requirements of Part 43 of the U.S. Federal Aviation Reguhuons
and that the informatiorfurnished herein is ‘true and correct to the best of my knowledge: - - -
DATE . . ... . i w,eee o+ | SVGNATURE or AUTHORIZED INDIVIDUAL ... .
September 27, 1974 . Glen L. Rodd E%«, ﬂ M
i : L et ~~ 7. APPROVAL FOR RETURN TO SERVICE - -
Pursuant to the suthority given persons specified below, the unit i identified in item 4 was inspected in the manner prescribed by
the Administrator of the Ffdml P.:vunon Administration and is APPROVED DREJEC(%)
FAA FLT. STANDARDS MANUFACTURER - INSPECTION AUTHORIZATION- OTHER (Specify)
INSPECTOR
CANADIAN DEPAXTMENT
FAA DESIGNEE REPAIR STATION OF TRANSPORT MNSPECTOR
X OF AICRAFT
DATE OF APPROVAL OR CERTIFICATE OR SIGNATURE OF AUTHORIZED INDIVIDLIAL
REJECTION DESIGNATION NO. 7
September 27, 1974 | R/S 207-4 Glen L. Rodd ; >

FAA Fonp 337 7-em {8320)




2 B N NOTICE

Weight and balance or operating limitotion changes shall be entered in the appropriate aircraft record.
An clteration must be compatible with all previous olterafions fo assure confinued conformity with the
applicable airworthiness requirements.

8. DESCRIPTION OF WORK ACCOMPLISHED (If more space is required, attoch additional sheefs. Identify with gir-
‘craft notionality and registration mark and dote work completed.) ~

1. Installed Basic King Package per‘ @ig.lQ?ESA—OOOQ (Ref. STC SA1546SW oh -25 model)

N TS .
2. Installed AVQ-55 radar per dwg. 925A-0005 (Ref. STC SA1549SW -25 model)
3. Installed Bonzer radar altimeter per dwg. 925A-0014 (Ref. STC SA1563SW -25 model)

4. Installed Aerosonic encoding altimeter P/N 101435-01229 per dwg. 925A-0019.
(Ref. STC SA181BSW -25 model) :

5. Installed King Area NAV Sys. per dwg. 925A-0007 placarded VER only.- .

-

(Ref. STC SA1548SW -25 model)

LAST ITEM

[ ADDITIONAL SHEETS ARE ATTACHED

U.L SOVEANMENT PRINTING OFFICE : 347 OF — 272083

ok




\ DEFARTMENT OF TRANSPORTATION Form A}Apnml
Budget Buress Ne. 04-R060.1

FEDERAL AVIATION ADMINISTRATION
' MAJOR REPAIR AND ALTERATION > czF o; ;":; CLAJ;E ozNLY
{Airframe, Powerplant, Propeller, or Appliance)

INSTRUCTIONS: Print or rype sll entries. See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof)
for instructions and disposition of this form.

MAAKE MODEL
1. AIRCRAFT Mitsubishi ) 40-2B-20
: SERIAL NO. NATIONALITY AND REGISTRATION MARK

183 ] N350MA

NAME (As shown on registration certificate) ADDRESS (As shown on registration certificote)
2. OWNER P.0. Box 3B48

: MU-2 Corporation San Angelo, Texas 76901

The aileration igeniiiied nerein COMBIIFDRVFAR DSE DRDricabit

airworthiness reg {s and |s‘apgroved for The above des-
cribed aircraft, stibject t conf

authpfized jn FA
G/27/7 _
// (Ddte) . T(Ygnature of FAR Inspector,
‘’ SVABHNY /IDENHFRATIONAGS) S, TYPE
' ALTER-
| UNI MAKE MODEL SERIAL NO. weean | AP
AIRFRAME CP0rrr 20 0ssssresrressd (As described in item 1 cbove) ewsreessssessessessesres h:0.0'¢
. NERPLANT
PROPELLER
TYPE
APPLIANCE TANUTACIUNER
6. CONFORMITY STATEMENT
. A, AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY . C. CERVIFICATE NO.
MU-2 Corporation U.S. CERTIFICATED MECHANIC ° R.S. #207—7&:!.mited
Box 3848 - FOREION CEXTIFICATED MECHANKC Airframe,Mitsubishi
San Angelo, Texas 76901 x_[cemmpicanio aerate siation -2B Series
MANUFACTURER

D. I certify that the repair and/or alteration made to the unit(s) identified in item 4 sbove and described on the reverse or
artachments hereto have been made in sccordance with the requirements of Part 43 of the U.S. Federal Avistion Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE SIGNATURE OF AUTHORIZED INDIVIDUAL
9-27-74 . Glen L. Rodd ,Qé!@, f M
7. APPROVAL FOR RETURN TO SERVICE :

Pursuznt to the autbority given persons specified below, the unit identified in item 4 was inspected in the manner prescribed by
the Administrator of the Federal Avistion Administration and is m APPROVED DR.EJE

FAA AT STANDAROS | . | mapUFACTURER - [~ - | INSPECTION AUTHORIZATION OTER fomsit)
INSPECTOR
CANADIAN DEPAXTMENT C T
FAA DESIGNEE KEPAIR STATION OF TRANSPOKT INSPECTOR
X Of AIRCRAFT

TE OF APPROVAL OR CERTIFICATE OR SIGNATURE OF AUTHORIZED INDIVIDUAL
ECTION DESIGNATION NO. j
9-27-74 R/S 207-4 Glen L. Rodd / 144 .

FAA Fform 337 (7-é7 (8320}




NOTICE -

Weight and bolance or operafihg limitotion chonges shall be entered in the appropriate aircraft record.

applicoble airworthiness requirements.

. An clteration must be compatible with all previous alterations to assure continued conformity with the

. 8. DESCRIFTION OF WORK ACCOMPLISHED (If more space is required, attach additional sheets. . Identify with air-
-craft nationality ond registration mark and date work completed.) ~* -~

1. -~-Installed Curved Power Lev‘é'r‘s: P/M¥01823 (t:o- clear Radar -Scope) per
DWG MU-0183. .

2. Relocated Aft Battery from R/E Wheel Well to Aft Fus Compartment per
Dwgs 920A4007 & 920A4008. - i ' . )

3. Modified Battery Temp Warn Sys Wiring, Due to Relocation of Battery,

) per Dwg 925A4008 & Extending Wires From R/H Wheel Well into Aft Compartment
along with Battery Cables. , o ,

4., Installed PC-15 Inverter per Dwg 920A-8007 & 925A4014.

5. Installed 2nd. Rotary Inverter per:Dwg 920A-8301, - - - -

6. Acft Weighed & Balanced to above Configuration on 9-26-74.

LAST ITEM:

' /
[J ADDITIONAL SHEETS ARE ATTACHED
-~ U3 GOVERWNENT PRINTING OFFICE : 1942 OF ~~2T2-04%




DEPATIMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
MAJOR REPAIR AND ALTERATION
(Airframe, Powerplant, Propeller, or Applionce)

Form Ap)
Budget Ne. 04-R060.1

FOR FAA USE ONLY
OFFICE IDENTFICATION

INSTRUCTIONS: Print or type all entries.  See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof)
; for instructions and disposition of this form.
MAKE MODEL
1. AIRCRAFT Hitsubishi MU-2B-20
r . SERIAL NO. NATIONALITY AND REGISTRATION MARK
i 183 - N350MA
NAME (As shown on registrotion certificote) ADDRESS (As shown on registration certificate)
2. OWNER P. 0. Box 3848
MU-2 Corporation San Angelo, Texas 76901
; The alteration i0eniitied Nerein 370FORITRRA W58 ALY appiitabie
= airworthiness requirements and 1s approved 1 aDOVE Ues-
| cribed aircraft, subiect to ¢ 4; erson
autfiorized/in FAR 43, \segfion 48.7.
A A :,, (Vs , W
//iSignature of FAA InSpector,
‘ A SUNHAOPRTI AOETONY | ©AC5) 5. TYPE
UN MAKE MODEL SERIAL NO, REPAIR A;‘“N
ATIO
AIRFRAME mmmwm(b described in item | cbove) eessssssssssersersvsse X
. WERPLANT
PROPELLER
TYee
APPLIANCE AT ACTURER
- - 6.. CONFORMITY STATEMENT - - --v v ee - o- - - - : -
A. AGENCY'S NAME AND ADDRESS B, KIND OF AGENCY C. CERTIFICATE NO.
U.3. CERTIFICATED MECHANIC A
- i R.S. #207-4 Limited
MU-2 Corporalltl‘onh ) ) FOREIGN CERTIFICATED MECHANK ] Airframe,Mitsubishi
Box 3848. - .- .%o - % 7 [y |cexmricavo nepaix sTanON MU-2B Sez,'ies
San Angelo, Texas 76901 MANUFACTURER —omnrt y | .

D. I cenify that the repair. l;ld/OX’ alterstion msde to the unig

it¢s) identified-in item 4 above and described on-the reverse or

attachments hereto’ have beén made in accordance with the requirements of Part 43 of the U.S.
and that.the information furnished herein is frue and correct to the b,sstoﬁqgr-!:goylcdg&-. e

Federal Aviation Regulations
RO = S R N .

DATE - -

. 3 i et SIGN;ATURE,OF‘-AUTHORIZED‘ INDIVIDUAL" — .
September .27 ; 1974 7 - |eled K RBdd > -C%qf w

'~ SRR

F

&0 . a .- g . APPROVAL-FOR RETURN -TO SERVICE -~~~

Pursuant to the suthority given persons specified below, the unit identified in-itern 4 was inspected in the maoner prescribed by

the Administrator of the Federal Aviation Administration sod is K] APPROVED [JREJE
FAA FLT. STANDARDS | | jianubacTutsn -« | - | inesrecnon auozanion -« - |O TR eesst) D C e
INSPECTOR
CANADIAN DEPARTMENT - )
FAA DESIGNEE REPAIR STATION ©OF TRANSPORT INSPECTOR
X OF AMRCRAFT

TE OF APPROVAL OR CERTIFICATE OR SIGNATURE OF AUTHORIZED INDIVIDUAL
CTION DESIGNATION NO. o ’J] / M
September 27, 1874 R/S 207-4 Glen L. Rodd Qy Lesr, A L 4

FAA Form 337 (7-¢7

(8320)



R
S NOTICE
Weight and balonce or operahng limitation changes shall be entered in the oppropriate oircroft record.
An clterction must be compadtible with ‘all prewous alterations to ossure continved conformity with the
applicable airworthiness requirements. - A

8. DESCRIFTION OF WORK ACCOMPLISHED (If more space is required, attach add:honal sheefx ..Identify with air-
“eroft nchonamy and registration nark and dote work complefed.) : )

System consists of King
- KDM-700A, KHR-661, and PN-101 inditator P-N 331A-3G.

1. Ref. FAA Form 337 dated 9-27-74.+ Item. 5 RUAV: Sys..
YHNC-810;-

2. System was installed in accordance with ng reccomendation & MAI dwgs. & has
been verified by the equipment mfg. as meeting accuracy specifications outlined
in A.C. 90-45. Sys. has been bench-checked and is approved for enroute term:.nal
& approach IFR use.

Jo - e c « o

3. 'RNAV llght :mdlcatmg "RNAV operative placarded "RNAV Engaged "o,

U, S0

- e e iim— va e

TN T

w

[J ADDITIONAL SHEETS ARE ATTACHED

UL COVERNEINT PRINTING OFFICE : 1947 OF =LT1-043
R .



OIPATIMEINT OF TRANIPORTATION Forws Approved
o FEDERAL AVIATION ADMINISTRATION Budget Bureax No. 04-R060.1

FOR FAA USE ONLY

. MAJOR REPAIR AND ALTERATION. SFFicE IDENTIFICATION
(Airframe, Powerplant, Propeller, or Appliance)
E INSTRUCTIONS: Print or rype all entries. See FAR 43.9, FAR 43 Appendix B, and AC43.9-1" (or subsequent revision thereof)
for instructions and disposiuon of this form.
MAKE . MODEL
1. AIRCRAFT Mitsubishi MU-2B-20
) SERIAL NO. NATIONALITY AND REGISTRATION MARK
183 N350MA
NAME [As shown on registration certificote) ADDRESS (As shown on registration certificote)
2. OWNER . P.0. Box 3848
MU-2 Corporation San Angelo, Texas
‘ 3. FOR FAA USE ONLY
1
4. UNIT IDENTIFICATION 5. TYPE
ALTER-
UNIT MAKE MODEL SERIAL NO. REPAIR ATiON
AIRFRAME Worressrereseversseres (As described in item 1 above)esessssssssesssessress XXX
. NERPLANT
PROPELLER
TYPE
APPLIANCE A NUFACTORER
6. CONFORMITY STATEMENT
A. AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY C. CERTIFICATE NO.
MU-2 Corporation U.S. CERTIFICATED MECHANIC R.S.#207-4 Limited
Box 3848 FOREIGN CERTIFICATED MECHANIC Airframe,Mitsubishi
San Angelo, Texas X |CERVIFICATED REPAIR STATION MU-2B Series
MANUFACTURER

D. I certify that the repair and/or alteration made to the unit(s) identified in item 4 2bove and described on the reverse or
attachments hereto have been made in sccordance with the requirements of Part 43 of the U.S. Federal Aviation Regulations
and that the information furnished herein is true and correct to the best of my knowledge.

DATE SIGNATURE OF AUTHORIZED INDIVIDUAL

L/24/74 ames A. Crosby

7. APPROVAL FOR RETURH TO SERVICE

Pursuant to the authority given persons specified below, the unit identified in item £ was i(r:\_srpecxed in the manner prescribed by
the Administrator of the Federal Aviation Administration and is [{] APPROVED [JREJECTED

FAA FLT. STANDARDS MANUFACTURER INSPECTION AUTHORIZATION OTHER (Specify)
X |mnsrecTOR

CANADIAN DEPARTMENT

FAA DESIGNEE REPAIR STATION OF TRANSPORT INSPECTOR
OF AIRCRAFT . .

Te OF APPROVAL OR CERTIFICATE OR SIGNATU 1ZED INDIVIDMAL
EJECTION DESIGNATION NO.
4124174 SW-EMDO 2-0-43 Francis C. Stouffer

FAA Form 337 -7 Gro L 18 O . 4migne (8320)




NOTICE yrss- - - <& S e
. —anght ond bolance or operating limitation changes sFiol"Be entered in the ¢ approprrc aircoft Fecord.
:alteration must be compatible with all previous alterations to assure continved conformity with the
I opphccb!e girworthiness requirements.

8. DESCRIPTION OF WORK ACCOMPLISHED (If more space is required, attach additional sheets. Identify with air-
craft nationality and registration mark and date work completed.)

1. 1Installed battery temperature warning system per STC SAlB74sW.

Last Item

. [} ADDITIONAL SHEETS ARE ATTACHED




DEFATTMENT Of TRANSPORTATION Form Approved
FEDERAL AVIATION ADMINISTRATION Budger Bureau No. 04-R060.1
FOR FAA USE ONLY

' -
' MAZOR RePAIR AND ALTERATION. OFFicE IDENTFICATION
{Airframe, Powerplant, Propeller, or Appliance)
INSTRUCTIONS: Print or type all entries.  Sce FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 {or subsequent revision thereof)

for instructions and disposituon of this form.
MAKE . MODEL
1. AIRCRAFT Mitsubishi MU-2B-20
: SERIAL NO. . NATIONALITY AND REGISTRATION MARK
183 N350MA
ADDRESS (As shown on registrction certificate)

NAME [As shown on registration certificate)
P.0. Box 3848

2. OWNER
MU-2 Corporation San Angelo, Texas
3. FOR FAA USE ONLY

4. UNIT IDENTIFICATION 5. TYPE
3 o. ALTER-
?. URIY MAKE MODEL SERIAL N weam | A0
: AIRFRAME CPP0r 20000000000 00000¢ (As described in item 1 above) eevsssessssessrrersese
.VERPLANT
PROPELLER
TYPE
APPLIANCE o Trorer
6. CONFORMITY STATEMENT
A. AGENCY'S NAME AND ADDRESS B. KIND OF AGENCY C. CERTIFICATE NO.
MU-2 Corporation U.S. CERTIFICATED MECHANIC * R.S. #207-4 Limited
Box 3848 FOREIGN CERTIFICATED MECHANIC Alrframe Mitsubishi
San Angelo, Texas X | CERTIFICATED REPAIR STATION ~ MU-2B Series
MANUFACTURER

D.: I certify that the repair and/or alteration made 10 the unit(s) identified in item 4 above and described on the reverse or
attachments hereto have been made in accordance with the requirements of Pant 43 of the U.S. Federal Aviation Regulations
and that the information furnished herein is true and ‘correct to thé best of my knowledge.

DATE . . ) lGﬁA BE pF Al QORI INQIVIDUAL
al g s
10/15/73 anfofd D', "Smith

7. APPROYAL FOR RETURN TO SERVICE

. the unit identified in item 4 was ins ed in the manner prescribed by
E]APPROVED UREJEC'IPECSK

a2

Pursuant 1o the authority given persons specified below

the Administrator of the Federal Avistion Administration and is
OTHER {Speci
FAA FUT. STANDARDS MANUFACTURER INSPECTION AUTHORIZATION "
INSPECTOR
CANADIAN DEPARTMENT
FAA DESIGNEE REPAIR STATION OF TRANSPORT INSPECTOR
X OF AIRCRAFT .
OF APPROVAL OR CERTIFICATE OR SIGN RE OF AUTH lZEU\ INDIVIDUAL
SIECTION DESIGNATION NO. P 7o, 4
10/15/73 R/S 207-4 anford D. Smith
{8320}

FAA Form 337 (7-o7: CPO 18T 0. 4Tas0n




- NOTICE: - . "
- ey ’ T e, . )
Weight and balance or operating limitation changes shall be entered in the appropricte aircroft record.
An olterction must be compatible with all previous alterations fo assure continued conformity with the
. . Pplicable oirworthiness requirements. '
. 8. DESCRIPTION OF WORK ACCOMPLISHED (If more space is required, attach addition&{sbe’efs.‘ ., Identify with oir-
craft nationality and registration_mark and date work comgleted.} e
. Lo R T e Y
L. Installed Pitot Tube.Assy. per STE SAL029SW. =7 =" ™%
x.;:-.;‘r- S _' S o) . B N _.; i . m
2. Installed Prop Syt}c:pnizer“_:per,‘__STC,,SA\‘ZEOC;_E.:".é.,, e e
3. Installed Strobe Li.giits per STC. :SABOD‘E;A,'::" :~ T T B
= Ty . U LR -
. . . .- :3 :..“.-:-".’“ Af,}'.'h“ e .A . e
4. 1Installed Radome pexr STC SASBBE& .., = -i1 .. ... e
5. 1Installed Emergency- Locator Irafxsmittgx. RESCU/.SB per STC SAl4L1SW.
. last Irem .. ,
; rj [ Pl ]
| Loosus GTILE o ol T
.. . LT L somes :
T
" (LA . ‘-) "
2 EA o v
r ! ;_‘..‘ N ' - Y] r v
A P P -, '.; s e ¢ A
:- ‘.. . ‘. R T [#] » - =~
2 " RN, S S T
. . T : QRS
¢ .

. : [ ADDIONAL SHEETS ARE ATTACHED UL
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Appendix 7

System Team Report
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;

SYSTEMS TEAM

EVALUATION OF THE MITSUBISHI MODEL MU-2 AIRPLANE

In‘accordance with paragraph 2! of FAA Order 8119.4 and guidance contained

in the ACE-106 memorandum of October 4, 1983, a System Team was formed as a
part of an overall Special Certification Review to review and evaluate the

systems and equipment design of the MU~2 airplane. The Systems Team

consisted of the following Federal Aviation Administration personnel:

Team Leader: Larry D. Malir
Standardization & Evaluation Group, ACE-105
Aircraft Certification Division
Kansas City, Missouri

Team Members: Donald Michal
Systems and Equipment Manager, ACE-130C
Alrcraft Certification Office
Des Plaines, Illinois

Donald Gondor

Structure and Loads Section, ANM-120S
Aircraft Certification Office
Seattle, Washington

RS



S1 Statement of Problem/Question:

Are the primary and secondary flight controls adequate to show compliance

with the certificating rules?

Facts Bearing on the Problem

The three basic concerns for which this review was conducted are:

a. Is the flutter substantiation adequate?

b. 1Is the design adequate to prevent jamming, binding, or other

obstructions that would inhibit safe flight?

c. Are the design loads adegquate?

These concerns were first reviewed to ensure that compliance with the
applicable CAR's and special conditions had been shown in an acceptable
manner. Secondly, the design of the manual flight control system was
reviewed for any latent features which might result in an unsafe condition
should a failure occur. Thirdly, the service history of the manual flight
control system was reviewed for any known structural or mechanical failures
which might result in an unsafe condition. Lastly, the accident reports of
numerous unexplained accidents were reviewed to see if there is a connection

between the accidents and possible failures in the controls system.

The manual flight control system consists of cable systems operating the

elevator, rudder, elevator trim and rudder trim. Roll control is achieved

by the use of spoilers actuated by & combination of cables and push rods.

Sl-1



Roll trim is accomplished by electrically powered trim aileronms. Flaps

are driven by an electric motor through drive shafts.

Certification Process

The airworthiness standards which apply to the design of the MU-2 series
flight control system are CAR 3, Subpart C, "Strength Requirements” and

Subpart D, "Design and Construction."

Documentation for the MU-2B-26 showing compliance with these standards was
reviewed. Additional documentation for other models in the MU-2B series of
airplanes was given a cursory review to ensure that the practices of the

earlier documents were carried over to the later ones.

CAR 3 allows the loads used in the design of the flight control system to be
derived in one of two ways. These loads should be based on the aerodynamic
loading of the flight control surfaces. However, these loads need not
exceed those representative of maximum pilot effort. Aerodynamic loads for
the MU-2B were shown to be less than those produced by the maximum pilot
efforts listed in CAR 3.212, Figure 3-11 (Reference Report No. 5ET 65147).
Therefore, Mitsubishi conservatively showed compliance with the strength
requirements of Subpart C by designing the control system for the pilot
effort loads listed in Figure 3-11 of CAR 3. There are two exceptions to
this philosophy. The trim tab control surfaces and the flap surfaces are

designed for the loading required by CAR 3.225, 3.223, and 3.234.

Flutter substantiation in accordance with CAR 3.311 and 3.347 was

accomplished by a combination of ground vibration tests, analytical flutter

S1-2



analysis, and flight flutter tests (Reference Reports 5ET 65151, YET
66090). Since CAR 3 did not require it, freedom from tab flutter with a
disconnect in the tab control system was not shown. Primary control
surfaces {i.e. rudder and elevator) are balanced. Trim control surfaces are
not balanced but have been shown to be sufficiently rigid to preclude

flutter.

The reliability of spring devices used in the flight control system was
established as required by CAR 3.347 by tests of three samples of each
spring device to a life of 100,000 load cycles. The spring devices
exhibited no adverse change in properties such as permanent deformation or
loss of spring rate. With acceptable reliability, freedom from flutter due
to a spring failure need not be demonstrated. Therefore, the flutter
substantiation includes the effects of all applicable spring devices

installed.

The various stress analyses for the flight control system structure were
reviewed (Reference Reports 5ET 65169, -1, -2; S5ET 65168-1; 5ET 65149; YET
74170; YET 7417)1; YET 69121, -1; SET 65148; YET 66057). The criteria used
to review these reports included proper application of the established
loads, acceptable distribution of these loads into the structure, acceptable

safety margins and the use of any special factors as may be required.

The design values used in these reports to establish margins of safety were

referenced to an approved source (i.e., MIL-HDBK-5).

S1-3



. These reports established the proof of structure for the flight control
system in accordance with CAR 3.171 - 3.174, 3.302 - 3.306, 3.329, and

3.330.

Finally, proof tests to limit load and operational tests were conducted on
the entire flight control system (Reference Reports YET 65246; YET 66012;
NRO774). Compliance with CAR 3.327, 3.328, 3.335, 3.342, and 3.343 was

demonstrated by these tests.
As required by CAR 3.337 and 3.338, the tab and flap actuators were shown to
be irreversible by the proof and operation tests and/or by analysis

depending on the type of screw actuator used.

Design Layout Review

‘ The review of the design of the manual flight control system revealed one
deficiency which has the potential to affect safety of flight. CAR 3.339
requires that the extension of flaps be synchronized by a mechanical
interconnect unless it is demonstrated that flight characteristics with an
asymetrical flap configuration are not unsafe. The MU-2B flap system is
designed with a flap drive system such that the flaps on either side of the
airplane are driven in parallel off of the flap drive motor. Power to the
flap jackscrews is transmitted by torque tube assemblies. A check of the
drive system showed that there are certain failures which could cause an
asymetric flap configuration. An example would be the torque tube failure
at the flap drive motor left output shaft. Safe flight characteristics in .

this condition has not been demonstrated.

