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I. INTRODUCTION

The purpose of this document is to provide the potential user of a
light aircraft remote sensor platform/data gathering system with
general information on aircraft definition, implementation com -
plexity, costs, scheduling and operational factors involved in this
type of activity., The NASA Johnson Space Center Earth Resources
Laboratory (ERL) located at the Mississippi Test Facility derived
the majority of this information from experience by having imple-
mented an aircraft remote sensing program during the years of
1971 and 1972. Most of the subject material was developed from
actual situations and problem areas encountered during the build-up
cycle and early phases of flight operations. As a result, this
document should give the potential user of an aircraft an insight into
what is involved and, as such, assist him to place the platform into
operation'realizing fewer problems and in a shorter time interval.

This document deals only with light aircraft as a platform,
generally defined as "a single or twin engine aircraft having an over-
all gross take-off weight of 12, 500 pounds or less'. There are a
number of aircraft available which will satisfy remote sensing plat-
form requirements; however, only a few are relatively inexpensive
to own and operate, available and easy to modify. A light aircraft
type that can be outfitted with a reasonably large complement of remote
sensing equipment and crew is the somewhat old but reliable twin-engine
Beechcraft C-45/E-18S series. While it is not the sole candidate, the
Beechcraft is a good one and numerous sections in this document will
use E-188 specifications as baseline information.

II. BACKGROUND

In early 1971 ERL made the basic decision that it needed a varied
remote sensing capability to support its applications programs. In
addition to remotely sensed data obtained for ERL by the major Johnson

Dace Center aircraft, an internal light aircraft program was needed
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to obtain additional multispectral data on a more frequent and

localized basis. The ERL remote sensing platform/data

acquistion system was to follow certain guidelines:

Provide for frequent and flexible use

Utilize multiple but limited sensor capability (commercially
available, existing equipment)

Reflect a modest initial cost

The development of the light aircraft program followed a

logical sequence:

A

The objectives and limitations of ERL were established

with respect to all potential remote sensing applications
areas. From these combined objectives and limitations
came a general definition for the type, quantity and
frequency of data needed to support the applications areas.
Knowing the type, quantity and frequency of data required
enabled a set of remote sensors to be selected along with
defining complementary data handling and processing
techniques.

The selected sensors determined the need for and complexity
of the airborne data recording system. This, in turn, yielded
the major aircraft payload weight and volume requirements,
including the basic sensors, the supportive data s-ystem

and the equipment crew. Also the sensor mounting con-
siderations could be delineated.

With the weight and volume requirements established and

the sensor interfaces defined, candidate aircraft could be
screened for suitability. At this stage the original

definition of data type, quantity and frequency also fixed

minimums for aircraft flight performance parameters.

Thus, at this point, within the previously set guidelines, ERL
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could establish most of the elements in its aircraft operation:
Remote sensors
Data recording system
Aircraft payload weight
Aircraft payload volume
Airframe modification complexity
Time-in-air/range
Aircraft speed
Operational ceiling
Airborne equipment operators
Subsequent areas such as actual aircraft acquisition, aircraft
modification and outfitting, maintenance, documentation and pilot
requirements all evolved from implementing the mechanics of the
program, '
Because all of the above mentioned elements are important
and must be investigated by the potential user, each topic will
be discussed to some degree in later paragraphs.
ELEMENTS OF AN AIRCRAFT OPERATION

A, Remote Sensors

Remote sensors used in earth resources investigations,
by their various detection methods, sense emitted or reflected
energy across the electromagnetic spectrum -- from *he ultra-
violet region to the microwave region. Al types of sensors
generally fall into the following generic categories:

Film cameras

Video imaging systems
Fixed field radiometers
Scanning radiometers

Spectrometers
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Active radar imaging systems

Passive microwave radiometers

The number of sensors available is quite large since for each

type there are numerous manufacturers. The user organization

must determine the necessary device from the application,

method and end product desired. A synoptic listing of sensors

carried on the ERL aircraft is as follows:

1.

RS-18 Thermal Infrared Scanning Radiometer (Texas
Instruments, Inc., Dallas, Texas)

A device which senses emitted energy in the 8 to 14
micron region. The system uses a rotating scanning
mirror and collecting optics to sense energy in a wide
swath beneath the aircraft and converts this energy to an
electrical signal for recording on magnetic tape. The
output of this device, after processing, yields a thermal
image of the target.