‘ Sl-4




Inspections and flight tests conducted in conjunction with this review
established that the design of the flight control system complies with CAR
3.337 requirement that the trim systems operate independently of the primary

control system and the airplane is controllable with the trim systems only.

Service History Review

A review of service difficulty reports and incident data since 1972 showed
negligible reports involving the mechanical flight control systém except for
four specific areas. Failures in these areas could either affect
controllability or increase the susceptibility of the empennage to flutter.
These four areas are the elevator tab actuator rod, the tab rod attach
brackets, the flap outboard auxiliary drive shaft, and the elevator down

springs.

There have been four malfunction reports of the elevator tab actuator rods
separating from the tab while in flight. Two of these separations resulted
in what was described as severe airplane vibration and one of these resulted

in an uncontrolled loss of altitude (4,500 feet).

The actuator rod tab fittings have been the subject of numerous malfunction

reports for worn bushings and excessive play.

The flap drive system has had numerous malfunction reports of auxiliary
drive shaft failure. These drive shafts power the outboard flap actuators

on each wing.
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One of the two elevator down springs on one airplane was found broken.
There was no pilot report of adverse airplane response due to the broken

spring.

Accident History

Review of 23 unexplained MU-2B accidents did not indicate any discernable
link between these accidents and the structural design of the flight control

system.

Discussion of the Relevant Facts

The two tab rod separations which resulted in airplane vibration involved an
MU-2B-36 and an MU-2B-35. Both airplanes had climbed to cruise altitude and

were being trimmed out to cruise speed when the severe vibration started.

One of the airplanes, the =36 Model, went into an uncontrolled dive from
18,000 feet to 13,500 feet before a recovery could be made. Upon landing,
the ~36 was found to have the left élevator trim tab actuator rod failed
which caused the tab to jam in the full-up position. The investigating
authority believed that the rod end jam nut had not been properly tightened
and this had allowed the rod end to strip its threads and pull out of the
actuator rod. (Reference Iceland Directorate of Civil Aviation letter dated

June 28, 1983).

Also, one MU-2 used for flight tests for this SCR was found to have a loose

jam nut and to have considerable play in the threaded engagement.
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In the second incident, power was reduced and the -35 landed without

mishap. The right elevator trim tab rod was found disconnected. Further
inspections showed that the left tab rod was still connnected but the bolt
connecting it to the tab bracker was not safetied. Another possibly
pertinent fact was the lubrication requirement of ADs 77-04~07 and 77-13~19
which calls for lubrication of the tab bracket bushings every 100 hours. &
check of the airplane maintenance records showed that the lubrication had
been accomplished five hours prior to the incident. (Reference SDR
120480058WP) It is possible that faulty maintenance resulted in the nissing

bolt not being properly secured and hence its loss in flight.

Another MU-2B-35 was involved in a missing tab rod attach bolt incident. In
this case, there was no reported airplane vibration. The missing bolt was

never found. (Reference SDR 122981029SW)

In 1976, it was reported that a pilot of MU-2B-25 had to reduce speed and
use 5° of flaps in order to maintain altitude. Inspection revealed that the

tab rod end fitting had failed.

The above malfunction reports indicate that it is possible the tab will

flutter if the tab rod should become disconnected. The certification basis
for the MU-2B, CAR 3.311, did not require that freedom from flutter be shown
with a disconnect in the tab control system as is currently required by FAR

23.629(f).

The elevator uses two springs to maintain the elevator in the down position

at zero airspeed. The flutter substantiation for the airplane empennage did
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not consider the loss of one or both of these springs because the
reliability of these springs was established in accordance with CAR 3.347.
Since these springs tend to increase the rotational stiffness of the
elevator, loss of one or both of them could have an adverse effect on the
flutter characterstics of the elevator. An additional analysis conducted by
Mitsubishi, Engineering Report NA-36274, has shown that loss of both springs

would have a negligible effect on critical flutter speeds.

AD 77-04~07 and AD 77-13-19 currently address the tab attach fittings by
requiring periodic inspection for worn bushings and excessive play and by
requiring periodic lubrication of the bushings. These ADs are considered to

be adequate for the hinge cracking problem.

ADs 75-02-01 and 74-11-02 were issued to deal with the failure of the

flexible flap drive shafts and are considered adequate for this problem.

Conclusion

This review has established that:

1. Flutter substantiation acceptably shows compliance with the
applicable airworthiness standards. However, service experience
has shown a likelihood of elevator trim tab disconnections that
appear to be induced by maintenance error during servicing for
compliance with AD 77-04-07 and 77-13-19. Tab flutter will

possibly result if the tab actuator rod becomes disconnected.

2. Even though the flaps on either side of the airplane are
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R 7 interconnected mechénically, there are failure modes which
. could cause the extension of flaps on one side of the airplane and
not the other. This asymetric condition has not been demonstrated
to be safe. Review of the service history of the flap drive system
provides no indication that the reliabilty of the system is
suspect. With acceptable reliability, an interlock to prevent an
asymetric condition should a failure occur would not normally be

required.

With the exception of the above comments on the trim tab, the manual primary

. and secondary flight controls are considered adequate.

Recommendation

Amend Airworthiness Directives 77-04-07 and 77-13-19 for all MU-2s to

require compliance with the current optional provisions defined in

Paragraph (d) of AC 77-04-07 so as to reduce the potential for human error

when using the current repetitive inspection and lubrication procedures.
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Statement of Problem/Question:

172}
(2%

the fuel quantity indication system adequate to properly show the volume

P
n

of fuel aboard the airplane and to monitor the transfer of the fuel from

tank to tank?

Facts Bearing On Problem

The Model MU-2 fuel system consists of five fuel tanks; one main tank, two
outer tip tanks, and two outboard wing tanks. The fuel quantity indication
sys£em consists of the tank mounted transmitters with their panel mounted
indicators. Some earlier models have only two indicators which monitors the
main tank and the two outer tip tanks. The panel location for these

indicators vary from model to model.

Certification Process

The Model MU-2 fuel system was certified in accordance with the requirements
in CAR 3. A fuel quantity indication is required by Paragraphs 3.655(b)(i)
and 3.672. The fuel system arrangement and operation is certified in
accordance with Paragraphs 3.429 through 3.554. During the special
certification review it was determined that the Model MU-2 fuel system did

comply with the applicable CAR 3 requirements.

Service Experience

During the review it was noted that 10% of the accidents were attributed to
fuel exhaustion by the NTSB. The team interviewed several pilots and no
reports were recorded of inability to accurately monitor the fuel system
operation and quantity of the fuel. Several cockpit configurations were
reviewed and the indicator panel location was questioned. The MEOT flight
test team was requested to evaluate the location of these indicators and no

problems were noted (See MEOT portion of the report).
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Accident History

0f the 152 MU-2 accidents reviewed, 16 involved the fuel svstem. The
majority of the 16 incidents or accidents were attributed to fuel

starvation.

Discussion 0Of Relative Facts

After reviewing the complete fuel system on the Model MU-2 airplane, the
fuel quantity portion of the system was identified as an area for which
further evaluation was required. Service history, accident reports, and
interviews with pilots led the SCR Team to flight test the general fuel
monitoring system. The fuel quantity indicators were reviewed during the
MEOT flight test and the transfer function of the system was also monitored

on all MEOT flights with no problems noted or recorded.

The fuel system is fairly complex for an airplane of the 1963 times but is
straightforward in design. Single faults such as the loss of engine bleed
air to the tip tank will prevent the use of the tip tank fuel but this is
easily monitored by the pilot and adequate main tank fuel is available to
provide sufficient range for an alternate course of action for normal over

land flights.

Conclusion

From the information compiled during the review, it is the conclusion of the
system portion of the SCR team that further invesitgation or reevaluation of

the fuel quantity indicator system by the FAA is not warranted.

Recommendation

None
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. $3 Statement of Problem/Question

Is the ice protection system adequate to perform its intended function?

Facts Bearing on the Problem

The ice protection system of a Model MU-2 airplane consists of pneumatic rubber
inflatable boots, installed on the leading edges of the wings, vertical and
horizontal stabilizers. The boots are inflated by the engine bleed air and
deflated by vacuum created by engine bleed air and an ejector system. An
automatic and manual mode is provided to operate the boots. A pressure
monitoring system is also provided. Windshield anti-ice system consists of an
ethylene glycol fluid system on early models and dual electrically heated
windshields with heavy duty windshield wipers on the later models. The
) propellers' blades are protected from ice accumulation by electrical heated
‘ elements. The pitot tubes, static ports, and stall warning vanes are also

electrically heated to provide ice protection.

Certification Process

The ice protection system of the Model MU-2 was certified in accordance with
requirements of CAR 3. Paragraphs 3.652 and 3.712 were the basis for ice
protection system functional and installation requirements. The special
conditions included in the May 14, 1965 letter, provided for propeller ice
protection and required provisions for the prevention or removal of ice
accumulation on propellers or accessories where ice accumulation would

jeopardize engine performance.
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No addizional regulatory requirements were documented as necessary for
certification of the MU-2B ice protection system. Prior to certification for
Type Certificate AlOSW, several pilots' testimonials of actual flights

into icing conditions and their opinion of the system's peformance were
obtained. These testimonials and Mitsubishi engineering reports were the major
documentation that was reviewed in the Systems Team SCR effort. From this
documentation the system team established that the MU-2B ice protection system

did comply with the identified CAR 3 requirements and special condition.

Service History

During the review of the Model MU-2 accident reports it was determined that
several of the unexplained accidents occurred during icing conditions and those
icing conditions could have possibly contributed to the accidents. Review of
documentation and field interviews were primarily directed toward the ice
protection system and the possible problems that a failure of the system could

create.

Accident History

The following accident or incident reports were reviewed with special
attentions given to the ice protection system:
- MU-2B-35, N298MA - where both engines quit during approach to land.
~ MU-2B, N930ON - crashed during final approach during icing conditions.
- MU-2B, N969MA ~ crashed during initial approach during icing
conditions.
- MU-2-25, N233MA ~ crashed during climb in icing conditions.

- MU-2B, N106MA - made hard landing during icing condition.
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- MU-2B, N133M& - crashed during normal cruise in snow showers.

- MU~2Zpy, N531MA - crashed during approach in icing conditions.

Discussion of Facts

Surface (Prneumatic) Deice System — The pneumatic deice system u§es the engine
bleed air for the vacuum and pressure for boot operation. Later Model MU-2's
have a pressure monitoring system but no evidence of a similar warning system
was noted in the earlier models. The source or pressures from engine bleed air
is fairly reliable as compared to the mechanical and electrical driven vacuum
pumps but the loss of the primary tail surface ice protection could go

undetected.

Windshield Anti-ice or Deice - The earlier Model MU-2 s were equipped with an
exterior fluid spray system. The fluid is basically ethylene glycol. The
capacity of the fluid is 1.5 gallons with a discharge rate of 1.7 pint per
minute. The total fluid capacity and the flight time it represents, creates
some questions whether the capacity is adequate to be considered as the primary

windshield ice protection for flight into known icing.

Pitot and Static Pressure Systems - The pitot and later model static ports are
heated by electrical power. Continuous monitoring of an overhead control panel
pover meter is the major annuciation if a failure does occur. Failure of a
pitot or static port heater would cause a very small power meter deflection
which may not be detected by the pilot. The amount of heat generated by the
imbedded electrical heaters is also questioned as whether the heater was
adequate to control the ice and moistgre in the pitot and static systems (See

System Item S5).
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Engine anti-ice system - On November 27, 1983, MU-2B-25, Serial Number 594,
N293MA, was involved in an incident where both engines quit during approach to

land in icing conditions.

The FAA inspector who investigated the incident concluded that the engines
probably quit as a result of ice accumulation in the nose cowl lip area and
around the airflow (PT3) sensor. Further investigation revealed

significant damage to both engines first stage compressor turbines and the
engine inlet deicer lines to both engines were loose from the engine inlet
deice valve. ASW-150 is reviewing the incident to determine the appropriate
action which would require a positive means to secure the deice line fittings.
The pilot also stated he had to reset the circuit breaker labeled "OVHD Panel”
three times in flight. It was shortly after he had reset the circuit breaker
the third time, on final approach, that the right engine quit followed shortly
by the left engine. He managed.to restart both engines and narrowly averted a
crash landing. Further evaluation by investigators revealed the circuit
breaker was located under the circuit breaker heading of "Lights" but in fact
is the feeder circuit breaker for the overhead deice panel containing
breaker-switches for propeller deice, left and right engine intake heat, both
pitot heaters and stall warning vane heater. In response to this incident, the
SCR team inspected six other -25 and -35 model aircraft that had the circuit
breaker labeled "OVHD Panel" and located under the '"Lights'" section of the
circuit breaker panel. Mitsubishi's drawing for the installation in the -35
model shows the underlining or bracket for "Lights" to stop short of the
subject circuit breaker. The incident inspectors could find no reason why the

circuit breaker kept popping.
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The electrical power distribution design of the MU-2B was reviewed and it

was noted the circui: breaker in question is the single electrical power source
of the overhead anti-ice panel. This common point in the electrical design
becomes critical to the ice protection of the MU-2B airplane. 4 single fault
such as a broken wire supplying the overhead panel or faulty circuit breaker
also becomes equally critical. A failure mode and effect analysis which would
address the circuit breaker or any other single fault in the ice protection
system was not found in any documentation reviewed by the system team. In the
opinion of the system team, the MU-2B is a high performance airplane with the
capability of exiting most ice conditions but if the above identified failure
to the anti-ice electrical power goes undetected by the crew, a hazardous

condition could occur.

Icing flight tests - The MEOT Team conducted a limited evaluation of the

MU-2B-20 in icing conditions. There were three encounters and two flights were

into moderate icing conditions. The objectives of the icing flights were to
determine that handling qualities did not deteriorate with a reasonably
expected residual ice accumulation and that all icing protection equipment
performed its intended function. The MEOT Team found no discrepancies or items

for concerns.

Conclusions

The documentation of the earlier Model MU-2B ice protection system would be
considered inadequate for present day certification into known icing and the
lack of documentation that addresses the consequences of an electrical failure
or ice protection system reliability has motivated the system team of the SCR
to recommend further investigation of the complete MU-2B ice protection. From

the review of accident reports and the system design, the systems team of the
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SCR have several questions pertaining to the adequacy of the overall ice

protection svstem to properly perform its function.

1. Corrective action 1s necessary to ensure the engine inlet deice lines do

not work loose. ASW-150's current action on this item may be adequate.
2. The overhead deice panel feeder circuit breaker is improperly labeled on
some aircraft in service, and reliability of the single circuit to provide

power to both engine anti-ice systems is questionable.

3. The adequacy of the pitot/static system to ensure freedom from

contamination under all probable conditions is questionable.

Recommendations

1. On all Model MU-2 airplanes, review, by a failure mode and effect analysis,
the adequacy of the single circuit to provide reliable power to the systems

powered by the overhead deice panel.

2. On all Model MU-2 airplanes, review the heating function of the pitot
probes and static ports and determine if the level of heat is adequate for

the required ice protection function (See System Item S5).

3. On all Model MU-2 airplanes review the effect on the airspeed and altitude

indicating systems and the loss of electrical power that provides the ice

protection function for the probes in an event of a single electrical bus
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system failure. Review the criticality of the loss of the pitot or
static ice protection function and determine if a visual warning to the

pilot is required (See System Item S$5).

On all MU-2 airplanes review any static pressure adjustment made by the
method of attaching a metal spacer to the external surface of the airplane
aft of the static port. Determine, by test, the adequacy of the static
port ice protection system to prevent ice build-up as result of the spacer

(See System Ltem S5).

FAA review the requirements of FAR 23 for the purpose of providing
regulatory requirements for a heated pitot probe for flight into known

icing conditions on all FAR 23 airplanes.
FAA review the requirements of FAR 23.1323(e) for the purpose of providing

regulatory requirements for a visual warning of loss of pitot probe ice

protection on all FAR 23 airplanes (Reference FAR 25.1326),
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S4 Sratement of Problem/Question:

Does the aural warning for landing gear position and throttle lever position
adequately warn the pilot of the failure to lower the landing gear during

all probable landing operations?

Facts Bearing On The Problem:

Certification Process

The MU-2 landing gear monitor system was certified to the requirement of CAR
3, Paragraph 3.359, "Position indicator and warning." Paragraph 3.359
requires that an aural or equally effective warning device which shall
function continuously when one or more throttles are closed until the pear
is down and locked. The systems team of the SCR found the landing gear
warning system to be in compliance with the applicable regulations as they

are written.

Service History

During the review several maintenance personnel reported that the available
information to service the landing gear monitoring system was adequate but
found that worn switches have caused some problems in the field. It was the
opinion of the systems team of the SCR that these service problems noted

above did not contribute to any accident.

Accident History

The accident history of the MU-2 aircraft contained a number of gear-up
landings or attempted landings. Approximately 23 accidents or 15X of the

total 152 were landing gear extension related.
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Discussion of Relative Facts

During the detail investigation it was noted that the landing gear warning
svstem monitored the position of the engine power levers landing gear down
and lock position switches. During certain landing operations the throttle
setting could be above the throttle closed position and would not give the
proper warning of the landing gear position. This was demonstrated during
the special certification review flight test (See MEOT portion of the

report).

Conclusion

The extension of the landing gear prior to the landing operation of any
airplane is a fundamental action by the pilot and is a basic part of this
flight training. The accident history indicated that fifteen percent (15%)
of the reported accidents were landing gear-up related. The landing gear
warning system complies with the applicable regulations for which the MU-2B
was certified but may not perform its intended function under all probable

conditions.

Recommendations

1. For all Model MU-2B's review the present landing gear position versus
throttle position warning system design and determine if an additional
throttle position is required in order to provide a more positive
warning when the landing gear is not extended and throttles are not

fully closed during landing operations.
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AA review the requirements of FAR 23.729 "Landing gear extension and
retraction svstem" and provide regulatory requirements that would more
accurately indicate or describe throttle position during landing in lieu

of the "throttle is closed" position.




S5 Sta

t

ement of Problem/Question:

Is the airspeed indicating system adequate to operate properly in flight

under conditions varying from clear air and very cold to IFR in icing.

Facts Bearing on the Problem

With reference to an aircraft accident occurring at Elyria, Ohio, on
January 11, 1974, the NTSB summary recounted the pilot experiencing "pitot
system icing during descent from cruise altitude." This accident focused
the SCR Team's attention on the pitot/static system. Subsequent interviews
with a limited number of operators of MU~2 aircraft have revealed at least
five reports of a loss of airspeed indications in flight. The issuance of
Mitsubishi Service Recommendations Number 053, dated January 19, 1979, and
Number SR020/34-005, dated July 31, 1979, provided for increased anti-ice
capability with the installation of new pitot tubes with higher heat
wattage. Optional compliance was recommended if the aircraft is presently

or will be operated under severe icing conditions.

Pilots have reported two modes of failure: 1) the airspeed fluctuates and
then drops to zero, or 2) the airspeed remains at a fixed speed regardless
of changes to aircraft attitude or power. In all cases reported, the pilots
said altimeter and vertical speed appeared to be working properly. In some
cases, the pilots regained airspeed indications as they continued descent
into warmer air. All the pilots were of the opinion the difficulty was
because of ice developing in the pitot system. Their opinions were based on
the airspeed functioning normally after a period of time or after flying

into warmer conditions.
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Design and installation review has also shown that the static system

varies from a basic dual port system with no alternate source to heated
static ports with an alternate static source. On the early airplanes, an
alternate source was installed by Mooney and included as part of the design

file through E.0. MU-0039.

The MU-2 maintenance manuals requires that the pitot/static moisture traps
should be drained anytime the aircraft has been operated in rain or after
washing the airplane. There is no information in the flight manual to
advise the pilot of this draining requirement, nor instructions for the

pilot to use pitot heat during flight in visible moisture.

Discussion:

The basic issue is that safe operation of the airplane can be affected by
the pilot not having an accurate and reliable airspeed indication system as
required by CAR.3.663 and 3.665. Without a usable airspeed indication
system, the pilot may exceed certain airplane limitations and experience
difficulty controlling the airplane. The airspeed indicator and other
equipment, as is necessary, is required by CAR 3.651 for the specific type
of operation, in this case IFR and icing approval, and by 3.652 is required
to "perform adequately the functions for which it is to be used, shall
function properly when installed, and shall be adequately labeled as to its
identification, function, operational limitations, or any combination of

these, whichever is applicable.”

With the case history as documented above, we believe sufficient cause

exists to investigate this matter thoroughly with Mitsubishi and to take
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appropriate action to rectify any problem found during the

investigation. At this point in time, the SCR Team cannot say with
certainty what is specifically causing the blockage. In one case, it was
reported that in checking the system after the pilot reported the incident,
the maintenance supervisor stated he found moisture in the pitot side of the
airspeed indicator. An assured maintenance practice for removal of the

entrapped moisture could alleviate this problem.

In examining several of the airplanes in the field with the Mooney installed
alternate static system, the selector valve was located well under the
instrument panel and next to the left-hand side wall. A majority of these
selector valves were covered by wire bundles, interior furnishings and/or
instruments protruding from behind the instrument panel such that it was
difficult to reach the alternate static selector. The later version of the
selector located on the pilot's side of the instrument panel was a more
suitable design and not subject to being rendered unusable by field

modifications.

Conclusion

1. From our review and analysis, the following sources of contamination
appear likely: 1) through the pitot tube opening during washing of the
airplane or while it is sitting on the ground during heavy, blowing
rain; 2) operation of the aircraft in flight during conditions of
visible moisture without using pitot heat; 3) inadequate heat of the
pitot tube to assure melting of ice and/or evaporation of moisture; &)
ice or moisture shedding from accumulation on the nose of the aircraft

may impact upon the pitot.
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Some early models of MU-2B airplanes were not equipped with an

alternate static system.

In several airplanes operating in the field, the MU-0039 alternate
static system had been rendered ineffective because of interior

furnishings and wire bundles behind the instrument panel.

Recommendations:

1.

On all Model MU-2 airplanes, review the pitot pressure and static
pressure system designs to determine if the designs are vulnerable to
moisture accumulation and entrapment which may cause system pressure
blockage particularly when the moisture freezes. The review must
include an evaluation to determine the criticality of the system during
IFR flights in event of the loss of airspeed and/or altitude indication
systems during critical portions of a flight.

On all Model MU-2 airplanes, review the location and identification of
the alternate static source controls. Determine if the alternate static
source control is sufficiently accessible and properly identified to the
pilot. Review must consider the loss of the primary static system or
function during critical portions of a flight and the selection of the
alternate static is required.

Revise flight manuals to call attention to pitot/static system draining
requirements in the maintenance manual. Review the flight manual
procedures to prescribe the use of pitot heat in flight when visible

moisture is present.



S6 Statement of Problem/Question:

Is the autopilot/trim disconnect or interrupt function adequate to perform its

intended function?

Facts Bearing on the Problem

The primary autopilot installed in the Model MU-2 airplane is the Bendix M-4
autopilot. Early MU-2 models were equipped with the Minneapolis Honeywell
Regulator Model H-14 System No. YG391B2 adaptive autopilot. The servo
actuators for the H-14 autopilot used bleed air pressure from the engine for
primary power. Information pertaining to the certification of the Honeywell
H-14 autopilot was not immediately available during the review because of the
difficulty of obtaining past history of the earlier certification program. The
Honeywell H-14 autopilot was not reviewed during this special certification

review.

During the review, many configurations or combinations of autopilot and
electrical trim systems were noted. Mitsubishi supplied a detail matrix of the
different models and the autopilot and/or trim system applicable to those
models. Model MU~2B and MU-2B-10 were equipped with Bendix M~4C autopilot with
no electrical trim included. Model MU-2B-15 and Model MU~2B-20 were equipped
with Bendix M-4C with an optional electrical trim. Some early serial numbers
of Model MU-2B-25 were equipped with the M-4D. Some models MU-2B-30 and
MU-2B-35 were also equipped with the M-4C autopilot with electrical trim.

Later models of MU-2B were equipped with Bendix M-4D or Sperry autopilots.
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All data that was available for the above Model MU-2B with M-4 autopilots
were reviewed. A limited number of configurations were also reviewed during

visits to operators in the field.

Certification Process

The review of the Mitsubishi matrix disclosed a number of approvals or
certification methods for the Bendix M-2 autopilot. A majority of the
autopilot certifications were approved by Mitsubishi under amended type

certification procedures.

The electrical trim system installations were approved by both the amended type
certification procedure and supplementary type certification. The following
numbers identify some of the STC approvals but not all: SA1310WE, SA955SW,

SA1354SW, SA56150, SA1324SW, and SA1693SW.

All data for the above projects and approvals were reviewed and the autopilot
and/or electrical trim system met the applicable requirements of CAR 3.667
"Automatic Pilot System". The electrical trim was certified in accordance with
the requirements of CAR 3.337 and the Special Condition letter dated May 12,
1971. The Special Condition letter included requirements for a probable
electrical trim tab runaway demonstration but the data showed that during the
flight test for the supplementary type certification SA561S0 (amended) no
malfunction or trim runaways were performed because of the single-fault
split-trim switch design. The MEOT of the SCR team was requested to perform a
electrical trim runaway during their flight test evaluation. Results of flight

test was reported to be satisfactory (See MEOT portion of report)}.
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Service History

During the review of service history and field interviews of the Model nb—z,
several comments were received pertaining to the autopilot servo. No other
part or component of the Bendix M-4 autopilot was reported to have a service
problem. The servo (Model 3013) of the M-4 autopilot has been used on many
airecraft as listed in the Bendix Alert Service Bulletin M-4D-060 Revision 1.
The service bulletin which required a modification to the clutch was included
in an Airworthiness Directive (AD) 81-01-06 which was effective January 12,
1981.

A servo design similar to the Model 3013 servo has been installed as a
component of a JET Electronic Technology, Inc., autopilot which was a major
consideration in the Learjet special certification review in 1980. The clutch
commonly referred to as a "pack powder" clutch was removed from some models of
Learjet as a result of mandatory action in accordance with ADs 81-16-08R2 and

82-01-04R1.

Accident History

During the accident history review of the Model MU-2 no accidents could
positively be identified as caused by an autopilot and electrical trim system
servo malfunction. However from the past service history of the similar servo
installations in high performance aircraft which have caused mandatory action
in the past and the number of unexplained accidents noted in the Model MU-2,

the systems team of the SCR did find cause for further investigation.

Discussion of Relative Facts

The Model 3013 servo design consists of a continuously rotating electrical
motor and the torque transferring clutch of a ferrous material. The clutch of
ferrous material may freeze up because of rust or other contaminations. This

will cause the servo to move the control surface and require the pilot to
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immediatelv disconnect or interrupt electrical power to the servo or

override the malfunctioning clutch. The ability to react in an accepted time
delay to the malfunction, and exercise the proper action to override disconnect
or override that malfunction, can be directly effected by the location of the

disconnect or interrupt switch.

In reviewing a limited number of aircraft in the field, it was noted that the
autopilot and electrical trim disconnect or interrupt switches were randomly
located on the control wheels and in some cases were not identified. Some
configurations include switches on both the inboard and outboard horns of the
control wheels with some having two autopilot disconnect switches. The
normally accepted location for an autopilot or electrical trim disconnect or
interrupt switches is the outboard horn of the wheel adjacent to the trim
control switch. This location enables the pilot to easily operate the switch
when his inboard hand is controlling the throttles, as would be the case during
landing or approach. If the switch was located on the inboard horn of the
control wheel, the pilot would have to remove his hand from the throttles and
transfer it to the inboard horn and then after locating the switch, operate it.
This added motion would increase the delay time in disconnecting the servo
during a suspected malfunction. In summary, the switch location is very

important to minimize the delay time during critical portions of a flight.

All autopilot and trim flight test reports reviewed indicated that time delays
performed were predicated on FAA Order 8110.7 guidelines for a "quick
disconnect or interrupt”. An electrical trim or autopilot disconnmect or
interrupt omn the}inboard side of the control wheel is not considered a ''quick

disconnect or interrupt" in present day certification of similar systems.
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Conclusion

The team at this point cannot justify the total removal of the Model 3013 servo
because of AD action that modified the questionable servo. The SCR system
group could not find any adverse service history that indicated that the
Airworthiness Directive (AD) 81-01~06 did not solve the identified unsafe
condition that generated the mandatory action.

Field modifications or installations may have autopilot or trim
disconnect/interrupt switches on the inboard side of the control wheel which is
not consistent with type design data and the time delays/recognition times used
for certification. However, there is no known service problem connected with

these deviations from type design data.

Recommendations

1. 1In all Model MU-2 airplanes, review the location and configuration of the
autopilot and electrical trim disconnect or interrupt function. For all
configurations identified to have the function or switch installed on the
inboard horn of the control wheel, reevaluate the locations and determine
if the switch location performs the disconnect or interrupt function in
accordance with the normally accepted time delays/recognition times.
Proper identification of the disconnect or interrupt switches shall be
installed.

2. FAA review the requirements of FARs 23.1329 and 23.677 to require all
autopilot and/or trim disconnect or interrupt switches to be located on the
outboard horn or handle of the control wheel.

3. On all Model MU-2 airplanes, review the Airplane Flight Manuals to
determine if opening a circuit breaker is provided as a procedure for

disconnecting the autopilot and/or electrical trim in event of a
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system malfunction. Review the circuit breaker location and

its accessibility for the purpose of disconnection.
purp
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S7 Statenment of Problem/Question:

1s there lack of adequate circuit protection in the electrical DC power

distribution system?

Facts Bearinpg on Problem:

The electrical DC power distribution system installed in the Model MU-2
aircraft, certified under Type Certificate (TC) A2PC, is of the single bus
concept. The single bus consists of two engine mounted generators connected
to a common bus with the ship's battery supply. From this common bus,
several feeder cables are then routed to forward distribution busses and

then to individual loads through circuit breakers. These feeder cables are
routed forward the entire length of the cabin. The engine mounted generators
feeder cables are routed to an aft cabin distribution panel. It was noted
during the review that circuit protection for these cables and/or busses was

not provided in the type design.

Certification Process:

The requirements for the Model MU-2B under A2PC type certification was CAR 3
which included paragraph 3.681 which required the electrical system in
airplanes to be free from hazards in themself in their method of operations,
and in their effect on other parts of the airplane. Also required was
paragraph 3.690 which required protective devices except in the main
circuits of starter motors or where no hazard is presented by their
omission and paragraph 3.691 which provided for protective devices in
circuits essential for safety in flight and so located that they may be

replaced or reset readily in flight.
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During the certification of the later Model MU-2B under AlOSW type
certificate which was also CAR 3, circuit protection was installed in
circuits for all electrical equipment and "split" electrical DC power

distribution system was provided.

Data for both tvpe certificates were reviewed and it was found that both
designs were generally in compliance except for the requirements of
paragraph 3.690. Documentation that showed compliance with the portion of
paragraph 3.690 that permitted omission of a protective device if no hazard
is presented was not reviewed. Generator to bus circuit protection and the
single bus design concept may have been certified as not presenting a hazard
as required in paragraph 3.690 but no evidence of compliance was found in

the design review or certification documentation.
It should be noted that during the special review, a flight test was
performed with complete loss of DC power during VFR and IFR flight

conditions and the results were satisfactory (See MEOT portion of report).

Accident Historv:

A review of the MU-2B accident reports have revealed several reported
electrical and/or instrument malfunctions that occured before the accident.
\

There was no evidence documented to connect or refute that these electrical

and/or instrument malfunctions caused any of the reported accidents.

- Model MU-2B, N757Q, crashed after experiencing an electrical problem.

Accident report listed a battery thermal runaway and fire
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as a probable cause for the accident. Pilot lost control for an

undetermined reason.

- Model MU-2P, K765MA crashed after experiencing an electrical problem.
The pilot reported having compass problems and during his
communication reporting the problem, the transmissions ended.

The transponder return was also lost at this time.

Discussion of Relative Facts:

During the review it was noted that the operation of the battery master
switch to the emergency position will close the emergency relay and provide
DC power to various components. Wire P122B20 supplies the battery power to
the emergency relay but this wire does not include any circuit protection.
During a fault to ship's structure or ground, the wire would be required to
carry the total battery power. Due to the small size of the wire and the
absence of a circuit protection, the wire will become overheated and creafe
a possible ignition source for a fire. The common circuit of the emergency
switch will also result in the loss of all DC electrical power if a single

fault occurs.

The above observations of the general electrical design in the MU-2B is only

one and in no way represents the result of a complete detail review.

The generator feeder to distribution bus circuit protection represents a

ma jor concern because of large current carrying cables and the installation
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close to fuel and critical structural members of the wing. The reverse
current protection of the DC electrical power system will prevent the
battery or the opposite generator power from adding to probable generator
feeder fault but the generator on whose feeder the fault occurred, will be

adequate to cause major damage.

Conclusion:

The certification documentation that was reviewed for all models of the
MU-2B did not address the generator to power distribution bus fault
protection. Further testing or a failure mode and effect analysis or
submission of‘data including that analysis is warranted. A major design
change was made to later MU-2B certification (Al0SW) which provided for a
split bus distribution system. This "split bus" concept is generally
accepted by both FAA and FAR 23 airplane manufacturers in recent design

approvals.

Recommendations:

1. FAA review the requirements of FAR 23 policy material that would
provide regulatory requirements for a dual or "split" bus DC
electrical power distribution system for airplanes certified under

the FAR 23 regulations.

2. 1In all Model MU-2's review the DC electrical power distribution
system by test or analysis, and determine if the ground fault
protection in the generator feeders to power distribution busses

was considered in accordance with the requirements of CAR 3.690.
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In all Model MU-2's review all DC electrical power distribution

system circuit breakers for proper marking and function grouping.

In all Model MU-2's review the DC electrical power load analysis
and determine if the circuit protection for all distribution busses
and auxiliary bus feeders is of the proper value to supply the
required electrical voltage and current loads for the load on the

busses.
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. OXYGEN SYSTEM

S8 Statement of Problem/Question

Can the oxygen pressure indication system, located in the cockpit, give an

error or misleading oxygen pressure indication to the pilot?

Facts Bearing on the Problem

The oxygen bottle, which is the source of oxygen for the crew and/or
passengers, is installed in the aft section of the aircraft. The pilot is
required, by checklist, to open the oxygen shutoff valve during his walk

around check prior to entering the cockpit.

Certification Process

The Model MU-2 oxygen system was certified in accordance with the
=y requirements of the special conditions included in Attachment "A" of the
' letter dated May 14, 1965. The special conditions required oxygen be

provided for the pilot and passengers with certain conditions.

The functional and installation requirements for the oxygen system are

included in CAR 3.652.

Service History

During the special certification review, several operators stated their
concern about the oxygen supply system and the

location of the shutoff valve.
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Accident History

During the accident history review of the MU-2, no accident record indicated

a loss or lack of oxjygen.

Discussion of Relative Facts

The location of the oxygen supply shutoff valve is adjacent to the oxygen
source or bottle in the rear of the aircraft. By opening the shutoff valve,
oxygen pressure will be supplied by means of the forward routed tubing to a
cockpit regulator panel which is easily accessible to the pilot in flight.
A pressure indicator located at the regulator is also provided to monitor

the available pressure.

With the source pressure turned off, the panel mounted indicator may show
oxygen pressure that is trapped in the forward routed tubing and not the
oxygen pressure available to the piiot. This trapped pressure will not be
relieved and the indication on the panel mounted indicator will indicate
pressure until the pilot or passengers use the system. If the pilot fails
to open the supply valve and is airborne, it would be necessary for him/her
to leave the pilot station and turn on the shutoff valve to supply oxygen to

the cockpit and passengers.

Conclusion

The system complies with the certificating regulations.

Recommendation

Location of the shutoff valve control in the cockpit would enhance the

probability of having oxygen when needed in an emergency.
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$9 Statement of Problem/Question:

1s there a hazard associated with reported cooling turbine (air cycle

machine) rotor burst?

Facts Bearing on Problems

The MU-2 aircraft is equipped with a complete air conditioning and
pressurization system. The system consists of a refrigeration unit with
heat exchanger and cooling turbine (air eycle machine), a water separator, a
temperature control system, and a pressure control system. The
refrigeration unit, heat exchanger and cooling turbime (air cycle machine)
are located in the aft empennage area with the remaining equipment located

forward.

Certification Process

The Model MU-2 certification requirements for the environmental system was
CAR 3, Paragraphs 3.393, 3.651, and 3.652. The systems special review team

found that the system did comply with the applicable regulations.

Accident History

The systems team review of the Model MU-2 accident history did not

disclose any positive evidence that cooling turbine rotor burst

caused any of the reported accidents. Most NTSB accident reports were not
complete in this area and may not have included information related to rotor
burst damage due to the similarity between crash impact damage and

structural damage caused by a rotor burst. Further investigation of the
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malfunction and defect reports pertaining to MU-2B cooling turbine was

performed and the following is a list of reports noted:

- MU-2B-30 serial 509 - Cooling turbine disintegrated in flight and part of
turbine exited the outside skin.

- MU-2B-35 serial 557 - Cooling turbine disintegrated in flight and part of
turbine penetrated the turbine housing.

- MU-2B-30 serial 508 - Cooling turbine disintegrated during climb and part
of turbine penetrated a deice line and outside skin.

- MU-2B-30 serial 570 - Cooling turbine bearing failed.

These reports verified the field interview with maintenance personnel who
had replaced cooling turbines after a rotor burst had occurred. As noted
above, some repairs to the outer skin had to be performed. Of the two
approved vendors for the cooling turbine installations (AiResearch and

Hamilton Standard) one seems to be more reliable than the other.

Conclusion

The above incidents of rotor burst were not completely investigated in
detail but the fact that they did happen and bearing failures are identified
as probable failures, indicates a review of the cooling turbine installation
is warranted. Later regulations in FAR 23, Paragraph 23.1461 provides a
requirement that equipment containing high energy rotor must be located so a
rotor failure will neither endanger the occupants nor adversely affect

continued safe flight.
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Recommendations

On all Model MU-2's, review the installation and service history of the

environmental air cvcle machines and determine if the containment of the

high energy rotor is adequate to prevent damage to the adjacent control

cables or other systems critical to safety of flight.
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Appendix 9

MEOT Report

Consists 0Of:
MEOT Findings and Recommendations
MEOT References
MEOT Evaluations
Engineering Evaluations
Flight Test Plans and Reports:

Data Cards - MU-2B-20
Data Cards - MU-2B-60



MEOT FINDINGS AND RECOMMENDATIONS
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MULTIPLE EXPERT OPINION TEAM

EVALUATION OF THE MITSUBISHI MODEL MU-2 AIRCRAFT

IKTRODUCTION

In accordance with Paragraph 167 of 8110.4, and guidancé contained in the
ACE~106 memorandum of October 4, 1983, a Multiple Expert Opinion Team (MEOT)
was formed to evaluate the MU-2 handling qualitites, pilot workload, and other
items as tasked by the Special Certification Review (SCR) Team. The MEOT
consisted of the following Federal Aviation Administration personnel:

Team Leader: James S. Kishi
Flight Test Section, ACE-106
Aircraft Certification Division
Kansas City, Missouri 64106

Team Members: David A. Robinson S
Aircraft Evaluation Group, ACE-270
Flight Standards Division
Kansas City, Missouri 64106

George H. Meyers, III :
Denver Aircraft Certification Field Office, ANM-170D
Denver, Colorado 80010

Edward M. Boothe (Stability & Control Consultant)
National Simulator Directorate ’

Southern Region

East Point, Ceorgia 30344

The MEOT received specific evaluation tasks from the SCR Team in a letter dated
November &4, 1983, and revised by a second letter dated December 2, 1983. The
MEOT tasks consisted of fifteen specific items. An additional ten tasks
classified as engineering evaluations were also directed. A revision letter
canceled one of the fifteen MEOT tasks.

Evaluation flights were conducted from October 27, 1983, through February 9,
1984. Two airplanes were used during the evaluationm, an MU-2B-20 (Serial
Number 183, Registration: N967MA), and a MU-2B-60 (Serial Number 1560SA,
Registration: N4BE6MA). For the evaluation, 34.5 hours and 29 flights were on
the MU-2B-20, and 34.2 hours and 22 flights were flown on the MU-2B-60. The
individual team members completed their reports on February 22, 1984.



The MEOT was assisted during the flight evaluation by C. E. Arnold, Manager,
Flight Test Section, ACE-106, Kansas City, Missouri (and SCR Team Chairman),
and the following Mitsubishi Aircraft International personnel:

R. Wentling, Director of Flight Test

E. Boehler, Test Pilot

J. Hunley, Test Pilot

H. Kawachi, Engineering

N. Kobayashi, Flight Test Engineer

T. Kawai, Flight Test Engineer

J. Hill, Flight Test Engineer

D. Thacker, Flight Test

R. Ellwanger, Flight Test ' .

Assistance with maintenance and maintenance related problems was provided by
Charles R. Stauffer, Aircraft Evaluation Group, ACE-270, Kansas City,
Missouri.

DISCUSSION

The MEOT accomplished all of the tasks directed by the SCR Team. The flight
test plans and flight test data and test pilot comments are attached.
Additionally, the team members submitted findings and recommendations for each
task that the individual evaluated. This information is also attached.

The team members were in general agreement concerning the major issues
involving the airplane. The MEOT found the airplane suitable for single pilot
operation.

" The flying qualities of the MU-2B-20 and MU-2B-60 airplanes were adequate for

single pilot operation. The pilot workload is comparable with similar

‘ twin-engine turbopropeller airplanes.

Though the landing gear warning system was in compliance with the regulations,
instances were present when the warning system did not activate when it was
required. The power levers were essentially against the flight idle stops in
order for the system to be armed. The gear position indicator can be
considered as a backup for the gear warning system.

Limited natural icing evaluations were conducted. The anti-ice/de-ice system
functioned properly. The residual ice on the unprotected areas did not have an
appreciable effect upon the airplane's handling qualities and stall
characteristics.

The present takeoff schedule is adequate, but difficult to follow using takeoff
procedures. The pilot's operating manual offers no information pertaining to
this aspect of the takeoff.

Manuals for the earlier airplanes are adequate; however, an update with the
type of information found in the later manuals has been suggested. Narrative
information is particularly lacking.



COKCLUSIONS

1. The MEOT evaluation of the MU-2B-20 and MU-2B-60 airplanes did not reveal
any major deficiencies that would reflect adversely upon normal operation of
these sgirplanes. ’

2. The MEOT determined that the minimum skill and knowledge required for a
single pilot to operate the MU-2B-20 and MU-2B-60 airplanes would be no greater
than that required for & comparable twin-engine turbopropeller airplane.

/%ww/ﬂ,%/
/JAMES S. KISHI

MEOT Team Leader
February 23, 1984
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QUESTION
ME~1

MULTIPLE EXPERT OPINION TEAM
SIMMARY OF FINDINGS AND RECOMMENDATIORS

FINDING

The fuel system operation and snnunciation are suitable
for single pilot operation of the airplane.

The landing gear warning system as rigged met the
regulation, but would allow an approach to be flown
with the landing gear up without giving the pilot an
aural warning.

The landing gear position indicators are adequate to
perform their intended function, (Meyers - that the
gear position lights are not vigible in the dash 60
airplane when the pilot's right hand is on the control
wheel.) : ' W

The pilot workload was not adversely affected when
operating the nnci-icq/deice,ayatéma.

The airplane is safely controllable by a single pilot
under flight conditions normally expected during

operation. (Meyers - the pilot's proficiency would be
an influencing factor.) (Kishi - the required pilot's

experience and competence is no greater than requirements
for comparable airplanes.) : :

The speed schedule is adequate for takeoff and climb
transition. (Meyers - the schedule requires.great
anticipation and practice by the pilot...the initial
climb angle required.is high.) (Rishi"- overshooting
the rotation velocity makes the speed schedule difficult
to maintain...this does not adversely affect the climdb
transition.)

The approach and landing procedures, and speed schedules
for normal and emergency conditions were suitable for
operational use.

The control forces are appropriate and acceptable
for normal and emergency conditionms.

The stall warning is clear and distinctive when
conducting stalls.




QUESTION
ME-10

ME~-13

ME-14

FINDING

The airplane can be safely flown in instrument
conditions using partial panel instruments. (Meyers -
the location of the turn and slip indicator on some
aircraft causes the left hand on the control wheel to
block pilot's view of-the instrument) (Kishi - pilot
workload is no greater than -accomplishing the same
task in a comparable airplane)

The crew workload under all probable conditions of
flight is acceptable for single pilot operatioms.

The minimum skill and knowledge required for a single
pilot to operate this airplane are no more than that

" required for a comparable airplane. (Meyers - some
aircraft have awkward location of alternate static [ 7

s

source selector, gear position lights obscured by

pilot's right hand on control wheel, turn and slip

indicator obscured by pilot's left hand on control
wheel, seat height' adjustment limited by cockpit shape
which causes pilot to see windshield distortion during
flare -for touchdown, and pilot's shoe heel digging into
the carpet when making large rudder displacemen:s).

A cockpit evaluation determined that the crew station
was adequate for single pilot operation.

The flight manuals for the aircraft are adequate

for providing sppropriate limitations, procedures,
and performance information. (Meyers - JCAB approved
flight manuals are minimally adequate. Recommend
manuals be brought up to the quality of the latest
revisions) (Kishi - many sections lacked information
which would further assist the pilot. Recommend
updating the older manuals to the same standard

found in the later manuals) (Stauffer - MU~2B-26
manual - requires NIS check at 50 hour periodic. It is
not appropriste for the pilot to open the emergency
exit door as cited for emergency in case of electrical
fire. Recommend deletion of 50 hour KIS check, and
revise electical fire emergency by replacing opening
emergency exit door with opening outflow valves and
use ram air). ’
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QUESTION FINDING
ME-15 (Stauffer - aircraft maintenance manual statement
about draining pitot and static lines recommended for
jnclusion in the flight manual. Recommended consistent
statements on use of MIL127686 anti-icing inhibitor in
each maintenance wmanual.) N/A | N/A| N/A
NOTE: Vv Concur With Finding
X Do Not Concur With Finding ' '
N/A Not Applicable (test was not conducted by individual)




. ENGINEERING EVALUATION
SUMMARY OF FINDINGS AND RECOMMENDATIONS

QUESTION INVESTIGATOR FINDING
X EE-1 Arnold The airplane can be safely controlled under VFR

or IFR if all electrical power is lost, provided
an air-driven turn and bank indicator is
available on the pilot's instrument panel.
Recommends the ACO and MAI coordinate issuing an
alert to assure an air-driven turn and bank, or
other acceptable emergency system, is retained on
the pilot's instrument panel.

= EE-2 Kishi The pilot can detect the loss of the primary
static source, and select the alternate source
without adversely affecting the safe operation of
the airplane.

T

EE-3 . Task was deleted.

EE-4 Arnold The airplane is safely controllable with a
malfunctioning (runaway) trim aileron throughout
the approved flight emvelope. Recommends adding
amplified procedures for trim aileron tab

. " malfunction.

. EE-5 Kishi The airplane can be safely controlled to a zero
rate of descent using only elevator trim and
power. -

EE-6 Kishi The airplane can be safely controlled and landed

{f the elevator or rudder trim fails in the most
adverse flight condition, using power and the
remaining flight controls.

EE-7 Kishi The established maximum operating limit speed
(Vyp) is satisfactory.

EE-8 Kishi The airplane cannot takeoff with the propeller
start locks engaged.

EE-9 Meyers The airplane remained safely controllable with up
to an estimated three inches of ice on the
unprotected surfaces.

EE-10 Meyers The ice protection system was successfully
demonstrated during a £light involving 35 minutes
in moderate icing conditions at minus omne degree
centrigrade.
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ACE~106:CArnold:X6932:pa:10/4/83: Augmentation:L
Rewritten:ACE-106:CArnold:X6932:pa:10/4/83:1L

ACTION: Augmentation Mewmbers for MG~-T SCR Team

Original signed N StP 04 1583
by *
C. E. Arnoid
Charles E. Arnold ACE-106:4Arnold

Tean Leader, MU~2 SCE Team

Aarry L. Clements
Manager, Aircraft Certification Division, ACE-100

In sccordance with my sewmorardum to you, dated Septeamber 26, 1983,
countaining the S8CR presliminary review report, | am requesting the following
perscunel ba designated to complete the asugmentation of the present
preliminary SCR Team:

1. A Hultiplc~!xpcrt-0pinioﬁ Team be formed in accordance with Order
8110.4, Paragraph 167, as follows:

Mr. James S. KRishi, ACE-106, Team Lesader

Mr. Dave Robinson, ACE-270, Operationa

Mr. George Meyers, ANM-170D, Membar

Mr. Ed Boothe, AS0-205, Handling Qualities Expert

As a sutter of {nformation, Mr. Joseph Irabar, ACT-130, may also
serve io a limited capacity as & handling qualities consultant.

1. The following systems engineers be dasignated to comprise the
systems taam:

Lerry D. Malir, ACE-107, Tesm Leader
Robert R. Jackson, ACE-130W, Member
W. H. Trammel]l, AS80-130A, Member

3. Mr. Billy Parker, ASW-150, remain as the propulsion séecialilt. if
necessary, Mr. William Moring, ANM~174W, wvill seist on & limited
basis.