12S Multiband Camera (International Imaging Systems,
Mountain View, California)

A camera system which senses reflected energy in the
visible region from 0. 40 microns to 0. 92 microns. A
set of four lenses and filters collects incoming energy in
four bands and focuses it on to a single nine-inch wide
film roll (usually Kodak Infrared Aerographic 2424 film).
The exposure of the film is the permanent recording of
the scene data.

E-20D Spectrometer (Exotech Inc., Gaithersburg,
Maryland)

A device which senses reflected energy in the visible
and near infrared region from 0. 4 to 1.1 microns. The

system uses collecting optics and a circular variable
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interference filter to sense and selectively separate
the energy it receives into a number of segments. These
segments or bands of energy are converted into voltage
signals that are then recorded on magnetic tape,

4. PRT-5 Thermal Radiometer (Barnes Engineering Co.,
Stamford, Connecticut)
A device which senses emitted energy in the 8 to 14
micfon region. The radiometer system uses optics to
collect energy from targets directly beneath the aircraft
and converts this energy into a voltage signal. With
proper calibration it is possible to relate this voltage to
an apparent radiometric temperature for the target.

5. Hasselblad EL 500 Camera (Supplier-Paillard Inc. ,
‘Linden, New Jersey)
A camera system which senses reflected energy in the
visible region from 0.40 to 0. 92 microns. With lens
and filter, this camera system records the reflected
energy from terrain features on to 70 mm film. The film
used can be any one of the following: Kodak Plus X
Aerographic #2402; Kodak Infrared Aerographic #2424,
Kodak Ektachrome MS Aerographic #2448; Kodak

Infrared Aerochrome #2443.

Data System

The size and complexity of the airborne data recording
system is largely determined by the sensor systems it Supports.
Where the sensors are relatively uncomplicated, the data system
is accordingly small. For example, a camera system needs only a
source of power and shutter-control to be an operational system,

since the film is the data recording mechanism. For sensors
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with voltage outputs {(such as the PRT-5), the data system

requirement is larger but can be accomplished in more than

one acceptable way; e, g, strip chart recorder, oscillograph

recorder or magnetic tape. The data recording system takes

a large step in size only when a larger number of sensors or a

varied mixture is established for the platform. Then, in this

case, timing and data correlation become key factors {in

addition to data accuracy) in the method and sophistication of

the data recording. The ERL data recording system elements

are outlined in Figure [ and discussed in the following paragraphs:

1. Wide Band Analog Magnetic Tape Recorder (Ampex Corp.,
Redwood City, California)
This 14 track tape recorder (AR-700) was designed to
-operate in the severe environment created by an airplane,
a necessary consideration for a reliable data system. The
recorder uses one-inch wide tape on a 7, 200 foot, 12-inch
reel. The wide band Group II recording electronics in the
system are necessary when the signal frequency response
of sensors is quite high. The unit has internal tape speed
compensation and the wow and flutter specifications are
adequate,

2, Signal Processor and Calibration Unit (ERL in-house
constructed)
This unit provides the necessary signal interface buffering
between the various electronic sensors and tape recorder.
It also allows for simultaneous, manual or automatic step
calibration of all 14 tape recorder channels,

3, Fixed Data Inserter (ERL in-house constructed)
This unit operates in conjunction with the camera control

unit to provide time correlation of electronic data with
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photographic data. The fixed data inserter generates

an encoded signal each time a camera operates and this
signal is recorded on one tape track. It also allows the
insertion of certain fixed data into the encoded signal

for permanent recording; e.g, mission number, date,
flight numbers, etc.

Intercom and Communications Control Unit (ERL in-house
constructed)

This system was designed for a number of functions, the
most important being voice annotation of tape calibration
and flight events on to the magnetic tape. This unit also
provides an intercom link between pilot and crew and
allows intercom communications along with air-to-ground
‘radio communications to be recorded on the magnetic tape.
Camera Control Unit (ERL in-house constructed)

This unit provides for the timing and control of up to 4
camera systems. [t controls the cycle rate of the
cameras and registers the frame count of each camera.

It also generates the camera frame count pulse that is
inputed to the fixed data inserter,

IRIG Time Code Generator (Systron Donner, Concord,
California)

This commercial unit generates the standard IRI S "A"
time code that is recorded on one track of the recorder.
it provides for time of day in increments down to the
millisecond.