4. Mr. Chuck Stauffer, ACE-270, remain as the maintenance/operaticns
spacialisc,

It is requasted that telegrams, copies attached, be issued by the Director,
ACE-]1, requesting attachment of the personcel as indicated.

Attachuents




S A Memorandum

of Tanspongnon
Federal Aviation
Administration

Sudlect” ACTION: Mitsubi
Certification R

From é D;. Clements
€ y

Manag Aircraft Certification Division, ACE-100

i MU-2 Series Special Oate:  SEP 3 4
CR) 1983

Repty to
Aun. ot yake:X6937

) To. Charles Armold, ACE-106
T THRU: Robert Stephens, ACE-105

As a result of questions raised about the MU-2 gervice history and
accident history by ASW-100 during the past months, and NTSB
Recommendation A-83-56, it is deemed appropriate for the FAA to review
selected portions of the MU-2 design and the type certification programs
that resulted in Type Certificates A2PC and AlOSW. This will be
accomplished via a Special Certification Review in accordance with Order
8110.4.

You are designated Team Leader for this SCR, and Billy Parker, ASW-150;

R Larry Malir, ACE-107; and Chuck Stauffer, ACE-270, have been named team

o ¢ members for the initial data gathering and preliminary review phase of the

' SCR. Upon completion of that phase, by approximately September 23, 1983,
please identify to me those additional SCR team specialists for the
necessary detailed review. It is also the responsibility of this initial
team to identify and outline the specific design and compliance areas to
be reviewed and the manner in which the team will be organized and is to
function.

The team shall prepare a report of its findings with specific recommended
actions at the conclusion of the overall review,

105-3-780




Q Memorandum

US Depariment .
of fronsporxaion ¥
Federal Aviction &
Administration -~ -
Swoject; ACTION: MU-2 Special Certification Review (SCR) oate: SEP 28 1953
Prelxmxnary Review Report
. R
From. charles E. Armold - Am;:
Team Leader, MU-2 SCR Team
' _ to: Barry D. Clements
T Manager, Aircraft Certification Division, ACE~100
Thru: Manager, Standardization & Evaluation Group, ACE-103 e

R ] ' ":
; In response to your memorandum dated September 14, 1983, establilhinggig
‘ preliminary SCR Team and the objectives, this is to ndvzle of the Ienn't
preliminary findings and recommendations for further actionm. =

On September 12, 1983, the preliminary Team met with ASW-100 personne}l to
make a limited review of the aircraft de:ign and the certification process.
A thorough analysis of the accident summaries provided by NTSB,:the FAA
Accident/Incident Data System (AIDS) and reports and analyses ptovided by
the National Safety Data Bramch, AVN-120, was conducted. b

. The Team found four major areas producing a.significant por:ion of tht
accidents. These are: 1) inadvertent gear-up landings (15%); 2) fual -
mismanagement causing engine flameout (10Z); 3) pilot misbandling in &’
situations where he would be expected to be able to manage the nircrnft
(532); and 4) accidents of unknown causes. ‘ , &
I~
A conference was held with ASW-100 personnel on Friday mormning, September
16, 1983, to apprise them of the Team's findings and to seek their input
into probable causes and/or courses of action. Subsequent to the meetznz
with ASW-100 personnel, the Team prepared a list of possible.
recommendations/courses of action. This list is attached as an encloau:e.

In consideration of all factors, there still remains many unanswered
questzons regarding the acknowledged high rate of sccidents with the MU-2
series of aircraft, There is also the serious concern that KRISB, B
Mitsubishi, and FAA has expressed about the number of catastrophic accidents
with no established cause. It is the Team's conclusions that these factors
can only be properly addressed by a full SCR evaluation of each questionable
area to seek ways of improving the accident record and resolve delign
problems shown to be unsafe on the basis of service history.

!




The preliminary SCR Team makes the following recommendations:

L.

o
.

Ask NTSB to provide us the complete accident files for all accidents
iisted as "unknown cause".

Advise NTSB that we wish to be advised immediately of all MU-2 accidents
and that we will assign a technical assistance team to assist them in
trying to determine the cause.

Advise NTSB that we will form a Multiple Expert Opinion Team (MEOT) to
evaluate pilot workload and cockpit arrangement to determine the need
for the required crew, the need for pilot type rating, or any other
pilot training or qualification processes. This evaluation will include
handling qualities, single engine controllability, trimability, and
pilot workload.

Advise NTSB that we will conduct a design review of the fuel system, the
landing gear warning system, the autopilot/trim system, and icing
protection to determine if system improvements are necessary.

The full SCR Team complement has not yet been established, but will consist
of augmentation of the existing team leaders in systems, propulsion,
operations/maintenance, and a MEOT that we recommend become a standing team
to evaluate all subsequent FAR 23 and SFAR 4] airplanes when crew cowplement
ig at issue. Approval of team augmentation will be requested by separate
memorandum when members can be determined.

Attachment



From:

Yo

(A Memorandum

cation Review Team Oae: Nowv. 04, 1983
Task Assignment

R
- éold . Yo C. Arnold, ACE-106

wnarles ©.
SCR Team Chairman

Jim Xishi
MEQT Leader

in accardance with the cbjective established by ACE-100 letter dated Septamber
14, 1983, and my letter to ACE-100 dated September 26, 1983, your team is re-
Guested to review the design details and flight characteristics of the various
MU-2 models to verify compliance with the certification basis of the airplane
and £o determine there are no unsafe features revealed by service history.

Threre are two mocels being made available by Mitsubishi Aircraft Intermaticnal,
Inc.; an M~2B-20 (F) and an MU~2B~60 (Marquise). These aircraft are represen-
tative of the two basic design styles and should be adequate for all flight
characteristics by scheduling power and weight as appropriate for the design
uncer consicderation. It may be necessary to use other means to review appro-
priate cockpit design suitability. Tests may be limited o cne medel where
criticality can be ascertained.

This memorancum defines two categaries of tests to be conducted by your team;

1) engineering tests, and 2) Multiple Expert Opinion Team tests. For the en-

gineering evaluations, you may use any appropriate process normally acceptable
O FAA to make engineering findings. For the MBEOT evaluations, you should use
the full team to establish a consensus report.

You are requested to make specific evaluations and findings relative to the fol-
lowing items:
1. Engineering Evaluation:
a) With the MJ-28-20, determine that the airplane is safely controllable
under VFR and IFR conditions if all D.C. electrical oower is lost.
5} On the MU-23-20, simulate loss of primary pitst static source by zutting
tape cver the primary static oort. Determine that the pilot can detect
e malfunction and select the altermare scurce without hazard +o safe

-
coaraticn.

¢) Using the most critical airplane model and the Bendix M4C autopiict, con-
cuct the IZcliowing malfuncticn <ests:

Kiswt!
-08-83



e)

q)

h)

fication Review Team
t Task Assignment

Page 2

Perform nose up and nose Sown elevator trim mmawdy tests. The tests
are to be conducted with and without the autopilot connected. The
tests should be conducted for the most critical conditions cf speed,
altitvde, C.G., and approach configurations. Tests shouwld be conducted
in progressive increments of time delays until clear and distinect pilot
recocriiticn cues are indicated plus one seccnd before disconnect. If a2
guick disconnect is not installed, procecures and time delays as pre-
scribed in FRA Order 8110.7 are to be used. The airplane must be Zully
controllable without hazardous cnditions as cutlined by Adviscory Cir-
cular AC 23.1329-1.

NOTE: All trim and autcorilot malfunction tests are to be conducted with
maximm torque settings cn the servo clutches.

Canduct trim aileron runaway tests. The tests are to be conducted with
and without the autopilot connected. The tests are to be conducted at
the most critical airspeed and altitude. Tests should be conducted

in increments of time delays until clear and distinct pilot recognition
cues are indicated. Time delays will be those specified in FAA Order
8110.7, Change 5, ard Change 12, pertaining to a2 discomect switch.
Because the trim-aileron select switch does not interrupt all movement of
the trim-aileron, a total of four seconds should be used for disconnect
after pilot recognition. This is the three seconds specified in Change 5,
item 52 e and amended by Change 12, item 52 B. When conducting trim-
aileron runaway tests with the autopilot connected, determine if satisfac-
tory cues are available to ensure pilot recognition. If not, the txim
nmaway should be continued until recognition is assured.

Verify that the airplane can be safely controlled to a zero rate of des-
cent by use of elevatar trim and power only. Reference CAR 3.109 e.

Determine that if an elevator or rudder trim tab fails in the most ad-
verse condition expected in flight that the airplane can be safely control-
led and landed using any normally available flight control or power.

Verify that the established Vv is satisfactory for campliance with Special
Canditions, Flight Item 12. The need for an overspeed warning device and a
yaw damper will be evaluated in accordance with scec;al test criteria is-
sued by ACE-110 letter dated Jan. 04, 1983. Insure that adequate safety
and amergency egress capability is establ.shed and that adequate propeller
oil pressure monitoring and airspeed calibraticn is established. The aixr-
plane consicdered most critical should be used.

Determine if a pcten._ial safety hazzard acists with the propeller start
locks encaged. It shoulé be determined if it would be ::oss:.b;e o make

a twakecff if inprooer cockpit procecure was used. Are the «arr*..ng cees

adecuate ©o ensure the pilot would not make a takeofs with the start locks
still encaged?
Using the airplane determined most criti , cancduct evaluations with

simulated ice shapes or natural resicual ice on worotected areas ‘:.'J
ascertain that the airplane is safely contxollable. Particular atten-
tion should be given to climb and aroroach speed schedules.
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Using the MU-28-20 airczalsc, conduct flights in natural ‘*‘1; ccndivicns

o evaluate suitabilisy of all icing protection svsze‘"s uxier all normal
cenditions of flighe; i.e., climb cruise, descent and approach. I oos-
sible, have a chase ship o cttain photograghic coverage after exit Irom
the icing cleuvd. If conditions permit, determine that stall warning mar-
gins are adecuate and that stall warning is clear and distincet

Multiple Expert Cpinion Team Evaluaticns:

a)

b)

c)

d)

e)

Determine if the fuel system cperation and anmunciation is adequate for
coeration as a simle pilct airplane. Specific attention should be given
to the location of gauges, anmunciation and switches. Consider normal
ocperation and the pilot's capability to ascertain fuel status, consum-
tion and to detect faults in the process.

Determine if the landing gear warning system is adequate to assure the
larding gear is down under all probable conditions of landirg The
warning system is to be rigged in accordance with design specifications
and the maintenance manual.

Determine if the landing gear position indicators are adeguate to perform
their intended functicns for the average range of pilot sizes and under
all probable corditions of £light.

Using the MU-2B-20 airplane, operate all anti-ice functions and evaluate
pilot workload and capability of ascertaining status and proper functioning
of all systems. Cosider normal functioning annunciators and fault/failure
annunciation.

Using both models of aircraft, determine if the airplane is safely con-
trollable by a single pilot wder all £flight conditions normally expected
in cperation. Ensure that an evaluation is made in natural turbulence

of at least moderate intensity. Particular attention should be given to
yvaw damping and dutch-roll characteristics. Particular attention should
be given to speed schedules for takeoff, climb, and approach.

Determine the adequacy of the takeoff speed schedules and climb transition
for both normal and emergency conditions. They are o be evaluated Zcr a
single pilot using average skill.

Determine the adequacy of the approach and .and_ng crocecures and speed
schedules for both normal and emergency conditicns. They are to be
evaluated for a single pilot using average skill.

Using both models of aircrafé, verify that CAR 3.109 (b) (6) can be ac-
camplished with control forces appropriate o type and not exceeding maxi-
mm values or conditions of CAR 3.106.

Determine that stall warning is "clear and distinctive" wxer the Icllow-
ing conditicns at aft C.G.:

{1) All stall profiles - stright and climbing.

(2) Single engine stalls.




K)

m)

n)

o)

ion Review Team
SK Assignment
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(3) With autopilet "eon”.

Setermine that <he airplane can be safely flown under Instrment oendi-
timns using marwial (emergency) panel instruments.

Determine crew werklcad under all probable conditions of £light for
which the airplane is approved. Determine if a single pilot, non-type
rated, and of average skill level is adequate o perform all required
tasks in a safe manner. I1f not, determine what the minimm crew cam-
plement should be. Use the appropriate pertions of FAR 25, Appendix D
as gquidelines for making recomendaticns for minimum crew camplement.

Determine the minimum skill and knowledge requirements necessary to be
demonstrated by the recamencded minimum crew. Consider the minimum re-
quirements of AR 61.5, 61.57, 61.63, and Subparts D and E.

Conduct a cockpit evaluation of all models, either by hardware or design
review, to determine the following:
(1) Adequacy of all emergency controls.

(2} Adequacy of all primary and secondary controls and switches.
(3) Adequacy of circuit breakers of fuses "essential to safe operation”.

(4) Adequacy of caution, warnirng and advisory lights to include the
master caution light.

Determine the adecuacy of all flight manuals for appropriate limitations
procedures, and performance. Consider the interface of pilot kowledge
and skill requireaments to be determined in item "1", above.

In conjunction with Mr. C. Stauffer, determine the adequacy of the total

information system to include flight manuals, maintenance manuals, train-
ing manuals and service bulletins,

Define any other tests or evaluations considerad essential to safety of flight.



Sutyect:

From:

To:

A Memorandum

US Deparment

of Fronsporanon
Federal Mviction
Adrninistration

Special Certification Review Team Dste: December 2, 1983
Specific Flight Task Assignment

G /Qﬁuﬂ/ Reply 1o
Charles E. Arnold amn. o C. Arnold, ACE-106
SCR Team Chairman

Jim Kishi
MEOT Leader

In reference to my memorandum to you dated November 4, 1983, please
delete engineering test item 1C for Bendix M4C autopilot/trim
runaway tests. :

After issuing my memorandum, MAI conducted a detailed analysis of
the autopilot/trim malfunction possibilities. Their analysis,
dated November 4, 1983 was reviewed by Mr. Larry Malir, SCR Systems
Team Leader, and he concurs with MAI that a dual failure would be
required and the likelyhood of an undetectable combined trim/
autopilot fault is extremely improbable. Therefore, the need for
this test is deleted.
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Subyect

o Memorandum

US Depormment
of Tonsponanhon

Federal Aviation
Administrotion

Dats: D
INFORMATION: Mitsubishi MU-2 Special we:  December 16, 1983

Certification Review' Mulriple Expert Opinion

ean (MEOT) Report
Reply to
From: % M@ . Attn. ol ACE=-271A
avi inson

To.

MEOT Member, ACE-271A

James S. Kishi
MEOT Chairman, ACE-106
It is my opinion that:

1. The minimum skill and knowledge required to operate the subject airplane
is that specified by FAR Part 61.63(c).

The aircraft appears to be no more demanding than other similar
airplanes in which I have experience.

2. The airplane can be operated by one pilot.
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MITSUBISHI AIRCRAFT INTERNATIONAL, INC.

P C.BCX IB48 SAM ANGILS, TDXAS 76302 §18/542477C em TI438

16 February 1984

V7%
Mr. C. /Arnold

- Manager, Flight Test Section

‘ Small Airplane Certification Directoriate
Federal Aviation Administration
601 East 12th Street
Kansas City, Missouri 64106

SJ: Flight Test Record Summary for MU-2 SCR

Dear Charlie:

. We prepared the attached Flight Test Record Summary of both
a short model (S/N 183) and a long model (S AN 1560). As I
was asked to provide information of flight hours by Mr. J.
Kishi, would you please give him this summary.

I hope this summary is enough for him.

Sincerely,

S Nedipe

S. Nakagawa

MAI MU-2 SCR Task Force Leader
Assistant Vice President,
Product Support

SN:ec




FLIGHT TEST RECORD SUMMARY
' (MU-2 SCR)

(A) Short Model (S/N 183: MU-2B-20)
FLIGHT NO. (HOURS) DATE  IOCATION  CREWS TEST ITEMS
SCR-20-1 (50 min) 11/17  SJT  G.M./E.B.
SCR-20-2 (40 min)}  11/17 SJT D.R./E.B. | poriiarization Flight
SCR-20~3 (57 min) 11/18 SJT C.A./E.B.
SCR-20-4 (50 min)  11/18 SJT J.K./E.B.
: SCR-20-5 (45 min)  11/18 S3T D.R./E.B.} Item 2(a), 2(b), 2(c),
SCR-20~6 (38 min)  11/18 SJT J.K./E.B. J 2(d), 2(e), and 2(3)
- SCR-20-7 (40 min)  11/19 SJT D.R./E.B. } Ttem 2(i)
: SCR-20-8 (28 min)  11/19 SJT J.K./E.B.
: SCR-20~9 (30 min)  11/19 SJT D.R./E-B- Y 1tem 2(£), 2(g), 2(h)
; SCR-20-10 (25 min)  11/19 SJT J.K./E.B.
: SCR-20-11 (1 hr. 11/21 SJT C.A./E.B. Item l{a), 1(d), 1(h)
8 min.) :
L e SCR-20-12 (37 min) 11/22 SJT J.K./E.B. Item 1(e), 1(£)
. SCR-20-13 (50 min)  11/29 SJT J.K./E.B. TItem 1(qg)
SCR-20-14 (40 min)  11/29 SJT J.K./E.B. TItem 1(b)
SCR-20-15 (40 min) 11/30 SJT G.M./E.B. Same with Flt. No. -5 & -6
SCR-20-16 (23 min) 11/30 SJT G.M./E.B. Same with Flt. No. -7 & -8
SCR-20-17 (18 min)  11/30 SJT G.M./E.B. Same with Flt. No. -9 & -10
SCR-20-18 (1 hr. 12/06 SJT E.B. Alt. Static Source Cal.
20 min) _
SCR-20-19 (1 hr. 12/06 SJT E.B. Alt. Static Source Cal.
10 min)
SCR-20-20 (1 hr. 12/13 SJIT R.W. S.E. Appr. & Landing
17 min) :
SCR-20-21 (1 hr. 12/19 sSJT C.A./R.W. Additional tests
58 min)
SCR-20-22 (2 hrs. 01/18 SJT = R.W.
5 min.)
SCR~20-23 {2 hrs. 01/18 G.M./R.W. (}First Icing Trip
45 min) _
SCR-20-24 (1 hr. 01/19 G.M./R.W.
50 min)




FLIGHT TEST RECORD SUMMARY
PAGE 2

DATE  IOCATION  CREWS TEST ITEMS

FLIGIT NO.  (HOURS)
SCR-20-25 (3 hrs. 01/19 <lexington G.M./R.W.
20 min) }First Icing Test
SCR-20-26 ( 0 ) 01/20 Lexington G.M./R.W.
SCR-20-27 FOR MAINTENANCE OF S/N 183.
SCR-20-28
SCR-20-29 (2 hrs. 02/09 SIT+  R.W.
25 min)
SCR-20-30 (2 hrs.  02/09 G.M./R.W. Second Icing Test
40 min)
SCR-20-31 (2 hrs. 02/09 = SJT R.W.

20 min)




FLIGHT TEST RECORD SUMMARY

PAGE 3
(B} Long Model (S/HN 1560: MU-2B-60)
FLIGHT NO. (HOURS) DATE LOCAETION CREWS TEST ITEMS
SCR-60-1 (1 hr. 10/27 SJT G.M./E.B.
6 min)
SCR-60-2 (1 hr. 10/27 SJT D.R./E.B.
0 min) Familiarization Flight
SCR-60-3 (1 hr. 10/27 SJT J.K./E.B.
- 5 min)
SCR-60-4 (1 hr. 10/31 sJT C.A./E.B.
40 min)
SCR-60-5 (57 min) 11/14 sJT D.R./E.B. .
SCR-60-6 (53 min) 11/14 SJT G.M./E.B. Item 2(b), 2(c), 2(e), 2{j)
SCR-60-7 (1 hr. 11/15 sJT J.K./E.B.
0 min)
SCR-60~8 (1 hr. 11/15 SJT D.R./E.B. Item 2(h) and 2(i)
S 18 min)
w SCR-60-9 (19 min) 11/16  SJT  G.M./E.B.  Item 2(h) and 2(i)
s SCR-60-9-1 (30 min) 11/16 SJT G.M./E.B. Item 2(h) and 2(i)

SCR-60-10 (45 min) 11/16 sJT J.K./E.B. Item 2(h) and 2(i)
SCR-60-11 (1 hr. 12/01 SJT E.B./E.B. General

0 min)
SCR-60-12
SCR-60-13 NOT FOR SCR
SCR-60-14
SCR-60-15 (1 hr. 12/06 SJT J.H. Chase ship for S/N 183.
20 min)
SCR-60-16 (1 hr. 12/06 sJT J.H. Chase ship for S/N 183.
10 min)
(1 hr. 01/18 SJT =+ J.H.
54 min)
(2 hr. 01/18 J.H./J.K.
30 min) First Icing Trip (as
(1 hr.  01/19 J.H./3.k. [ chase ship).
54 min)
(2 hrs. 01/19 J.H./J.K.
12 min)



. FLIGHT TEST RECORD SUMMARY
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FLIGHT NO. {HOURS) DATE LOCATION CREWS TEST ITEMS

(2 hrs. 01/20 J.K./J.H.

24 min) ' .

(2 hrs. 01/20 =SJT R.W./J.H.

12 min)
. -_— (2 hrs. 02/09 SJT - J.H. Second Icing Trip
= 6 min) {as chase ship)

{2 hrs. 02/09 SJT J.K./J.H.

42 min)

(2 hrs. 02/09 =SJT J.H.

12 min)

. NOTE : FAA SCR TEAM |

CA : C. Areold ., JK. : T Kishi | @M G Meyers
DPR.: D RobnSon E.8. . E. Boolhe

Comparl/ Pilot 7
Pw. : B wWedlling,  E£8 : E. Boehler, JH.:J Hunley




167. MULTIPLE-EXPERT-OPINION EVALUATIONS OF QUALITATIVE/SUBJECTIVE DESIGN

s FEATURES. (RIS: F5 8110-10)
. a. Purpose.

A multiple-expert-opinion evaluation may be used for
determining compliance of controversial qualitative flight test
certification design and operational features. This type of evalu-
ation should be employed on an agency-wide basis whenever regional
personnel feel that the issue is subject to controversy, precedent-
setting, and/or transcends the local region's concern, f{or which
specific guidelines and criteria have yet to be developed and issued.

(1) Determination of FAR compliance on an "equivalent level of
safety basis" usually involves a qualitative analysis of an
aircraft which possesses design features which do not meet
the "letter of the regulation' or are not clearly covered in
the applicable regulations.

128-1
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“(2) Determination of compliance in such insctances is based on meeting

the intent and objective of the applicable regulaticns and
whether compensatory factors exist or operaticnal limitations
are applied which will result in an "equivalent' safe operacion.

Responsibilitv., The responsibilicies of the affected region are:

£irsgt, to determine that the design feature {n question involves the
conditions of paragraph a. and warrants this type of evaluation;
second, to initiate action to implement the procedure; and third,

to include experts from Washington and from other regions which are
likely to have or expect related features in {ts projects.

Procedure. The judgments of at least three expert persons should be
used to make a determination of compliance with regulations involving
qualitative/subjective standards when there appears to be a possible
unsafe feature, a requirement "application susceptible to nonspandard
interregional administration, or when a marginal equivalent level of

safety design feature is involved.

(1) Following determination that a multiple-expert-opinion compliance
evaluation i{s necessary, & written request is to be forwarded by
the regional branch chief to Washington and to the other regions
which specifies the nature of the design feature and the details
for the participation needed. In determining the participation
needed, systemworthiness {s to be considered. For example,
Operations, Research/Development, Air Traffic, and Airports
representatives should be invited to participate in the evalua-
tion when the item in question may affect their areas of
responsibilicy,

(2) The Chief of Flight Test for the region involved, or other team
leader appointed by him, will direct and manage the team's
activities while at the applicant's facility. He will be
responsible for all meetings and discussions held between the
applicant and FAA and for meetings held by FAA personnel only.
He will be the spokesman for the FAA at the conclusion of the
investigation and will initiate action t» inform the applicant
of the findings, in writing, as soon as possible,

(3) An inicial meeting will be held with the applicant and all FAA
participants to describe the purpose of the evaluation and to
schedule the program.

(4) Each evaluator will be suoplied with a checksheet prepared by
the team leader. The format will include at least the following:

(a) Reference regulation,

{(b) Problenm.

Chap 3 Par 167
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“{c) Findings.

(d) Recommendations.

his checksheet will be completed, signed, and returned to

T
the team leader. The consolidated report will then beccme
a part of the TIR, Part II.

(e)

(5) After all FAA participants have independently reached a ccnclu-
sion, the team leader shall convene the FAA personnel, independ-
ent of the applicant's personnel, to establish the conclusion(s)
of the majority and minority, if any, of the members.

(6) The applicant may be orally informed of the team's findings and
recommendations subject to wrigten confirmation and higher
approval. o

d. Reporc.

(1) A written report of the team's findings, signed by the Chief of
the Engineering and Manufacturing Branch, will be forwarded to:
the applicant, the Chief, Engineering and Manufacturing Division
in Washington, and to all regions. This report {s to be

forwarded not more than five working days afrer the conclusion
of the evaluation.

(2) 1If the team has determined that, due to the results of the eval-
uation, guidance material and/or a regulation change is needed,
such  recommendations should be incorporated in the report and
the Washington representative will initiate appropriate action.

168. TYPE INSPECTION REPORT (TIR).

a. Purpose.

(1) The purpose of the TIR is to provide an official record of the
inspections and tests conducted to show compliance with the
applicable regulations and provide a record of other information
pertinent to each TC/SIC project.

(2) A TIR consists of Part I, Ground Inspection - prepared by
manufacturing inspection personnel; and Part II, Flight Test
Report - prepared by flight test personnel.

b. Flight Test Report Preparation. A TIR should:

(1) Be prepared for each TC/STC project for which a TIA is issued.

Par 167 Chap 3
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Be completed within 90 days after TC/STC issuance.

Contain the results of all official TC inspections and tests.
Contain a chronological list of all changes made to the proto-
type airplane and identified as made by the applicant or
required by FAA as a result of type tests showing noncompliance.
Be approved by the responsible supervisors.

Be retained by the certificating region for reference purposes.

On request, a copy prepared for the applicant provided all
internal FAA and proprietary information is removed.

Administrative Information. "The administrative information should

be included in Section "0" of the flight test portion of each type
inspection report.

(1)

(2)

Airmen Competency Maneuvers, Include a statement and, if appli-
cable, attach a copy of FAA Form 8420-3 or 8410-2 (ref., Par,
165.d(3)) which sets forth whether the type certification flight
tests included all the airman competency and training maneuvers
applicable to the type for the kind of operations approved.

Flight Operational Conditions. Include a statement which
describes those operational conditions and maneuver combinations
experienced which would be representative of the more criticaly
situations considered probable for the type. This will assure

a record for future reference to show what was actually observe.
or encountered during official flight tests ". . . under all
conditions of operation probable for the type . . . " (ref.
general controllability requirements) that is not otherwise
recorded. Specifically, the statement should include the
environmental conditions, configurations, and the maneuvers
performed such as:

(a) The degree of turbulence and/or precipitation involved
(operationally severe, moderate, mild) with the type of
maneuvers (turns, climbs, stalls, etc.), readability of
instruments in turbulence.

(b) The runway and weight conditions (maximum landing weight,
light weight, wet, slippery, slush, sod, etc.) with the
type of landing or takeoff (maximum braking, crosswind
velocity and angle, obstacle clearance, etc.).

Par 168
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Tris axiz sheel wnisn i3 pa~: of Type lertificate No. ALCSW prescribes conditions and limitations under whicn thne
Pra2est Tor 4nizn tne type certifitale Wis issued Deell ihe airworihiness requirsments of tns Civil ALe Regulatinns,

Type Certilicate Holger Mitusbisnl Atroraft Internationsl, Inc.
San Angelo, Texas

Model MU.23-25. % v ¢ PTLM (Normul Categorv) Anproved Janusry 20, 1976
tngines 2 AiResesrcn TPE3I3L-6-291M )
Propeilec-snaft to engine-rotor ratis | : 20.865
fuel Fuels ar designated:
Aviation Turbine Fuel ASTM D1655-68T
Types Jet R, Jet A-l and Jet B
MIL-T~5524G-1 Turdine Fuel: Grades JP-4 and JP-5
HMIL-F~35.6-) Fuel; Crade JP-l
HMIL-F-=ECOSA (MR} «1; Type I and II
D. Zng. R.D. 2482; Issue No. 2
D. Eng. R.D. 2uB6; Issue No, 2
D. Eng. R.D. 2u9u4; Issue No. &
; MIL-G-5572D; Crade 80/87 Octane Aviation
3 Casoline (a3 emergency fuel only)
' ASTM D310 Avistion Casoline Grade 100LL (as an emergency fuel only)
o1l Oils conforming to MIL-L-23699
Engine Static S5=a Level Rating (I1.S5.4.)
Limits
Snaft Harse- Propeller Maximuc Perdissible
power (SHP) Snaft Interatage Turbdine
Speed ($)* Temperature (°2)
Ta«eol?
5 Min.) 665 100 923
Maxious
Ccntinuous 665 100 523
Starting
Transient (1 Sec.) 1148

At low altitude and low ampient

temperature, the engines may produce more power
than that for whnich the aircrsflt has been certiflicated.

Undger these conditions,

the placarged torque meter limitations shall not be exceeced.

*The maxizmuz allowadle propeller snaft speed ts 106% for a tranitent periocd not

to exceed 5 seconds, ana LD
Jefined as 2,000 RPM,

1% continuous,

1003 propeller snaft speed :a
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; 100 knots (115 MPH)
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90001 . {
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I |
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i Gear +153,.8 21 . 101, H 5 H bALL]
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Maximue zero fuel welight - §&3S lbs,
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‘ Sagzage TICL Yue. At «253.2)
Tatal TP BatEiR 4
: Fumi ding Tank 163 gal. (o471} 155 gat,
! Capazivy Sute- Tank 35 gal. fet63. 4} 30 gal.
; Tiz Tand {2 1t 93
gal. =a.) 196 gal. (e155.39) 180 gal.
Tatal 75 gatl. 364 gal.

Fuel weignts are based on 6.5 1>3/gal.

Fuei Usage The fuel quantity of each tip tank muat nol bhe more than
Srocedure 55 gallsns before landtng.
ot} Total 3.1 gal. {1.55 gal. each tank)
Capacity («138.7)
Maxizus
Operating 25,200 ft.
Aitituze
tontrol 3poiier up 60° o
Surfaze Aileron Trim Uy 200 Down 20°
Movenents Elavator Up ]30 Down 10
' ) tlevator Tad Noae Up 30 Nose Down 10°
Rudder Right 252 Left zzg
Audder Tad Right 25 Left 25°
B Flap Outdoard: Down HOO
3 Flap Inboard Down 40
Serial Nos. MU-23-25 313 S.A.
Eligivle
Mode) MU-2B-35, B to 11 PCLM {(Normal Category) Approved January 20, 1976
Engines 2 AlResearch TPEJ31-6-251M
Propeller-shaft to engine-rotor ratio t o 20.88%
Fuel Fuels as designated

Aviation Turbine Fuel ASTM D1655-68T

Types Jet A, Jet A=1, and Jet B

MIL-T-5624G=1 Turdine Fuel; Grades JP-U and JP.S
MIL-F-5615=1 Fuel; Crade JP-!

MIL-F-U6005A (MR) -1; Type I and II

0. Eng. R.D. 2u82; lassue No. 2

D. Eng. R.D. 2486: Issus No. 2

D. Eng. R.D. 2894; Issue No. &

MIL-G~55720D; Crade 80/87 Octane Aviation
Gasoline (as emergency fuel only)

ASTM D910 aviation gasoline Crade 100LL (as an emergency fuel only)

oLl 7113 conforming to MIL-L-23699
! Engine 4

wizits Shaft Horse- Propeller Maximum Permissidie

power {SHP) Shaft Interstage Turdine
Speed (3) ® Temperrture 20y

Takeol! £65 100 923

15 Min.)

Maxizus 565 Q0 923

Continuous

Searzing

Traascent 149

{1 Sec.)
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Afrspeed
Limgts (ZAS)

-
AL iow 31tityse anl jow a2B:ien’ leaieeyice,
for wmizn tae 4, 7T Rl A dest Test(fieated,

Setes 1191ali07; 3Ll A9t Do erTeedes

*The sazisus aliavaSie propeiles 21375 gpans

the enzives TAY 40T 1% TITE pOwer tMan thac

nlms lrese 204510190, the slatandes torgue

i3 1063 for 5 teansisnl 0ei32 n0n iz erseed

% senonge, smz iNiL tonlimuoux 1

2 yrizel
w.in 3 dlazes eyzn.

Jiameter: 33 149 aches

Plezn setting i 17 in.
Flign:
Reverse

Voo (Maxtaus Operating)
Jecrease dy 5 knsts p
1, 000 2. adove 21,3
T to account for
Mas - .57

Vp (Mansuvering
Vfe (Flap Extendes)
Flap 5
Flap 20°, %0°
Vio (Landing Cear
Operating)
Retract
Extend
Vie {Landing Gear
Extended)
Vee (Minizua Control)

¢ 250 knots
er
00

188 wnots
t 175 knots
: W46 xnots

170 knots
170 knots
170 knots

H 30 knots

Te propelies smafy spees 13 el w7 ay 2,030 RPM,

Tell 4I.BITNSS/TVINTEMELCY Gith ) Dludes eath o 3 Haetzel! HI-BITNSSTIGITRMBLIIR

20w
87° . 5.5
-£.5°

1287 MpH)

(216 HPHL
(201 MPH) -
(168 MPH)

(195 MPH)
(195 MpH)
(195 MPH)

{104 MPH)

", Tanev
U000
I PR (Baap)
r T [10¢ Yakeofi)
L |
b |
e i
I
r ! INYMe fndine)
T
I
r I
[ERSEN I
+ |
3 |
s [
b
9SUN b ——
by AL
| . 1 L. | 1 J
9 H 'e HAIS (RN T T epiksal
L S R R R CUE I ST (Mb-22-35.
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S Pav_ v
— [
ra=s b
45T
gzt p it i
erm 3 =
S 2t Tw
o 2 . ——i
Tyan S e
{o=gitian 2¢ 22
~ardirg s :
Fanges $ux T in. $MAC 2
vear Up - 22 é S §25%
cinzitioe >3 PN K 2t
Sea- Uown - 2 - 1954 25 225¢
Coedininn EE 25 135 L i3 I

Straignt line va~iatinr batueen points Zivern,
Mozent cnangs cus LI Zen” ~el-aztion (3 ~6355 Inulbs.

Maximun refc

wel weignt - 9950 lbs.

Maximun Rasy: 10,852 1vs.
we,gnt Tacenfr: 10,809 1va.
Lantiag 10,260 los.

No. of Seats

Maximuwz 1Y (Plist at «§7.2) .
See idading instructions "or passenger ioading.

Max {mum 593 lbs. at -286.9

Baggage

Tuel TOTAL TAP USABLE

panity “4ing Tang 159 gal. [+204.5) 154 gal.
Cones Tank 30 gal. {«221.72} 33 gal.
Tip Tank 2 at 186 gal, (+193.1) 180 gal.
93 gai. ea.)} -

Total 375 gal. 364 gal.

Fuel Usage

Fuel weignts are based on 6.5 lbasgal.

“he fuel quantity of each tip tank must not be more

Procedure Than £5 gallons before landing.

24l Zapaszity Total 3.1 gal. (1.55 gal. each tank) («175.9)

HMaxious

Operating 25,900 f:.

Altituge

Control Spoiler Up 602 o

Surface Atleron T-im Up 200 Down 2C

Movezenss Elevator Up 28° Dowg 12°

' Elevator Tad Up 30 Hose Down 10

Rudde- Rignt 2u° Lers 227
Rutner Tabd Right 25 Lefe 259
Flap Jutboard Down uoo
Flap Indboard Down 40O

Serial Nos. MU-28.35 652 S.&.

Eliginte

Hotel MU-28-26, 6 %0 G PCLM {Nermal Category! Approved Ma=ck §, 1976

Engines 2 XiResearcn TPEIN1.6.2514
Propeller-snaft 1o engine-rolor ralin ! 20.865
Fuel Fuals as cesignated:

Aviation Turdine Fuel ASTY D1635.887
Typ2s Jet R, Jet A-1 anz Jet 3
MIL-T.S£24C.) Turdine Suel: Jrales JP-3 amd JP-S
Fa5615-1 Fuel; Srade JPa
=F-U83054 (MR) -1; Type I 5
Ing. R.D. 2382; Iasue Ky, ?
Eag. E.D. 2685; Issue Y3, 2
Zng. B.D. 233%; Issge >, &
1Le3-53720D; Zrage 30/37 Octane aviatisn
3as2line {an exargency fuel only}

AST™ D910 Aviation Gasoline Crage 1O0LY fas vnernency fuel oalvg
Gl L3 anlarzing v MIL-L.235397

o}

ve
nz 12

"
0.
3.
L
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lentsmusus

Stamiing
Trangient
Y Gen.

Propellier
ang Propaller

“izit

Airspued
Limits {CAS)

eLrer
Thel)

{olor

3 e

3zaiis Sea Lavel 4ing

Inly Hacsee Prsmallar U3 Femziiaicie
snwes (IHP) 3na’t innemziaze Tyruine
lzeez T30 Tazoergiyre {723
EYS e+ 523
se3 hsid 933
[ALL:]
AL v altitude and inov azdienl tampe~alire, he engines Tay Drodule GSre pOWer
Than teal Tor wmicn the gircsslt qas Seen cert{licated. Under these conditions,
tne piatasded torgue meter limitations snall not de exceeded.

*The maximum allowadle propeller shafl speed is 1365 for a transient period not
10 exceed 5 seconds, and LOLL woniinuous . 1008 propeller shaf: speed is ]
J=rinez as 2,000 RPM.

2 Harizsll HC-B3TH<S/TI0178EB-1t witn 3 blades each, or 2 Hartzell
C-BITN-5/T15 78HB- 1R with I wlades each

Diameter: 30 3/8 inches

Pinen setting at 30 in. Statlon

Flignt Idle 12
Featherad 87, = 2.5°
Reverae ~6.%

Uao {(Maximum Operating) : 250 knots (297 MPH)
Jecrease by 5 knots per
1,000 rt. avove 21,300
f*. to account for a
Ma0 r 57

Vp  {(Maneuvering ) 1182 unots {209 ¥PH)
Vee (Flap Eé!anded
Flap 5 1175 knots (201 MPH)

rlap 20°, a0®

"lo (Landing Gear

:155 knots (178 MPH)

Operating) 1170 knots (195 MPH)
Jle (Landing Gear
Extended) 170 kngts (196 MPY)

ime {Minimum Control) :Flap 5
100 knogs (115 MPY)
Flap 20
93 knots (107 MPH)

- ‘ 3

™ LR 7 amp
g TRt Al
b
o IR R R

. e o ot ot e e e e b

Centvr of Cravity Sowie (W-2r-25)
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¢ -T- Bav. o
Fans
Takes?? _ R acT . weignt
! [ § ped ] [RTd HS pust Toumay
‘ Jear i3 iz .187.2 % - a3t
tongliion hi e, 2 W 18T
ear kS atry & 1% I3
St TT3E - R T 10LTC
i fongizizn 23 P u 12523
3 —dn2ing Forspns A5 Weignt
i 2.0, Ranzes e, [T ir. TMAC Pounds
Tear 07 —EL - 73 —ie2.7 I 3830
: Zomsitiee il 2 16 822 35 3455
; Cear Down e¥83 " EX LIRS I - 8800
: londrtion t8e 5 2% w1bi. € 34 ¢ 3955
|

¢ Stralznt line 73rtation becween points given,
: Mozent shangs due to geas retraction fz <6733 IN-Lbs
Mansmer zero fuel weizat - %100 los.

il Maxgmus Razp: 10,529 1bs.
b wWergnt Takol’: 10,470 1be
Landing: 9,955 iss.

No. 5f Seats M3xizuz 7 {(maximuwr operating altitude 25.00C ft.) {pilot at » 97.2)

Maxizuz T {maximum operating altituce 23,000 fu.) (pflot at « 97.2)
Ses loading instructions fo~ passange- loading

Maximus 574 1vs. 7200 1bs. at «205.1) (220 i»s. at «230.7)
ZagRage (154 1bs, av «253.2)
Total CAP USABLE
Fuel Wing Tank 159 gal. («167.3) 154
Capacity Quter Tank 30 gal. 7+163.%) 30
Tip Tank {2 at
53 gal. ea.) 186 gal. (e155.9) 180
Total 375 gal. 354

Fuel weights are based on 6.5 los/gal.

f‘ Fuel Usage The fusel qu&n:ity of each tip tank must not be more than
: Procedire 55 gallons bdefore landing.
. 04} Total 3.1 gal. 11.55 gal, each tank)
Capactty (+138.7)
Max{imum
Operating 28,000 fre.
Altitude
Contral 3poiler Up 60: o
Surface Aileron Trim Up 20 Down 20
Movements Zlevator Up 33 ° bown 10° o
Elevator Tab MNose Up 30 Nose Down 10
Rudder Rignt 257 Left 22
Rudder Tab Right 25 Left 25°
Flap Outboard Down HOO
Flap Indoard Jown U0
Serial Nos. MU<2B-26 321 s.A., 348 S.A. and up
Eligidle

Mode! MU-28.36, 6 to 9 PCLM (Normal Catezory) Approved Mareh 9, 1576

Engines 2 AtResearcn TPE3I1-6-251M
Propeller-sha’t to sngine-rots~ rati{s ! : 20.865

Fuel Fuelsz as designates:

Aviation Turdine Fyel AST™ DI435.487

Types Jat A, Jet A1 an2 Jer 8

MIL-T-562L5-1 Turbine Fuel: Srates JP-& 3n1 JP.S
MIL.F.5615641 Fuel; Srade JPu?

1L-F-46054 (MR) -1; Type © and U!
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Rev b

{fuel cont*s.)

(%]

ingine

wisits

Taxesf?
15 Minl)

Maxizum
Continuous

Starting
Transfent (1 Sec.)

Propeller
and Propeller
Limits

Alrapeed
Limits (CAS)

2.

Eng. %.5. 2082; lssue Ko, 2
Sng. P.7. I3%L; lesue N3l 2
. Eng. 3.0, 2384 Issie K2l 4

[P s

39

ML Ge85T20; Crade 33/87 Ostane dviatian

a3ciine (a3 ezergenzy Tusl onlyl

Sils conforming s MiL-L-l39%%

AST™ DRID Aviarios caksline Lrade 19700 {as ezergencv fuel oniv)

Snarft Horse- Prapelier
sower {SHP) Sraft
Spees (%18

Maximuz Per=:3sisle
interstage Tgr:“.ne
Tezserature 70)

923

923

1149

Al low altitude and low amdient Lemperature, one engines mxy produce sore power
than that for which the alrcraft has Sesn certificated.

the placarded torque seter limitations shall not be exceeded.

*The maxipum allowable propeller shaft spesed iy 106% for a transient period
not to exceed 5 seconds, and 10LX continuous |, 100% propeller shaft apeed

is defined as 2,000 RPM,

2 Hartzell HC-B3TN-S/T10178H3-11 with 3 blades each, or 2 Hartzell
HC-33TN-5/T10178#B~11R with 3 Slades each

Dianeter: 90 3/8 tnches
Piteh setting at 30 {n. Station
Flignt ldle

Feathered
Reverse

12°
37° . 0.5° .
-6.5° 7

Voo (Maximum Operating) : 250 knots (287 MPH)

Decrease by 5 knots per
1,000 fr. adbove 21,300
ft. to account for

Mmo = .57

Vp  (Maneuvering) : 191 knots
Vfe (Flap Extended

Flap 5° : 175 knots

Flap 20°, 40° : 155 knots
Vio (Landing Cear

Operating) ¢ 175 knots
Vlie (Landing Gear

Extended) 175 knots

Voc  (Minimum Control) : 99 knots

c.C.

RAAGE

(220 MPH)

{201 MPH)
(178 MPH)

(201 MPH)

(196 MPH)
(118 MPH)

Under these conditions,

fo

11625 (Ramp)
11575 (Takeoff)

115001

Weight
{Lbs.) L
11000

11025 (Landing)

’
10690

———— GeaT Down

——- Cear Up

|

!

i

|

L |
10140y

pto o o —— e e e o . .~

{
H i !
20 25 30 35 Mac

10000

! } ! ! ! }
150 192 154 196 198 200 (Incnes)

Center of Cravity Pange HU-28-36)
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N e (LT3 Haf b Sad S Fr.ess
M -3 o o t%5 5 i TR
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: lorgitics © 2% ETR! s _i3%
. Sea~ Zown .3 2 — 13 & e Ten .
! langinien . i EEI 15 (T =z
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!

Straisnt line s3r.ation Detueen potats giian.
. oA

- 40TeAl tMANLe Zue L0 gear ~atepei{n 13 -65355 Ia-Los 1
h Haximrum zero fuel weignt -9950 lbg. .
i ] Maximun Ramp: 11,625 lba.
i Weignt Taxol!: 11,575 lbs.
: 1 Lanting: 11,7225 ins. .
! Hn. of Seats Maximuz 11 (®{lat at .§7.2)
, See .5ading l-mstructisns far passanger loading.
R Yaximm 603 tbs. 11 .286.%
: ) 3agzage :
: Total Zap USASLE
. . FTuel ding Tank 159 2al. '.204.5) 154
i ‘ tapacity OQute~ Tank 30 gal. /e291.9) 30
I , Tip Tank (2 2t 7
: gal. =a.}) 186 gal. fe193,1) 180
i . Total 375 gsl. 364
T Fuel weights are based on 5.5 los/zal.
3 Fuel Usage The fuel quantity of each tip ank oust not de pora than
: Procedure $5 gallons before landing,
p 941 Total 3.1 gal. (1.55 gal. esxzn ank) («175.9)
. Capacity
Max{num
Jperating 25,000 7=,
ALvis yde
Ianes Jo0llen Up 63:
Z.ml1ce Aileron Trim Un 200 down 20;
RETESRLTS Y Ilrsator Jp 2‘30 Jown 1J s 2 $
) Ilevator Tab  lose Up 30 Nose Sown 10
‘ Ay tem Rignt 267 Lerr 227
* Iuiter Tap Rignt 2§ -efe 25
Tlip Cutssany Jown 407
N Tl Imdcans down 407
: Serial s, MY.23-36 3¢ S.A., 697 3.A. ana Up
' Zligiaie

2 %0 3 PTLM !Noemal Zatezory) Approves Januarvi2, 1977

52 9 PCiM {Normal Titegorv! Aaproved Mapan 2, 1578

2 ArPedeyran TPINIIL3.250y
Paipalliemeanaft 1y enyine-~3t0r ~viio - 28 2237
MITrs MUet3el? I Aldemaren TOIIiilng.gary

Tt 25 228

- w—

B s o vy S e wr oy
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Bav. o

Ergine
Limils

Takear?
{5 Min.}

Maxinum
Continuous

Propeller
and Propeller
Limits

A{rspeed
Limits {CAS)

TiEiw N teaigma et

. 2894, Tyaue Ha, %
55120; Grage 33/37 3ziane Aviition
Line 132 ezergeqsy fal oalyl

3 conforsing to MIL.L.23532

Siatiy Sea Lavel Rating 71.5.4.)

2

£ 2913 Aviation Cassl:~e S=age 150LL (A3 aqergency Zsel dnlyl

Snhalt Horgee Sropellar
power [SH?) Shafs
Spees (%)°

Maxiaun Permissidie
Interatage Tgrblnc
Temperature (°C)

665 100
865 100

(-26A) {-40)
923 650
923 650

AALL:] 770

A% low ali{tude and low amdient temperature, the engines may produce more powver
than thal for which the atrcraft has heen certificated, Under these conditlons,
the placarded torque meter limitations shall not be exceeded.

*Tne maxizum allowable propeller shaft speed L3 106% for a transient period not

to exceed 5 seconds, and 101% continuous .
delined as 1,591 RPM,

100% propaller shaft speed i3

2 Hartzell HC-BUTN-SDL/LT10282HB-5.3R with 4 blades each, or

2 Hartzell HC-BUATNSDL/LT102828.5.3R
witn 4 olades each

Diameter: 98 inches

Pitch setting at 30 in. Station

Flight I4le 16° o 50
Feathered sg.o =7
Reverse -5.5 .

Voo (Maxinum Operating) : 250 knots {287 MPH)

Oecrease by S knots per
1,000 rt. above 21,300
ft. to account for
Mmo ¢ .57
Vp  {Maneuvering ) 182 knots (209 MPH)
Fre (Flap Extended
Flap 5°°
Flap 207, u0
¥lo {lLanding Gear
Operating)
Yie {Landing Cear
Extended)
dwe {Mimimum Control)

175 knots (201 MPH)

° 155 knots (178 MPH)

170 knots (195 MPH)

170 xnotg (195 MPY)
Tlaps 20
93 wnots (107 MPH)

.
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SCR Team Specific Findings - Powerplant

Statement of Question

The KTSB recommended a certification review of MU-2 airplanes relative to

the engines to determine whether potential existed for system design

improvements, improved maintenance procedures, improved service or repair

instructions, and changes in operational procedures.

Facts Bearing on the Question

a.

All MU-2B series aircraft are equipped with AiResearch Model TPE33l
series engines., The TPE33l engine was issued FAA Type Certificate E2WE
on February 25, 1965, under the certification basis of Civil Air
Regulation (CAR) 13. For installation of the engine in the airframe,

additional Special Conditions were issued by FAA letter to Japan Civil

. Aviation Bureau (JCAB) dated May 14, 1965.

The AiResearch Model TPE33! engine is widely used in a number of U.S.
and foreign aircraft. The overall service history has been considered

in evaluating engine related service and design needs.

In review of the specific MU-2 accident history as provided by NTSB,

7% were categorized as engine related.

Discussion of Relative Facts

The engines and associated propellers were reviewed in the following

areas:

Pl



a. System design improvements--no design improvements were

determined to be necessary for either the engines or propellers

other than the ongoing product improvement changes resulting from

service experience or manufacturer initiative.

b. Improved maintenance procedures--the existing procedures are

considered to be satisfactory.

¢. Improved service or repair instructions——the existing instructions

are considered to be satisfactory.

d. Operation procedural changes--a review of the flight manuals for
the various MU-2 models resulted in a disparity between both JCAB
!f Py and FAA approved manuals for the Negative Torque System (NTS)
‘ preflight check. The disparity was that not all the manuals

required an NTS check prior to the first flight of the day.

4., Conclusions
The existing system which solicits and recognizes field service problems
which result in the issuance of airworthiness directives, service
bulletins, and other corrective requirements is considered to be

satisfactory in identifying and correcting engine related anomalies.

5. Recommendations

a. All flight manuals should be reviewed and revised as necessary to
require the pilot to perform a pre-takeoff Negative Torque System

(NTS) check prior to the first flight of each day.

P2
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SCR Team Specific Findings - Powerplant

: 1. Statement of Question

The NTSB recommended a certification review of MU-2 airplanes relative to
the engines to determine whether potential existed for system design
improvements, improved maintenance procedures, improved service or repair

instructions, and changes in operational procedures.

2. Facts Bearing on the Question

a. All MU-2B series aircraft are equipped with AiResearch Model TPE33l
series engines. The TPE331 engine was issued FAA Type Certificate E2WE
on February 25, 1965, under the certification basis of Civil Alr
Regulation (CAR) 13. For installation of the engine in the airframe,
additional Special Conditions were issued by FAA letter to Japan Civil

‘ _Aviation Bureau (JCAB) dated May 14, 1965.

b. The AiResearch Model TPE331 engine is widely used in a number of U.S.
and foreign aircraft. The overall service history has been considered

in evaluating engine related service and design needs.

¢. In review of the specific MU-2 accident history as provided by RTSB,

7% were categorized as engine related.

3. Discussion of Relative Facts

The engines and associated propellers were reviewed in the following

areas:




b . a. System design improvements—no design improvements were
determined to be necessary for either the engines or propellers
other than the ongoing product improvement changes resulting from

service experience or manufacturer initiative.

b. Improved maintenance procedures—the existing procedures are

considered to be satisfactory.

¢. Improved service or repair instructions——the existing instructions

are considered to be satisfactory.

d. Operation procedural changes-—a review of the flight manuals for
the various MU-2 models resulted in a disparity between both JCAB
N and FAA approved manuals for the Negative Torque System (NTS)
. preflight check. The disparity was that not all the manuals

required an NTS check prior to the first flight of the day.

4. Conclusions
The existing system which solicits and recognizes field service problems
which result in the issuance of airworthiness directives, service
bulletins, and other corrective requirements is considered to be

satisfactory in identifying and correcting engine related anomalies.

5. Recommendations

a. All flight manuals should be reviewed and revised as necessary to
require the pilot to perform a pre-takeoff Negative Torque System

(NTS) check prior to the first flight of each day.

P2
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H 5 Cmm X
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w ennl . 20t
7508 _-j
i . i
b d —— i -
- 7,000 CERTER OF GRAVITY ENVELOPE j
5.500 (MU.28.75A and ‘U-23-40) ° R
152 154 155 156 157 138 153 180 161 | 162
153.7 FUSTLACE STA — [NCHES 161.6
T v T T 3 T T T T T Y T
20 22 24 26 28 30 32
21 v 34
TMAC
2amp
Tarkeof? Forward AFT Weight
C.0. Panges in. SMAT In. LMAC Pounds
Gear Jp +156, 3 22 «162.2 35 9315
v Condition =159.2 30 +162.2 35 10470
¢ o Cear +163.7 21 +161,6 34 3315 .
Down «158.6 29 «161.5 34 . 10470
Condition «168.6 29 «161.6 W 10520
Lanaing SorJard AFT Weight
C.C. Ranges In. IMAC In. IMAC Founds
Gear Up «154.3 22 «162.2 35 8800
Condition +155.2 10 «162.2 35 955
Gear Down «153,7 21 «161.6 34 800
Condition 1585 29 161,56 k[ 955

Straight line variation ostween points given.
Moment change due to gear retractlon i3 <5738 In-Lbs.
Maxtmum zero fuel weight 9700 lbs.

Maximum Ramp: 10,520 lbs.
Weight Takeoff: 10,470 1da.
Landing 9,955 lbs.
do, of Seavs Maximuz 9 (maximua operating altitude 25,000 f£t.) {pilot az «37.2)

Maxigun 7 (caximum spercating altitude 29,000 £:.) {pilst 3t «37.2) Modal MJ=28.254
Maximus 8 (maximum operaling altitude 31,000 2.} ‘ptlot at +37.2) Model MU-23-40
See lezaing instructions for passenger loading

Maxys ST lbs. {200 1bs. at «205.1) {229 lbsy. a: «230.7)
Bagzage {154 s, at «253.2)
Fuel TOTAL Cap USABLE
Zapacity ding Tanx 159 3al. ‘4167.3) 154
Outer Tank * 30 gal, ‘e163.3%) 10
06 gal. («183.%) &9
Tip T-"‘kégl'}:,}?; (36 gal. ¢+153.%% ‘.39
Total 375 zal. 363 zal.
=rLl3. A Qal. L83.ugal.

Fuel welgnty are dased va 5.5 'bs’gal.

TMU-25 254, all SeN‘s, MU-2B.wd, SN 363S5.A.
MU etB ey, SN 393 5.A. and up

Fael Usage The fuel cuentity of ¢ain 212 tank wust ool e =ore
.
th

drociunre an 63 galloes before laadiug.

ail Totral 3. gat. (1.35 gal. each tank)
Capacizy (#1387

i-4
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AlLitase Model MJ-25-un T 31,333 lees

Tamr=sl sl Yo 593 o

Su=Tane Aileran T-iz Un ?9; Sown 290

Moyoments Ziavaty~ Un 33o Sown 10 °
Clavyio~ Tad Mose Up 30 Wiose Down WG
Ruzzen Agan 227 Lers 25°
Rudder Tzd prgar 327 Left 250
- an®
Tlap Quthnard Down 30
- v P-4
Flap indozrs oown &0

Serial Nas. MJ.23.254 321 5.4, 348 3.4. and up

Eliginle MU~28-i40 365 S.4. 395 S.A. and up

Model MU.2B.35R, B ¢o 11 PCLM (Normal Categorv) Approved January 12, 1977

Mod=! MU-2B.50, 8 o5 11 PLLM (Normal Category) Approved March 2, 1978

gncines
Model MU-28-354 2 AiResearch TPE331.5.252Y
Propaller-shaft to engine-~otor ratio 1 26.2287
Mode!l MU-28.49 2 AiRescarsh TPE331-10-501M
Propelier-shalt to engine-rotor ratlo v 1 26,2287
Fuzl Fuels ac designated

Aviation Turbine Fuel ASTM D1655-58T
Types Jet A, Jet A-1, and Jet B
: MIL-T-562UC-1 Turbine Fuel; Grades JP-4 and JP-5
L MIL-F-3516=1 Fu=l; Grade JP-1
P MIL-F-U5005A (MR) =1; Typ= I and II
D. Eng. R.D. 2u32; Issue No. 2
D. Eng. R.D. 2u86; Issue No. 2
D. Eng. R.D. 2U494; Issue No. &
MIL-G-5572D; Crade 80/87 Octane Aviation
Gaoline (as emerency fuel only)
ASTM D910 Aviation Gasoline Grade 100 LL (as emergency fuel only)

0il Qils conforming to MIL-L~23699

Engine

Lizits Shaf: Horse- Propeller Maximum Permiasible
power (SHP) Shaft Interstage Tgrbine

Speed (%) * Temperature (°C)
{-36A) (-60)

Takeof? 715 100 923 650

(3 Min.)

Maximun 75 100 923 650

Continuous

Starting

Transient 1149 770

{1 Sez.)

At low altitude and low ambient temperature, the engines may produce more power
than that for waich the aircraft has been certifizated. Under these conditions,
the placarded torque meter limitations shall not he exceeded.

- —
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T OIRATL Sheel 5 '35t fae o a tegeliest gamger e

0 exsee? § yecondy, AT TSR 22940005, TITY seapelies 2matt gieas o
elinez a3 !, 5%% 3PM.
! Propulien and ? Hamtzell MIBITNSSILALTIZ2ZIVBALIA witm b milader eyea se 0 Hastzell
Fripaliler HC-BTNABLL/LT 022245, 2° wilh & tiages sarw,
. ‘ iRt
} . Siazeter: 32 fnswes
; ;
( Pitan setiing At ) in. Stition
: { Fligns 1gla 128 . 10 (5me Nzte 3
: Cegtmeres 38,90 J =0
Peverss -5.62 ©
Airspees Vmo [Maximum Dperating! 252 gnazts 1287 el
. Liaits (ZAS) JDec-ease By 5 wnsis pes
; 1,000 f~, adove 21,3290
. feet 5 acocount for
L s -~ 57
: ; Vp  {Maneyvering ¢ 19 knots (220 MPH}
¥ : . vie (Flap Extended)
X Fiap § T 175 knots {201 MPH)
; Flap 20°, uo?° : 155 xnots (178 MPH)
! Vio (Landing Cear
Uperating) ¢ 175 knots (201)
Yle (Lanting Cear
Extenasq) t 175 knots {207 MPH)
¥z {Mininua Cont-al) : 37 «nota {114 MPY)

iFlap Deflection 209)

MOMENTOUETO ) [ TH LT LT T T
GEAR RETRACTION! - - MAX RAMP 11,625 1 hid
11,500] (-) 6556 IN-L8S ._ P TAKEOFT 11,575 ==
y e s cawe M [ _:'_‘1 . 5 e
) boio ! t v :
11,000 - 1l )
o0 ;! ,; 4 MAX LANDING 11,025
10,500{ — - {10 .
w R
. 8 =l
2 10,000—- [J0.140 A
it [ ! . i + |
' T i
— 9,500 —_— )
3 - :
= | :
* 9,000 | ——f—-- ; _
c ) :
- bl | ' v
o
g 8,5w —_ i . ' R ¢
< - i ' |
wed i N
8,000 | —— -~ -
: 7,500 L— oy

! 190 191 192 193 194 195 196 197 198 199 | 200
190.9 FUSELAGE STA — INCKES 199.4

I v ’ T T T T T—— T T T T

I ’ 2 1 2% 28 B 32 34 |
: a THAC 35

s (-2 -35A and MU-2B-60)
'
H
¥
:
t
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» ——re

Hevw. 3 ~taw
3= -
Takes 77 Ferug=s LA
T.%. targes . AT i Rl
Sear 2 <1807 &) LKEN) i3
Zgmsiziaw PPV 25 -135.8 15
‘Eea,' 1T, W 2 135, 25
P I 22 -13% .- I,
Jamzities PRI P «1%3.. 25
“anTin AT [T 4l
Sanges . in. p 345 Foure
Sear U3 .00, 1 ! -5, 3 23 TTYes
Langirien DTN I -193.2 % 10523
sear Uown IEEREE) ) 153 .8 K NILC
~Zantition FEETNS) 27 «17%.4 < 11828

Straight line varia

tion Detween Dointt given.

Mament zhange 3se o gear retractism i3 =6556 In-Lbs.
“axisum zero fuel weight - 3950 1lbs.

Maximum
wWeignt

No. of Seats

Yaxiouzm
Bazgaze

Tuel

lapacity

Sagp: 11,625 1bs.
Takeof?: 11,575 lbs.
Lanst 11,025 Ibs.

Maxicum 11 (Pilot at «97.2)
See loazing instrustions for

£20 lbs. at «295.3

TOTAL CAP
Wing Tank 159 gal.
Cuter Tank ¢ 30 gal.

”» 79,6 gal.

Tip Tank (2 at 136 gal.
93 zal., ea.)}

Total 375  gal.

*8415.6 gal.

passenger loading.

USABLE
(+204,5) 154
(+201.0} k]
(+201.0) 49
(+193.1) 180
368 gal.
: 403.0 zal.

Fuel weights are dased on 5.5 lbs/gal.

*MU-28-364, ALl 5/N's, MU=28-60, 3/N 700 S.A.
SOMU.2B-6C, 3/N TI1 S.A. and wp

fuel Usage
Procedurse

o4l

Capacity

Max ipun
Uperating
Altituae

Control
Surlface
Mavements

Serial Nos.
ligidle

The fuel juantity of each tip tank must not be oore
than 65 gailons defore landing.

Total 3.1 gal. (0
(«

Mpoael MU-2B-35A 25
Modal MU-2B-60 3
Spoiler Up
Aileron Tria Up
Elevator Up
Elevator Tab Nose Up
Rudaer Right
Rudder Tad Right

Flap Outboard

Flap Inboard
MU-2B-36A &
MU-2B-60 7

DATA PERTINENT T2 ALy MODELS

Latus

Nose of fuselage for Models MU-2B.25, MU.2B.2§, MU-Z8-26A, ana MU-28-&0
{Forward 183,48 in, (4650 e=) fros front Dlane of wing near spar fuselage

sonnecting fraae).

.55 gal. each tank}

175.9)

,000 fe.

000 leet

60°

200 Down 200

280 Down 12°

300 Nose . Down 10©¢

229 Left 240

259 teft 25°
ODown 40°
Down 400

637 S.A. and Up
731 S.A. and Up

o,
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L veans

Prosaction
Basis

Requires
Eguipaent

Iapore

Reguirenents

Note 1: (2)
(o)

Note 2:

Sertal Nuzders
£ Aarremafe

.95 tn. (170 mm) o afl RATY R .-
¥oeihen s (Tarayes 322.57 o aifig "E4” 33
foaeisge zaanesting feywel.

tomaeli, LU

Prgitina dLirit fevel 24 the ALl seazest of cael (0., 2303, LTAL 234D
orsitutanaliy, ang oo tae Thacwasl 2! 290 158107 LaTemiily Tur Uleds
MLeldeZh, MU~25e36, Mus2B-23A, AA3 MILgseil,

A piamt 2id susgension sTup fitles T ine Snarnel Al tne pressore Tuixnsan
IITh. 2075, ann % levelind $USVLISION i3.% 9% Lhae edu.zent flotm o (n the
sleci ida, IoHpErlaent a0 Models “U-2B-15, Mi-25-3%, 11J-23-304, 3n2 MU-28-60.
IA7 3 gated May (3, 1355, insluting imenszentd 1ol taraugh -8 plus the
Spezisl Lun3lzions ststed ie FAA letter 15 tne JIAD gatecd May 1., 1953,
B3e:ifies oy FAA jelzers D the JTAS Jates Jynusey 265, 1383, a=1 May 12, 1971,
Exe=ziion No.o 1§51, dated Feoruary W, 1374, grantes an exemptinn {roz Section
21,17,

Type Zertification Ao, A1054 1ssued January 20, 1974.
Applicatizn for Type Certificate cated Septemder 12, 1973.

None. Priar to eriginil certification of easn sircrsft, 3n FAA representative
gus: perform 3 getailed :inspection [or workmansnip, materials, conformity witn
approved tecnnicsal data, ans 3 cneex of flight charagleristics,

The “51els MU«2B-26A, MU-2B-304, MU-2B-L0, and MU-28-£9 gomply with Frencn
lertilizalion requirements 20 tne decretarial Jenerzli a l1'Aviation Civile of
France wnen modified {n accoriance witn K340A-5006 Kit Installation.

The basic reguired equipaent a3 prescriosd in the applicadle airwartniness
regalations (see Certification Basis) must %e installed in the aircraflt for
type certification.

Mitsustsny Atreraft International Repart MROLR23 (MU-2B-29), “R0127 (MU-2B-15),
MROY1 30 (MU-28-26), MROL92 (MY-2B-26A), MRO269 (MU-23-U40), MRO129 {MU-2B-36),
MRO133 (MU-28~36A) and MRO270 (MU-2B-50) contain lists »f all required
equipment 18 well A3 optional eguipment {nstallations apsroved by tne FAA.

Spare parts and/»r asasemdlies that 3re procured from M1 9+ {ts Suppliers by
MU-2 Csrporation shall confors to type Sesizn cata and rellect tne applizable
expart atrwarthiness tags required by JCAB and FAA, Parts and equipment nat
requiring export airwortininess tag will be accompanied oy MHI inspectinn Ligs,

current weignt and balance report, i{ncluding list of egquipment {ntluded in
certificated emply weignt, and loading 1nStruclions wnen necessary, must de
provided for each sircraft at the time of original atrwortniness certifization,

The certificate enpty weignt and corresponding senter »f gravity locatian aust
include unusable fuel and un3rainanie oLl as follows:

Unusadle Fuel (MU-2B-25, MU-2B=26, MU-2B-25A, MU-28-40, 3/t 365) 71.5 lbs. at
+16i.); (MU-20-40, S5/4 395 ang up) B1.50 ibs. 3t <1&l.4.

Unusadle Fuel (MU-2B-35, MU<2B-36, HU-2B-36A, MU-2B-80, 3/N 700) 71.5 lbs. at
*1938.3; (MU-2B«60, S/K 731 and up) 81.90 ibs. st «193.6.

This aircraft must be operated in sccoriance #itn the FTAA approves Airplane
Flignt Manual.
Tae seri1al numoer under this certifizite =ust include the leilers S5.A.

S.A. stands for San Angels.
Example: S/N xxxS.A.

MU-28-254/-50, S/H 32‘Sn. 38854, 35084 taraugn 1354, <2134, 2254, it §233K;

ars !,-25-5:i/-60. S/N B5LSA, 537SA througn TeT3A, TE33A througn T5T3A, and
75334 .urougn 77334 are elx,za‘e o~ operation Jith 16% srapsller f.lignt idle
piten se xn;s. Servize Bul in 58 016/51-000 3atea taren 18, 1330, covers

cranges !cr use of 12¢ se::tns. 328 propellers aust oe sed or tne saze piten
seding, elther 12° or le6°.

caeERDene



FAX 2/.29

DEPARTMENT OF TRAMSPORTATION
Feders! Avistion Administration ' A2rC
Ravision 16

HITSUBISHI

- 28
n-28-10
n-28-20
U-28-15
ny-28-30
MU-28-35
K223
AU- 28+
ny-28-26

TYPE CERTIFICATE DATA SHEET WO, AZPC Juns 30, 1975

This data sheet, which is part of Type Certificate No. A2PC, prescribes conditions end timitations ynder
which the product for which the type certificate was issued meats the sirworthiness raquirements of the
Clvil Air Regulations.

Type Cartificate Molder Mitsubishi Heavy Industriaes, Ltd.
51, Marunoueni 2 Chome, Chiyoaa~ku
Tokyo, Japen

- | - Model MU-2B, 6 to 9 PCIM {Normal Category), Approved November L, 1968

Engines 2 AlResearch TPE331-25A or TPE33I-25AA or TPE33I-25A8
Propeller shaft to engine rotor ratlo ! : 20,865
' Fuel Fuels conforming to AiResesrch Specification $C~5605 or to subsequent
revisions thareof,
ol Oils conformir;g to AiResearch Specification SC-5605 or to subsequent
revisions thereof.
Engine Limits Static Sea Level Ratings (1.5.A,)
Hax. Permissible
Shaft Horse- Jat Equiv. Shaft Prop.Shaft Exhaust Gos
power {SHP) Thrust (1b.} Horsepower(ESHP) Speed (%)* _Temp. (%)
Takeoff (5 min,) 575 75 605 100 sn
Max. Continuous 500 73 529 100 530
Starting Transiant 815
{} sec.)
At low altitude and low smbient tempsraturs the engines may producs more
power than that for which the aircraft has been certificated. Under these
conditions the placarded torque meter limitations shall not be excesded,
*The maximum allowable propeller shaft speed is 105% for s transient period
not to exceed 5 seconds. 100% propeller shaft speed Is defined a3 2,000 rpm.
Propetler snd 2 Hartzell HC-B3ITN-5/T10176585 with 3 blades each, or
Propeller Limits 2 Hartzell HC=BITN=5/T101 76HSB-5wi th 3 blades each, or
2 Nartzel! HC~BITN-5/T10178HB=11} with 3 blades each, or
2 Hartzell HC-B3TN=5/T10178HE-11 with 3 blades each, or
2 Hartzell HC-B3TN=5/TI0178H8=1)R with 3 blades each.
(Ses Note } regsrding intermixing propelier blades.)
Dismeter: 96 in. (T10176-5)
90 in. (T10178-11)
(No reduction permit ted)
Pitch setting at 30 in, station:
Flight idle 12°
Feathered 86°
Alrspeed Ymo (Maximum operating 250 knots (287 m.p.h.)
Limits (CAS) Vo {Maneuvering) 172 knots {197 m.p.h.)
Vfe (Fiap extended) 140 knots (161 m.p.h.)
Vio (Landing gear operating) 160 knors (1B4 m.p.h.)
Vie (landing gear extended) 150 knots (184 m.p.n.)

KISk
-8 3




-2~ A2PC

; ’ Vmc (Minimm Control)

92 knots (106 m.p.h.]  S/W MU2-006, MU2-007 If not modified by
S8 Mo, 66,

91 knots (105 m.p.h.}  S/N MU2-008, »u2-010, WU2-013 if not
modified by S8 Ko. 66

‘ B3 knots (102 m.p.h.}  S/N MU2-00L, AU2-009, MU2-011, KU2-012

: MUZ-0l& through MUZ-030, MU2-032 through
MUZ-042 if not modifiad by SB Mo. 66.

Flap §° 100 wnots (115 m.p.h.

S/¥ MU2-006, MU2-007 If modified by
Flap 20° 392 knots (106 m.p.

S8 No. 66

n.)
n,}
: Flap 5° 99 knots (11k m.p.h.) S/N MU2-008, WU2-010, nUZ-013 If
; .’ Fiap 20° 91 knots (105 m.p.h.) modified by S8 Mo. 66
h.)
h.)

Flap 5° 97 knots (112 m.p.

S/W WU2-00L, MUZ-009, MU2-011, MU2-012,
Flep 20° 89 knots (102 m.p.h.

MU2-014 through mUz-030, KU2-032 through
MU2-0L2 if modified by $B No. 66, and
S/N MU2-031, MU2-0L3 and up.

- C.G. Range (Landing Vei ) Forwsr Aft
Gear Extendad)
8,160 or iass + 15374 {21% MAC) « 161.60 (34X MaL)
8,930 « 158,58 (29% MAC) « 161,60 (34X mac)
(1f not modified by SB Nos. 36 and 92)
8,577 or less + 153,74 (21% maC) « 161.60 (34X maC)
9,350 + 158.58 (29% maC) + 161,60 (34% MAC)

(1f modifisd by SB Nos. 36 and 92)

Straight line variation betwean points given
Homent change due to gear retraction Is +6,738 in.|b.

Haximum Waight Takeoff 8,930 1b.
Landing 8,490 ib.
(1f not modified by SB Nos. 36 and 92)
Takeoff 9,350 Ib.
Landing 8,930 1b.
(If modIfied by SB Nos. 36 and $2)
: No. of Seats 9 (Pilot and Copilot at +97.2)
Maximum Baggage L20 1b, (200 1b. at «205.1) (220 Ib. at +230.7)

(S/N MU2-008, through MU2-024 1f not modified by S5 No. 10, and
S/N MU2-004, MU2-006, MU2-007)

574 1b. (200 1b. at +205.1) (220 1b. at +230.7)

(154 tb. at +253.2)
{S/N MU2-008 through MU2-024 if modified by $B No. 10, ond
S/N MU2-025 and up)

Fue! Capscity Wing tank 165 gal. (+167.3)
Tip Tenk (2 at 65 gol. ea.)* 130 gal. («155.9)
Total 295 gal.
Usable 285 gal.

Fusl waights are based on 6.5 1b./gel.

*See NOTE 1{c) for required fue! usage procedurs.

0i! Capscity Total 3.7 gal. (1.85 gal. sach tank) («139.4)
Maximum Operating 23,000 fr. (S/N MU2-004 and MU2-006 through MU2-042, if mot modifled
Altitude by SB No. 69)

25,000 fr. (S/N MU2-00k and MU2-006 through MU2-042, If modifled by
SB No. 69, and §/N HU2-04) and up)
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Contro! Surface Soailer up 58°
; Movements Ailgron Trim up 29° bown 20°
Elevator up 33° Dowen 179
{1f not mogifiec by 58 No. 60)
up 33° Down 10°
(1f modifiec by $B Ma. 60)
Elevator Tab  Nose Up 300 Rose Oown 200
(3/M MU2-504 througn HU2-042)
Nose Up 30° Kose Down (09
(S/H MU2-0L3 anc up)
Rudder Rignt 259 Lefr 25°
Ruccer Tab Right 259 Left 259
Flap outboard Down 402
Flap inboarg Down 40°
Serial Nos. Eligible The Government of Japsn Certificate of Airworthiness for Export

endorsed as noted under "import Requirements’ must be submitted for
each individual aircraft for which application for certification is
mace.

M, MU-2B-10. 6 to § PCLM (Norma!l Category), Approved January 20, 1967

(See Note 4 for convarsion to My-2B-15)

. Engines 2 AiResearch TPE331-25A or TPEI3I-25AA or TPE3}I-25AB
Propeltler-shaft to engine-rotor ratio I 1 20.865
Fuel Fuels conforming to AiResearch Specification $C-5605 or to subsegquent

revisions thereof.

oil Olls conforming to AiResearch Specification $C-5605 or to subsequent
revisions thereof.
Engine Limits Static Ses Level Ratings {i,5,A.)
Max.Permissible
Sheft Horse- Jet Equiv. Shaft Prop.Shaft Exhaust Gas
power (SHP) Thrust (1b ) Horsepower (ESHP) Speed % # Temp. (OC)
Takeoff (S min,) 575 75 605 100 571
Maximum Continuous 500 73 529 100 530
Starting Transient 8is
(1 sec.)
’ At low altitude snd low ambient temperature the engines may produce
more power than that for which the aircraft has been certificated,
Under these condit ions the placarded torque meter limitations shall
not be exceeded.
* The maximum allowable propellier shaft speed is 105% for a transient
pariod not to exceed 5 seconds, [00% propeller shaft speed is defined
2s 2,000 r.p.m,
Propeller and 2 Hartzell HC-B3TN-5/T1017658-5 with J blades each, or
Propeller Limits 2 Hartzell HC=BITN-5/T10176HSB=5 with 3 blades each, or
2 Hartzell HC-B3TN-5/T10178HB-11 with 3 blades each, or
2 Hartzell HC-B3TN<5/T10178HE-11 with 3 blades each, or
2 Hartzel! HC-B3TN-5/TI0!178BHB=11R with 3 blades each.
(See Note 3 regarding intermixing propeller blades.)
Diasmetar: 96 in. (T10176-5)
90 in. (TI0178-11)
(no reduction permitted)
Pitch Setting at 30 in. station: Flight idle 12°
Feathered 86°
Airspeed Limits (CAS) Vmo (Maximum operating 250 knots (287 m.p.h.)
Vp  (Maneuvering) 172 knots (197 m.p.h.)
Vfe (Flap extended) 140 knots (161 m.p.h.)
Vio (Landing gear operating) 160 knots (184 @.p.h.)
Vlie (Landing gear extended) 160 knots (184 m.p.h.)
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Vmc (Minimm Control) .
83 wnots (102 m.p.h.}  S/N MUZ-10! .nrougn MUZ-115 if not modified

by S8 No. 66

S/M mY2-101 through MUZ-115

Fias 5° §7 knots if modified by

(112 m.p.n.) S8 Mo, 66, anc S/N WU2-116 anc up.
Flap 20° 89 xnots
{102 m.p.h.)

€. G. Range {Landing Weight (b, Forward Afe

Gesr Extended)
B.577 or iess
9,350

« 153,74 (21% mat)
+ 158,58 (29% mat)

« 161.60 (34X MAL)
+ 161.60 (3&% maC)

Straignt line variation batwesn points given
Homent change dus to gear retraction is « 6,738 in.1b.

Maximum Weight Takeof € 9,350 1b.
Landing 8,930 Ib.
No. of Seats 9 (Pilot and Copilot at +97.2)
Maximm Baggage 574 1b. (200 1b. at +205.1) (220 Ib. st +230.7)
(154 1b. at «253.2)
Fuel Capacity
Outer Yanks Wi thout Vith
ip Tanks Standard Ex;::::d Standerd Ex;::;:d F.STA
Wing Tanks 159 gal. 159 gal. 159 gsl. 159 gal. +167.3
Outer Tanks - - 30 30 +163.4
Tip Tanks 130 186 * 130 186 » +155.9
Total 289 348 39 375
Usable 286 336 316 366

Fuel weights are based on 6.5 1b./gal.
* See Note I(c) for required fue! usage procedure

0it Capacity Total

3.7 gal. (1.85 gal. each tank) (+139.4)
Maximum Operating

23,000 fe. (S/N MU2-10) and HU2-103 through MU2-120 if not
Altitude

modified by SB No, 69)
25,000 ft. (S/N MU2-10] and MU2-103 through Mu2-120 if
modified by 5.8 No. 69, and S/N HU2-102, MU2-121 and up)

Contro! Surface Spoailer Up 60° o
Movement s Alleron trim uUp 20° Down 20
Elavator up 33° bown 17°
{(S/N KU2-101 through MU2-108 if not modified
by SB No. 66)
up 313° Down 10°
(S/N nu2-101 through MU2+~108 if modified by

SB No. 66, and $/N MU2-109 and up)

Elevator tab

{S/N nU2-165 and up)

Rudder
Rudder tab

Nose Up 30° Nose Down 20°
($/N MU2-101 through My2-164)
Nose Up 30° Nose Down 10°
Right 25° Lefr 25°
Right 250 Lefr 25°
Oown W0°

Flap outboard
Flap inboard

Down 400



Serial Mos. Eligible

-5~ AZPL

The Government of Javan Certificate of Airworihiness for fxpore
encorsec as noled under “impor: Regu:rementy’ nUsSt be subrmitted for
esch indivicus! aircrafe for which acplication for cert:fication is
race.

VI - Moce! Wy-28.27, 6 tc 2 PCie Noems! Cateqory), Approved May 16, 1968

Engines
fuel
il

Engine Limits

2 hiResearch TPEI3I«ieigia
Propeiler-shaft to engine-rotor ratio

1: 20.86%

Fuels conforming to AiResearch Specification 5C-5832 or to
subsequent revisions thereof,

Oils conforming to AiResesrch Specification 5¢-5802 or to
subsequent revisions thereof.

Stavic Sea Level Rating (1.5.4.)

Max, Pemmissibie

Shaft Morse= Jet Equiv. Shaft Prop. Shaft Exhaust Gas
power (SHP) Thrust {1b.) Horsepower (ESHP) Speed % * Temp. (°C)
Takeoff (5 min.) 665 100 708 100 572
Max. Continuous 665 100 705 100 550
Starting Transiant
{1 sec.) 8is

)

Propelier and Prope!ler
Limits

Airspeed Limits (CAS)

C.GC. Range (Landing
Gear Extenced)

At low altitude and low ambient temperature the engines may produce
more power than that for which the aircraft has been certificated.
Under these conditions the placarded torgue meter limitations shall
not be exceeded,

The maximum allowable propeller shaft speed is 105% for a
transient period not to axceed 5 seconds, and 101% for 5
minutes. 100% propeller shaft speed is defined as 2,000 r.p.m.

1 Hartzell HC-B3TN-5/T10178HB=11 with 3 blades esch, or
2 Hartzel) HC-B3ITN-5/TI0!78HE-11 with 3 blades each, or
2 Hartzell HC-B3TN-5/TI0178HB=11R with 3 blades =ach.

(See Note 3 regarding intermixing propeller blades.)
Diameter: 90 in. (No reduction permittred)

Pitch setting at 30 in. Station:

Flight idle 120
Feathered 86°
Reverse -6.5°
Vmo (Maximum operating) 250 knots (287 m.p.h.)
Vp (Maneuvering) 181 knots (208 m.p.n.)
Vfe (Flap extended) 140 knots (S/N MU2-102, MU2-12! through

(161 m.p.h.)

Flap §°

MU2-279 if not modified by
S/R No. 010)
: 175 knots (201 m.p.h.)

Flap 20°, uo° t 140 knots (161 m.p.h.)
{S/N MU2-280 and up

S/N MU2-102, MU2-121 through .
MU2-279 if modified by $/R
No. 010)

160 knots (184 m.p.h.)

162 knots (187 m.p.h.)

Flap §°

100 knots (115 m.p.h.)

Flap 20°

93 knots (107 m.p.h.)

Vlie (Landing gear operating)
Vle (Landing gear extenced)
Vmc {Minimum control)

Weight {1b, Forward Aft

9,145 or less - 183,74 (21% mAC)
5.520 + 158.58 (29% mac)

« 161,60 (34% maAC)
« 161.60 (34% MAC)
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Straight lime varistion between points given
Roment cthange cue tC gear rezractlion is «6 738 in. b,

Maximm Waight Toxeoff $.920 1b.

tanding 9,435 1b.

‘[ %o. of Seats 9 (Pllot and Copilot at +§7.2)

Maximam Baggage 574 Ib. (200 1b. at +205.1) (220 1b. ar +230.7)

f . (154 1b. at «253.2)

B fFuel Capacity Ving tank 155 gal. {-167.3)
i Outer tank 30 gal. («163.4)
Tip tank (2 at 93 gal. ea.)w 186 gal. (+155.9)
Total 375 gai.

i Usable 166 gal,

Without Outer Tank

3 Wing tank 159 gal. {«167.3)
i Tip tank (2 st 93 gal. ea.)w 186 gal. (+155.9)
Y Tota! 345 gat,

Usable 336 gal.

Fuel weights are based on 6.5 1b./gal.

* See Note 1(c) for required fuel Jusage procadurs.

Gil Capacity Total 3.1 gal. (1.55 gal. esch tank) {+138.7)
Max imum Operating 25,000 f¢,
Altitude
Control Surface Spoiler Up 60°
Alleron trim up 20° Down 20°
Elevator Up 33° Down 10°
: Elevator tab Nose Up 30° Nose Down 20°
T (S/M HU2-102, MU2-121 through MUZ-164)
: ! Nose Up 30° - Nose Down 10°
(S/N MU2-165 and up)
Rudder Right 25° teft 22°
Rudder tab Right 25° Lefr 25°
Flap outboard Down LO®
Flap inboard Down 40°
Serial Nos. Eligible The Government of Japan Certificate of Alrworthiness for Export

endorsed as noted under ""Import Requirements'' must be submitted for
esch individual aircraft for which application for certification

is made.
1V, Hodel MU-28-15 6 to 9 PCLM (Norma! Category), Approved August 26, 1968
Engines 2 AiResearch TPE33I-1-151A
Propelier shaft to engine rotor ratio 1: 20.865
Fuel Fuels conforming to AiResearch Specification $C~5802 or to
subsequent revisions thereof. '
o

Olis conforming to AiResearch Specification $C~5802 or to
subseguent revisions thereof.

Engine Limits Static Sea Level Rating (1.5.4.)

Max, Permissible

Shaft Horse- Jat Equiv, Shaft Prop Shafe Exhaust Gas

powar (SHP) Thrust {1b.) Horsesower (ESHP)  Speed % » Temp. (OC)
Takeoff (5 min.) 665 100 708 100 572
Haximum Continuous 665 100 705 100 550

Starting Transient 8is
(1 sec.)




-7 - A2PC

f At Tow gltituce end low ambient terceraturs the sngines may procucs
more powsr than that for wnich the aircraft has been cerzificatad,
Under these conditions the placarcec torgue meter timitations snall
not be excesded.

* The msximum sllowable propsiler shaf? speed Is 105% for » translent
period not to exceed 5 seconds, anc 101% for § minutes. 150%
propeliler shaft speed is cefinea as 2,000 r.p.m.
Propeller end 2 Marzzall HC~BITN-5/T101781B~11 with 3 blades aach, or
Propellar Limits 1 Harczall HC-B3TN-5/T10178HE-1) with 3 blades sach, or
2 nartzall HC-B3TN-5/T10178KB~11R with 3 blades each,
(Ses Hote 3 regarding Intermixing propsiler blades.)
Diemetsar: 90 in. (Mo reduction parmittad)

Pitch setting at 30 In, Staglon

Flight idle 12
Feathsred 86°
Reverse -6.59
Alrspesd Limits (CAS) Vmo (Maximum Oparating) 250 knots (287 m.p.h.)
Vo (Mansuvearing) 172 knots {197 m.p.h.)
Vfe (flap extended) 140 knots (161 m.p.h.)
Vio (Landing gear operating) 160 knots {184 m.p.h.)
Vie (Landing gear extended) 160 knots (184 m.p.h.)
vme (Minimum control) 93 knots (107 m.p.h.)
(S/N wuU2-101, Myu2-103 through
MU2=115 if not modified by
$/8 Ne. 66)
Flap 5° 100 knots (/N Mu2-101, MUZ-103 through
(VIS5 m.p.h,) KU2-115 [f modified by S/B

No. 66, and S/N MU2-116
o through MUZ-120)
Flap 20° 93 knots

- {107 m.p.h,
C.G. Ranga (Landing Welght (1b. Forward - At
Gear Extanded)
8,577 or lass «153,.74 (21% MAC) «161.60 (34% MAC)
9,350 +158,58 (29% MAC) +161.60 (34% MAC)

Straight line varistion betwesen points glven
Homent change dus to gear retraction is +6,718 in,1b.

Max|mum Weight Takeoff 9,350 1b,
Landing 8,930 1b.
No. of Seats 9 (Piiot and Copllot at +97.2)
Maximum Baggege 574 1b. (200 Ib, at +205.1) (220 Ib. at +230.7)
(154 1b. at +253.2)
Fuel Capacity Ving tank 155 gal. (+167.3)
Tip tank (2 at 93 gal. sa.)* 186 gal. {(+155.9)
Total LS gal,
Usable 336 gal,
With outer tank
Wing tank 159 qal. (+167.3)
Outer tank 30 gal, (+163.4)
Tip tank (2 at 93 gal.ea.}® 186 gal. (+155.9)
Total 375 qal.
Usabiae 366 gal.

Fuel weights are based on 6.5 1b./gal,
* See note 1{c) for requlred fue!l usage procedurs

011 Capaclty Total 3.1 gal. (1.55 gal. each tank) (+138.7)




: Maximum Operating
Altitude

| Lontrol Surfacs
rovements

Serial Mos. Eligible

-8 - azre

rodified by 58 No. 69)

23,000 ft. (if not
tf modified by SB MNo. 63)

25,000 2, {

Spoiler Up 60:
Ailaron trim Up 20° Down 200
Elevator uz 33 Down 179

(5/N nU2-101, MU2-10] througn MU2-108 if not
mogified dy SE No, b0)

up 33° Down 10°
(S/H MU2-101, MU2-103 through MU2-108 if modified
by SB Mo. 60. anc S/N MUZ-109 tnrough MUZ-120)

flevator tap Nose Up 30° Mose Down 200
Rudger Rignt 25° Lefr 22°
Rudder tab Right 25° Lefr 25°
Flap outboard Down 40°
Flap invoard Down 0

The Government of Japan Certificate of Alrworthiness for Export
endorsed as noted under ''Import Requirements'' must be submitted for
each individual aircraft for which application for certification is
made.

V. Mode! MU-28-30 10 PCLM (Normal Category), Approved July 1. 1969

Engines

Fuel

0l

Engine Limits

Takeoff (5 min.)

Max, Continuous

Starting Transient
(1 sec.)

Propeller and
Propeller Limits

Airspeed Limits (CAS)

2 AiResearch TPE33I~1-151A
Propeiler shaft to engine rotor rstio I: 20.865

Fuels conforming to AiResearch Specification SC-5802 or to subsaguent
revisions thereof.

Cils conforming to AiResearch Specification SC-5802 or to subsequent
revisions thereof.

Static Sea Level Rating (1.5 4,)

Max., Permissible

Shaft Horse- Jet Equiv, Shaft Prop. Shaft Exhaust Gas
power {SHP) Thrust (ib) Horsepower (ESHP) Speed % Temp. {°C)
665 100 705 100 572
665 100 705 100 550

815

At low altitude and low ambient temperature the engines may produce
more power than that for which the aircraft has been certificated.
Under these conditions the placarded torque meter limitations shall
not be exceeded.

The maximum allowable propeller shaft speed is 105% for a transient
period not to excesd § seconds, and 101% for § minutes. 100%
propeller shaft speec is defined as 2,000 r.p.m.

2 Hart2el! HC~B3TN-GS/TI0178HB=11 with 3 blades each, or

2 Hartzell HC=B3TN=-5/TI017BME=1) with 3 blades each, or

2 Hartzell HC-B3ITN-S/TI0I78KB=-11R with } blades each.
(Ses Note 3 regarding intermixing propellier blades.)

Dliameter 90 in. {No reduction permitted)
Pitch setting at 30 in. Station

Flight idle 120

Feathsrad 86°

Reverse «6.59

Vmo (Maximum Operating)
Vo (Haneuvering) 188 wknots {216 m,p.h.)
Vfe (Flap extended) 145 knots (167 m.p.h.)
(S/H MUZ-502 through MU2-504, MU2-506 through MU2-519,
HUZ‘)SZI through MU2-523 if not modifled by S/8
13,

250 knots (287 m.p.h.)
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. 16 knots (168 m.p.n.)

. {S/% MU2-505, MU2-520, MUZ-52k and up If not modified
by 5/KR no, 010.)
{S/N MUI-502 through MU2-504, MUZ-506 through MUI-5i35,
MU2-52! through MU2-523 if mocified by S/B No. 113
ang not mocdified by S/R Ko, 010.)

Flap 5°

175 xnots (20! m.p.h.)
Flap 20°, Lo

leé knots (168 m.p.h.)
(S/N mU2-505, MU2-520, MU2<524 and up if modified by
S/R Mo. 010. S/N MUZ-502 through MUZ-504. MU2-506
: theough MU2-519, KU2-52) through MU2-523 if modified
by S/B No. 113 and S/R Mo. 010.)

o

Vio {Landing gear operating)
Retract: 160 knots (5/K MU2-502 through MU2-504, MUZ~506
(184 m.p.h.) through MU2-519, My2-521 through
MU2-523 if not modified by S/B No.113)
Extend: 170 knots

¢ (195 m.p.h.}
Lo Retract: 170 knots (S/N MU2-505, MU2-520, MU2-524 and up.
(195 m.p.h.) S/N MU2-502 through MU2-50L, MU2-506
Extend: 170 knots through MU2-519, MU2-521 through
(195 m.p.h.) MU2-523 If modified by $/8 Na. 113)
Vie (Landing gear extended) 170 knots {195 m.p.h.)
vme (Minimum control) 30 knots (104 m.p.h.)
C.G. Range (Landing Weight (1b. Forward Aft
Gear Extended)
10,360 «190.93 (21% MAC) +199.41 (35% mac)

(S/N MU2-502 through MU2-504, MU2-506 through MU2-519, MU2-521
through MU2-523 if not modified by $/B No. 113.)

10,360 +190,93 (21% MAC) «195.41 (35% mAC)
10,800 +192.75 (24% MAC) +199.41 (35% MAC)
(S/N MU2-505, HU2-520, MUZ-52L4 and up. $/K MU2-502 through
MU2-504, MU2-506 through MU2-519, MU2-52} through MU2-523
if modified by $/B No. 113.)

Straight line variation between points glvan,
Moment change due to gear retraction is =6556 in. 1b.

Maximum Weight Takeoff 10,360 ib.
. Landing 9,850 1b.
S/N MU2-502 through MU2-504, MU2-506 through MU2-519,
MU2-521 through MU2-523 if not modified by S/B No. 113.)

Takeoff 10,800 1b.

Landing 10,260 1b.

S/N MU2-505, MU2-520, MU2-524 and up.

S/N MU2-502 througn MUZ-504, MU2-506 through MU2-519,
MU2-521 through MU2~523 If modified by $/8 No. 113.)

No. of Seats Maximum 10 (Pilot at «97.2)
See loading instructions for passenger loading
Maximum Baggege 600 Ibs, at +286.8
Fuel Capacity Wing tank 155 gal. (+204.5)
Outer tank 30 gal. (+201.0)
Tip tank (2 at 93 gsl.ea)® 186 gal. (+193.1)
Total 375 gal.
Usable 366 gal.

Fuel weights are based on 6.5 1b./gal,
* See Note 1{c) for required fuel usage procedure
0il Capacity Total (2 at 1.55 gal. each tank) 3.1 ga!. (+175.9)

Maximum Operating 25,000 fr.
Altitude
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Control Surface Movements Spoiler Us 60‘;
Alleron trim us 20 Down 202
Elevator Up ZE: Dowen 12
3 Elevator tsp Nose Uz 30 Nose Down 10
: Rudder Rignt 240 Lefy 22°
Rudder zab Rignt 25° Lefe 25°
Flap Cutdoard Cown 40°
Flap Inboard Down 4g°
Serisl Mos. Eligible  The Government of Japan lertificare of Airworthiness for Expors endorsed

43 notec under ''import Regquirements' ™St be supmittec for eacn ingie
vidual aircraft for which application for certification is made,

VI. Moge! My-28-3% 10 PLIM (Normal Cateoorv), Aporoved May 28 1971

[ Engines 2 AiResecarch TPEI3I«6-251n
Propeller shaft to engine rotar ratio 1: 20.865
Fuel Fuels conforming to AiRessarch Specification $C-8006 or to subsequent
revisions thereof,
0l1 Oils conforming to AiResearch Specification SC-8006 or to subsequent
revisions thareof.
Engine Limits Static Sea Level Rating (1.5,A,)
Hax. Parmissible
Shaft Horse- Jet Equiv, Shaft Prop Shaft interstage Turbine
power (SHP) Thrust {16.) MHorsepower (ESHP)  Speed %> Temp. ()
Takeoff {5 min.) 665 148 724 100 923
Max, Continuous 665 148 724 100 923
Starting Transient (1 sec) 1149

At low altitude and low amblent temperature the engines may produce more
power than that for which the alrcraft has been certificatead, Under
these conditions the placarded torque meter limitations shall not be
exceeded,

* The maximum allowable propeller shaft speed is 106% for a transient
[ period not to exceed 5 seconds, and 101% for S minutes. 100%
propeller snaft speed is defined as 2,000 r.p.m.

Propeller and 2 Hartzell HC-BITN-5/T101784B-11 with 3 blades each, or
Propeller Limits 2 Hartzel | HC=B3TN-5/T101781B-11R with 3 blades each.

Diameter: 90 In. (No reductlion permitted)

Pitch setting at 30 In. Station

Flight 1dle 120
Feathared 86°
Reverse -6.59
Airspeed Limits CAS Vmo {Maximum Operating) 250 knots (287 m.p.h.)
Vo (Maneuvering) 188 knots {216 m.p.h,)
Vfe (Flap extended) S/N MU2-548 through MU2-609 If
(146 knots, 168 m.p.h.) not modified by SR No., 010
Flap §° 175 knots (201 m.p.h.)
Flap 20°, 4o° L6 knots (168 m.p.h.)

S/N MU2-610 and up. S/N MU2-5L8
through MU2-609 if modified by

SR No. 010
Vio (Landing gear operating)
Retract 170 knots (195 m.p.h.)
Extend 170 knots (196 m.p.h.)
Vie (Landing Gear Extended) 170 knots (195 m,p.h.}
Vmc (Minimum control) S0 knots (104 m.p.h.)
C.G. Range {Landing Weight {1b.) Forward Afy
Gear Extenced)
10,360 or less +190.93 (21% MAC) +199.41 (35% MAL)
10,800 ~192.75 (24% maC) +199.41 (35% mac)

10,850 +182.75 {24% maC) +199.41 (35X maAL)
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Straight line verlstion betwsen points given, .
Mament changs Cue to gear retraction is ~6556 in. ib.

Kamo 10,858 1bs.
Raximum Weight Tekeoff 10,800 1bs.
Landing 10,260 1bs.
%o. of Seets Maximam 10 {Pllot at +9§7.2)

Ses icsding instructions for passenger losding

Maxlmum Baggsge 600 1bs. at -286.8

Fual Capacity Ving tapk 159 gal. (+204.5)
Cutsr tank 30 gai. (+201.0)
Tio tank (2 at 93 gal. ea.)w 186 gal. («193.1)
Total 175 gal.
Usable 366 gal.

Fus! weights are based on 6.5 1b./gal.
* Ses Note l({c) for required fuel ussge procedurs, -
0i1 Capacity Total (2 at 1.55 gal. each tank) 3.1 gal. (+175.9) ‘ E
Maximum Operating Altituds 25,000 ft. 7

Control Surface Movements Spoiler up 60°
Aileron trim up 20° Down 20° ;
Elevator up 28° Down |zg H
Elevator tab Nose Up 30° Nose Down 10 !
Rudder Right 260 Left 22° _ :
Rudder tab Right 26° Left 25° o P
Flsp outboard Down ko°-
Flsp inboard Down 40°

Serial Numbers Elligible The Government of Japan Certificate of Airworthiness for -hpbrt ,

endorsed as noted under "import Requirements'’ must.be submitted
for sach Individual alrcraft for which appliication for certification ;
is made, ' ' ;

Vil. Model MU-2B-25, 6 to 9 PCLM (Norma! Cateqory), Approved June 16, 1972

[ Engines 2 AlResearch TPE 331-6-251M
Propeller shaft to engine rotor ratle 1:20.865
Fuel Fuals conforming to AlResesrch Specification $C-8006 or to

subsequent revisions thsreof,

11! 0lls conforming to AlResearch Specification SC-B8006 or to
subsequent revislons tharsof.

Engine Limits Static Ses Level Reting (1.5.A.)
Max, Permissible
Shaft Horse~ Jot Equiv, Sheft Prop Shaft Interstage Turbine
power (SHP) Thrust {Ib.) MHorsepower (ESHP) Speed Y* Jemp. (%¢)
Takeoff (5 min) 665 L8 724 100 923
Max. Continuous 665 148 724 100 923
Starting 1149

Translent (1 sec)

At low altitude and low amblient temperature the engines may
produce more power than that for which the aircraft has been
certificated. Under these conditions the placarded torgus
meter limitations shall not be exceeded.

* The maximum allowable propeiler shaft speed is 106% for a
[ transient period not to exceed § seconds, and 101¥ for § minutes.
100% propsller shaft speed is defined as 2,000 r.p.m,




Propeller md
Prooeller Limits

Alrspeed Limits {CAS)

C.G. Range (Landing
gear axtendasd)

Haximum Weight

Number of Seats

Maximum Baggege

Fuel Capacity

OHl Capmcity

Max|mum Operating
Altltude

Control Surface Movements

-12-

2 Hartzell HC-03TN-5/TIOIT8HB-11 with 3 blsdas each, or
2 Hartzell HE-BITH-5/TI01784B-11R with } blaces each.

Dissster: 950 in. (Mo reduction permitted)

Pitch satting st 30 In. Station:

Flignt idle 12°
Fasthered 8s°
Raversas «6.5°

Vro (Meximum oparsting)
vp (Mansuvering)
Vfe (Flap extended)
Flap §, 20, w°
*Flap §©

250 knots (287 m.p.h.)
181 knots (208 m.p.h.)
)

140 knots (161 m.p.h,
175 knots (201 m.p.h.)

A2rC

*(S/N 280 and up) (S/N 239 through 279 provided provisions of

MU-2 Service Rscommendation No. 010A gy incorporated)
Vio (Landing gear operating) 160 knots (184 m.p.h.)
Vie (Landing gear sxtended) 162 knots (187 m.p.h,)
vme {(Minimum control)
Flep 5° 100 knots (115 m.p.h.g
h

Flap 20° 93 knots (107 m.p.h.
Veight (Ib, Forward Aft
9,149 or less «183,74 (21% mAC) «161.60 (34% mac)
9,920 «158.58 (29% MaC) «161.60 (34% MAC)
9,970 «158.58 (29% mac) +161.60 (34% MAC)

Straight line variation betwesn points given,

Homent change dua to gear retraction is +6,738 in.1b.

Ramp 9,970 Ibs.
Takeoff 9,520 Ibs,
Landing 9,k35 1bs.

Maximum 9 (Pllot and Copllot at +97.2) for aircraft with cabin

differential pressure of 5 psi nomins!

Maximum 7 (Pilot and Copilot at +97,2) for aircraft with cabin

differential pressure of 6 psi nominal

574 1b. (200 1b. st +205.1) (220 1b. at +230.7)
(154 1b. at +253,2)

Ving tank 159 gal. («i67.3)
Outer tank 10 gal. («163.4)
Tip tank (2 at 93 gal. aa.)* 186 gal. («155.9)
Total 375 gal.
Usable 366 gal.

Fus! weights are based on 6.5 1b./gal.

Sea Nots 1{c) for required fusl usage procadura

Total 3.1 gal. (1.55 gal. each tank) («138.7)

25,000 ft. for alrcraft with cabin differential pressure of
S psl nominsl,

28,000 ft. for aircraft with cabin differential pressure of
6 psi nominal.

Spollar Up 602 °
Alleron trim Up 20 Down 20°
Elevator up 33° Down 10
Elevator tab Nose Up 30° Nose Down 10°
Rudder Right 25° Lefr 22°
Rudder teb Right 25° Left 25°
Flap outdboard bown 40°
Flap inboard Down 40°
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Sarisl smbers Eligible The Govermment of Jassn Cartificate of Alrworthiness for Export
andorsed as noted under “import Reguirements’ must be submitred
for esch individusl sircraft for which application for certification
is made.

Vili- Mocsl Wu-28-35, 10 PCLM {Normal Cetegory} Acoroved July 23, 197%

[ Engines 2 AlResearch TPEJ31-6-25IM
Propaliler shaft to engine rotor ratic 1:20.865
Fusl Fuels conforming to AiResearch Spacification SC-8006 or to
subsequent revisions thereof,
oit 0ils conforming to AiRessarch Specification 5C-8006 or to
subsequant revisions thersof.
Engine Limits Static Sea Leve) Rating {1,5,4,)
Max., Permissible
Shaft Horse- Jet Equiv. Shaft Prop. Shaft lnterstags Turbine
power (SHP)  Thrust{lb.) Horsepowar {ESHP) _Spesd %* Temp. (°C)
Takeoff (5 min,) YAH 153 776 100 923
Max. Continuous 718 153 776 100 923
Starting Transient 1149
(1 sac,)
At low altitude vlnd low smbient temperature the enginss may
produce more power than that for which the alrcraft has besn
certificated, Under these conditions, the plscarded torque
meter limitations shall not be exceeded,
[ * The maximum allowable propelier shaft speed is 106% for »
transient period not to exceed 5 seconds, and 101% for 5 minutes.
100% propeller shaft speed is defined as 2,000 r.p.m.
Propelier and 2 Hartzel! HC-83TN=5/T10178HB=1) with 3 blades esach or
Propaller Limits 2 Hartzell HC=B3TN-5/T10178HB=11R with 3 blades each.
Diamater: 90 in. (No reduction permitted)
Pitch setting at 30 in. station
Flight idle 122
Feathered 86°
Reverss -6.5°
Alrspeed Limits {CAS) Vmo (Maximum operating) 250 knots (287 m.p.h.)
Vp (Maneuvering) 191 knots {220 m.p.h.)
Vfe (Flap extended)
Flap 5° 175 knots (201 m.p.h.)}
Flap 20°, 40° 155 knots (178 m.p.h.
Vie (Landing gear Operating)
Retract 175 knots (201 m.p.h.)
Extend 175 knots (201 m.p.h.)
Vie (Landing gear extended) 175 knots (201 m.p.h.)
Vme (Minimum control) 99 knots (14 m.p.h.)
C.G. Range {Landing Weight (1b, Forward Afg

Gear Extandsd)
10,690 or less +190.93 (21% MAC) to +199.41 (35% MAC)
11,575 «194.56 {27% MAC) to +199.L41 (35% MAC)
11,625 «194.56 (273 MAC)  to «199.41 (35% MAC)

Straight line variation between points given.

Moment change due to gear retraction is -6,556 in. lb,
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Maximmm Waight tao 11,628 1bs.
Taneoff 11,575 ibs.
Landing 11,025 Ibs.

Number of Sests Maximum 10 (Pilot at +97.2)
See loading instructions for passenger foading.

Meximum Baggage 600 ib. at «286.8 i
Fuel Lapecity ’ Ving tenk 159 gal. («204.5)

Outer tank 30 gal. («201.0)

Tip tank (2 at 93 gal. es.)* 186 gal. (=i93.1)

Total 375 gal,

Ussble 366 gal.

Fuel weights are based on £.5 1b./gal,

* See Nots I{c) for required fuel usage procedurs.

0!l Capaclty Total (2 st 1.55 gal. esch tank) 3.1 gal. (+175.9)
Maximum Operating 25,000 fe.
Altitude
Control Surface Spoller Up 60° o
Movements Alleron trim Up 20° Down 200
Elevator Up zag Down 129
Elevator tab Nose up 30 Nocse Down 10
Rudder Right 24° Lefr 22°
Rudder tab Right 25° Left 25°
Flap cutboard Down Lo°
Flap inboard Down 40°
Serial Numbers The Government of Japan Certificate of Alrworthiness for Export
Eliglble endorsed as noted under “Import Requlrements' must be submitted

for esch individual aircraft for which spplication for cartifi-
cation is made,

X = Mode! MU-2B-26. 6 to 9 PCLM (Normal Cateqory) Approved July 23, 197k

[ Engines 2 AiResearch TPE 331+6-251M
Propeller shaft to engine rotor ratic I : 20,865
Fue! - Fusls conforming to AiResearch Specification SC-8006 or to
subsequent revisions thereof,
on Olls conforming to AiResaarch Specification $C-8006 or to
subsequent revisions thereof.
Engine Limits Sgatic Ses Level Rating (1.5.4.)
Hax. Permissible
Shaft Horse- Jat Equiv. Shaft Prop. Shaft Interstage Turbina
power (SHP)  Thrust (1b.) Horsepowsr (ESHP) _Speed % Temp, (O€)
Takeoff (5 min.) 665 148 724 100 923
Max. Continuous 665 148 724 100 923
Starting Transient (AL ]
(V sec.)
At low altitude and low ambient temperature the englines may producs
Mors powsr then that for which the aircraft has been certificated.
Undar thess conditions the placarded torque meter limitations shell
not be exceeded.
[ * The maximum allowable propeller shaft speed Is 106% for a transient

perlod not to exceed 5 seconds, and 101% for § minutes. 100%
propeller shaft speed is defined as 2,000 r.p.m.
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’ Propeller end 2 Hartzsl) HC-B3TH-5/TIOI78HB=11 with I blsdes each, or
; Propellar Limits 2 Martzell HMC-BITH-5/TIOI78HB=1IR with 3 blades each.

Dismetar: 90 in. (No reduction pamitted)

Pltch satting ot 30 in. Station

Flight idle 120
Feathersd 862
Ravarse -6.5
Alrspead Limits (CAS) Vo (Maximum operating) 250 knots {287 m.p.h.)
Vp (Mansuvering} 182 knots (209 m.p.h.)

Vfs (Flap axtended)

Flap 5° 175 knots (201 m.p
Flap 20°, Wo® 155 knots (178 m.p.

h.)
h.)
Vio (Landing gear Oparating) 170 knots (196 m.p.h.)
Vie (Landing gear extanded) 170 knots (196 m.p.h.)
Vmc (Minimam Control)

Flep 5° 100 knots (115 m.p.h.)
Flap 20° 93 knots (107 m.p.h.)
C.G. Rangs (Landing gear
axtended) Welght (1b Fo rwar Afg
9,315 or lass «153.74 (21% MAC) + 161,60 (34% MAC)
10,470 +158.58 (29% MAC) + 161,60 (34% MAC)
10,520 +158.58 (29% MAC) + 161.60 (34% MAC)

Stralght line variation betwesn points given,

Moment chenge dus to gear retraction Is «6,738 In. Ib.

P Max imm Velght Rap 10,520 1bs.
Takeof f 10,470 1bs,
Landing 9,955 Ibs.

Number of Seats Naximum 9 (Pilot and Copllot at +97.2)(for alrcraft with cabln

differential prassurs of 5 ps! nominal)
Maximum 7 (Pilot and Copilot at +97.2) (for alrcraft with cabin
diffarentisl pressure of 6 psi nominal)

Maximum Baggege 574 Tbs. (200 'b. at +205.1) (220 1b. st +230.7)
(154 b, st +253.2)
Fusl Capscity Wing tank 155 gal. (+167.3)
Outer tank 30 gal. (+163.4)
Tip tank (2 at 93 gal. ea)* 186 gal. (+155.9)
Total 375 gal.
Usable 366 gal.

Fuel welights ars based on 6.5 ib./gal.
* Ses Nots 1{¢c) for required fus! usage procedurs.
011 Capacity Total 3.1 gal, (1.55 gal. sach tank) (+138.7)
Max., Operating Altltude 25,000 ft. (for alrcraft with cabin differential pressure
of § psl nominal)

28,000 ft. (for alrcraft with cabin differential pressure
of 6 psi nominal)

Control Surface Spoiler Up 60:

Movemants Alleron trim Up 20 Down 20°
Elevator Up 33° Down 10:
Elavator tab Nosa Up 30° Nosa Down 10
Rudder Right 25° Left 220
Rudder tab Right 259 Left 25°
Flap outboard Down 400
Flap inboard Down 40P
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Sarial Mumbers Eligible The Government of Jeoen Certificate of Alrworthiness for Expore

endorsad as noted under “import Reguirements' must be submitted
for sach individusl aircrafr for which application for certifi-
cation is made.

OATA PERTINENT TO ALL MODELS

Oatum

MAC

Leveling Mesns

Certification Basis

Required Equipment

Import Requirements

Nose of fuselage for Hodels HU-28 KU-28-10, MU=28-20, MU-2B«1§, MU=-28B-25,
MU-28-26 (Forward 183.45 in. (4660 rm) from front plane of wing rear spar
fuselage connecting frame),

6.69 in, {170 m) aft of nose for Kode ¥ MU-28-30, my-28-35, MU-28-36
(Forwara 220.67 in. (5605 ™) from front plane of wing rear spar fuselage
connecting frame),

60.55 in. {Leading edga of MAL is ot «141.03 (MU-28, Myu-28-i0, nU-28-20,
NU-2B-1§, MU-28425, gnd MU-28-268), and at +178.23 {MuU-28-130, MU-2B-35
and MU-28-36),

Position spirit tavel on the R.H. brecket of kee! (STA. 5809, STA. 6020)
longituding!ly, snd on the channe! of door actuator lateratly, for
Models ny~28, My-28-10, MU-2B-20, MU-28-15, MU-2B=25 gnd MU-2B-2§.

A plumb bob suspension crip fittad to the channe! of the pressure
buikhead {STA. 8035), and a leveling provision scale on the equipment
floar in the electrical compartment for Models MU=28-30, MU-28-35, and
MU-2B<36,

CAR 10 dated March 28, 1955, ({Applicable regulations are CAR ] dated
May 15, 1955 including Amendments 3-1 through 3-8, plus the Special
Conditions stated in FAA letter to the JCAB dated May 14, 1965, modified
by FAA letten to the JCAB dated Jenuary 25, 1968, and May 12, 1971,

Type Certificate No. A2PC issued November U, 1965,
Application for Type Cartificate dated November 25, 1964,

The basic requlred squipment as prescribed In the applicable
sirworthiness regulations (See Certification Basis) must be installed
in the aircraft for typs certification. Mitsubishi Reports SET65196
(MU-28), YET 66131 (HU-ZB-IO), YET 68004 (HU-ZB-ZO), YET 68027
(Mu-28-15), YET 69065 (Mu-28-30), YET 70176 (Mu-28-35), YET 71354
(MU-28-25), YET Jhigh (MU=28~26) and YET 74196 (MU-28-36), contain lists
of all required equipment a5 well *s optional equipment installations
approved by the JCAD,

Each aircraft ang any replacement parts manufactured in Japan and
exported to the United States must be designated as “‘Import" and
clearly labeled as such in accordance with CAR 10.30. A U.S. certi-
ficate of Airworthiness may be issued on the basis of » Japanese
Certificate of Airworthiness for export signed by s representative of
the JCAB containing the following notation:

'"The sircraft coversd by this certificate has been found to
conform to Type Certificate Number AZPC and is in a condition
for safe oparation."

Wote I: (a) Current weight and balance report, including list of equipment included in
certificated empty weight, and loading instructions when necessary, must be

provided

(d) The cert
include

Unusable
Unusable

Unusable
Unusable
Unusable
Unusable
Unusable
Unusable
Unusable

for each aircraft at the time of original sirworthiness certification,

ificated empey weight and corresponding center of gravity location must
unusable fuel and undrainable oi} a3 follows:

Fuel (Mu-28) 65.0 tbs. at («167.3)
Fuel (My-28-10) 19.5 Ibs. at (+167.3) (Standard)
58.5 ibs, at (+159.7) (Extended Range)
Fuel (MU-28-20) 58.5 1bs. at {+159.7)
Fuel (MU-28-15) 58.5 lbs. at (+159.7)

Fuel (MU-28-30) 58.5 Ibs. at (+196.9)
Fuel (Mu-2B-35) 58.5 Ibs. at (196.9)
Fuel (MU-28-25) 58.5 1bs. at (+159.7)
Fuel (My-28-26) $8.5 Ibs. at («159.7)
Fusl (mMu-28-36) 58.5 1bs. at (+196.9)
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P Undrainable oil (A1) Models) o Ib.

B (¢} The fuel gquantity of esch tis temk muyst not be more than 45 gallons, Model
N MU-28, and not more than 65 gallons, Modeis nu~28-10 (Extencec Range},
MU-28-20, MU-28-13, MU-25-30, MU-2B-35, RU-28-25, MU-28-26, and MU-28-36,
before lending. .

Note 2: This aircraft must be opersted in sccordance with the JCAB approved Airplane Flignt
. Ranval,

Note 3: This series aircraft may intermix the following propeller blades in the combination,

{s) TID17658-5 ane TI0176M$B-5
{b) T10178nB-11 and TI0178HE-1I

note b: (a) Model MU-2B-10 can be converted to Model MU-2B-15 by complying with the
provisions of Service Bulletin Mo, B6.

{b) Modal MU-28-25 can be converted to Modsl MU-2B-20 by complying with the
provisions of Service Recommencation No. 013,

: (c) Hode! MU-2B-35 can be converted to Model MU-2B-36 by complying with the
N provisions of Service Recommendation No. 020.

{d) Mode! MU-2B-25 can be converted to Modal MU-28-26 by complying with the
provisions of Service Recommendation Mo, 021,

%% END *ww




MEOT EVALUATIONS




REFERENCE: Memorandum, Subject: Special Certification Review Team Specific
Flight Task Assigoment, To: J. Kishi, MEOT Team Leader, From: Charles E.
Arnold - SCR Team Chairman, November 4, 1983, paragraph 2a)

QUESTION: Determine if the fuel system operation and annunciation are adequate
for operation as a single pilot airplane. Question ME-l

FINDINGS: The fuel system annunciation and operation are adequate for single
pilot operation. The fuel gauges and tank empty lights, depending
on the aircraft, are not always in the pilot's normal line-of-sight.
The locations require only minimum pilot effort to monitor fuel
system status.

RECOMMENDATIONS: None

SIGNATURE:

/\zkcﬁlﬁ@,w

George Meyers




Flight Task Assigoment, To: J. Kishi, MEOT Team Leader, From: Charles E.

i; S REFERENCE: Memorandum, Subject: Special Certification Review Team Specific
. Arnold - SCR Team Chairman, November 4, 1983, paragraph 2a)

QUESTIOR: Determine if the fuel system operation and annunciation are adequate
for operation as a single pilot airplane. Question ME-!

L FINDINGS: The fuel system operation and annunciation are adequate for
5 operation as a single pilot airplane. Question ME-1.
RECOMMENDATIONS:

L

David A. Robinéon




REFERENCE: Memorandum, Subject: Special Certification Review Team Specific

E, Flight Tssk Assigument, To: J. Kishi, MEOT Team Leader, From: Charles E.
' ‘ Arnold - SCR Tesm Chairman, November &, 1983, paragraph 2a)

QUESTIOR: Determine if the fuel system operation and annunciation are adequate
for operation as a single pilot airplane. Question ME-l

FINDINGS: The fuel system operation and annunciation are adequate for single
pilot operation of the airplane.

RECOMMENDATIONS: None

SIGNATURE:

Lo/ 800k

# James S. Kishi




Flight Task Assigoment, To: J. Kishi, MEOT Team Leader, From: Charles E.

‘ REFERENCE: Memorandum, Subject: Special Certification Review Team Specific
Arnold - SCR Team Chairmsn, November &4, 1983, paragraph 2b)

QUESTION: Determine if the landing gear warning system is adequate to assure
the landing gear is down under all probable conditions of landing. Question
ME-2.

FINDINGS: The landing gear warning system can be rigged in a manner that would
v allow an approach to be flown with the landing gear up and no sural
warning to the pilot. Although the system meets the regulatiom, it
: does not perform its intended function,

RECOMMENDATIONS: Change the rigging on the gear warning system to activate
the audio gear warning at a higher throttle angle than flight
idle.

SIGNATURE:

/&7406/ 7)%70»4-

‘ George Meyers




REFERENCE: Memorandum, Subject: Special Certification Review Team Specific
Flight Task Assignment, To: J. Kishi, MEOT Team Leader, From: Charles E.
Arnold -~ SCR Team Chairman, November 4, 1983, paragraph 2b)

QUESTION: Determine if the landing gear warning system is adequate to assure

the landing gear is down under all probable conditions of landing. Question

ME-2.

FINDINGS: When headwinds require additional power to maintain an approach
glideslope, it is possible to complete an approach without
activiating the "Landing-Gear-Up" warning tonme.

No other discrepancies in this system were noted.

RECOMMENDATIONS: None

David A. Robiuson.



REFERENCE: Memorandum, Subject: Special Certification Reviev Team Specific
Flight Task Assigoment, To: J. Kishi, MEOT Team Leader, From: Charles E.
Arnold - SCR Team Chairman, November 4, 1983, paragraph 2b)

QUESTION: Determine if the landing gear warning system is adequate fo assure
the landing gear is down under all probable conditions of landing. Question
ME-2.

FINDINGS: The landing gear warning system (warning horn) is not adequate to
assure the landing gear 1s extended for all probable conditions for
landing. This is due to the ad justment of the warning system.
However, this adjustment does comply with the requirements in the
regulation. The landing gear position indicators provide a
supplementary weans of determining if the gear is extended.

RECOMMENDATIONS: The power levers should be rigged so that the aural landing
gear warning will become armed at some position forward of
the flight idle stops.

SIGNATURE:

S 8.5k

;7 James S. Kishi




REFERENCE: Memorandum, Subject: Special Certification Review Team Specific
Flight Task Assigoment, To: J. Kishi, MEOT Team Leader, From: Charles E.
Arnold - SCR Team Chairman, November 4, 1983, paragraph 2c)

QUESTION: Determine if the landing gear position indicators are adequate to
perform intended function. Question ME-3

FINDINGS: The landing gear position indicators are adequate to perform
their intended functionm but are in a poor location on the -60
aircraft. The gear position lights are not visible in the -60
aircraft when the pilot has his right hand on the control wheel.
The pilot must move his head to observe the position lights.

RECOMMENDATIONS: None

SIGNATURE:

/%«Mtqm—

George Meyers 4




REFERENCE: Memorandum, Subject: Special Certification Reviev Team Specific
Flight Task Assignment, To: J. Kishi, MEOT Team Leader, From: Charles E.
Arnold - SCR Team Chsirman, November 4, 1983, paragraph 2¢)

QUESTION: Determine if the landing gear position indicators are adequate to
perform intended function. Question ME-3

FINDINGS: The landing gear position indicators are adequate to perform
intended function.

RECOMMENDATIONS:

AN

David A. Robinson



REFERENCE: Memorandum, Subject: Special Certification Reviev Team Specific
Flight Task Assigoment, To: J. Kishi, MEOT Team Leader, From: Charles E.
Arnold ~ SCR Team Chairman, November 4, 1983, paragraph 2c)

QUESTION: Determine if the landing gear position indicators are adequate to
perform intended function. Question ME-3

FINDINGS: The landing gear position indicators operated without any problems,
and provided information about the position of the landing gear.

RECOMMENDATIONS: None

SIGNATURE: .

Sor 8

# James S. Kishi




REFERENCE: Memorandum, Subject: Special Certification Review Team Specific

Flight Task Assignment, To: J. Kishi, MEOT Team Leader, From: Charles E.
. Arnold - SCR Team Chairman, November 4, 1983, paragraph 2d)

QUESTION: Determine if the pilot workload in operating all anti-ice/de-ice
systems, and ascertain the status and the proper function of these systems.
Question ME-4

FINDINGS: The pilot workload while operating the anti~ice/de~ice systems is
tolerable for single pilot operations. The switch locations on the
overhead panel are not the most desirable since a large head
movement is required to view the switch and labels.

RECOMMENDATIONS: None

SIGNATURE:

nse & T,

George Meyers ’




REFERENCE: Memorandum, Subject: Special Certification Review Team Specific
Flight Task Assigmoment, To: J. Kishi, MEOT Team Leader, From: Charl