System Patch Panel (ERL in-house constructed)

This element uses patch panels to receive incom ing
sensor voltage signals and selectively channel the signals

through the signal processor to the tape recorder inputs
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or the data system oscilloscope or voltmeter.

8. Power Control Panel (ERL in-house constructed)
This unit takes the aircraft 28VDC and distributes it to
the various devices needing power. It also contains a DC
to AC inverter which, in turn, supplies certain devices
needing 115 VAC. Integral to the control panel is a set

of circuit breakers for short circuit protection.

Data Handling and Processing

An important facet (possibly the most critical element) in
a remote sensing program is the data handling and processing
required to transpose raw data into a form useable for analysis.
While it is out of the scope of this document to elaborate on
possible data handling and processing techniques, this point is
brought to the attention of the potential user because it is so
often overlooked in the early stages of platform/data systems
buildup. How the data will be processed should have a direct
influence on how it is acquired. For example, it would be unwise
to use camera systems with 150 foot rolls of film if the processing
equipment can only handle 15 foot strips. Especially with
electronic data, ground handling facilities can be quickly over-
loaded with data if their capability and capacity was not factored
into the planning of the airborne program. As a corolla~y to .
sizing the acquisition system to fit the capacity of the ground
handling and processing, new data handling and processing
techniques should be developed in parallel with the platform/
airborne data system buildup so that the end-to-end processing
of data can be implemented by the time the first bit of raw data

is acquired.



D. Type of Probable Aircraft

1, Definition
. In a moderately sized remote sensing program, the
remote sensing platform needed is usually a light aircraft.
Light aircraft is defined as a single or multi-engined air-
craft having a gross take-off weight limit of 12, 500 pounds.
The availability of candidate aircraft are quite numerous and
run the gamut from vintage airframes to present production
aircraft. Appendix I is a partial summary of light aircraft
available. This listing serves to illustrate the important
parameters of initial and operating cost, gross take-off
weight, useful payload, and fuel (range). While newer
aircraft are always the most desirable, initial unit cost
-forces most organizations to consider the older craft.
Even so, a properly maintained aircraft is, to a high
degree, ageless in terms of useful life and performance.
2, Payload - Gross Take-off Weight/Empty Weight
Empty weight figures usually mean an unfueled, fully

instrumented (avionics) aircraft. This value subtracted
from gross take-off weight yields useful payload. Useful
payload is comprised of fuel and lubricants, aircraft

crew, remote sensor crew, remote éensors and mounts,
data system and accessories, safety gear and electrical
cabling. After payload requirements for the specific
program have been estimated, using an aircraft with a
larger payload capability is desirable because:

a. Larger payload capability provides an additional

safety margin between aircraft operating weight

(when fully fueled) and gross take-off weight limits.
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b. Payload reserve allows for expansion in the event

of changing sensor/data system requirements.

The ERL aircraft has a gross take-off weight of
10,100 pounds and empty weight of 6, 750 pounds. The
3,350 pounds payload, which is 33% of the gross take-off
weight, is not as high as it could be due to older tube-type
avionics in the aircraft. Even so, this percentage is a
respectable one for light aircraft. A first order breakdown

of the aircraft weights is as follows:

Aircraft empty weight ===-----=-=----.___ 6, 750 #
Aircraft fuel and oil =----=-+--=-ca----__ 1, 290
Pilot and co-pilot ==--~-=--=-u-cooooo_ 350
Two equipment crew members ---------- 395
Remote sensors and mounts ------------ 342
Data system -=--------==-c-----o__._ 409
Electrical cabling -~----~-----=-c--o.__ 81
Safety equipment ----=------ccmeoo_. 26
Payload reserve -------------ooo____ 457
Total 10,100 #

For a more precise weight breakdown refer to Appendix IIL,
Volume

The projected remote sensor configuration and cabin
interior layout creates a volume requirement for the
instrument cabin. Human engineering factors must be
included in the volume requirements of the aircraft,
e.g. minimum clearance for passageways, etc. The most
important dimension of the aircraft cabin is its width -- the

wider the better. For a point of reference, the Beechcraft
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E-18S affords a minimum volume defined by the dimension
of 51 inches wide, 592 inches high, and 159 inches long.
Figure II presents a perspective of what can be contained
in this volume.

Modification Complexity

Modification complexity is highly variable in aircraft.
Each candidate airframe must be scrutinized for suitability.
As an example, do major load carrying members need to
be altered or do control cables need to be rerouted? For
a given modification configuration, certain aircraft can
quickly be eliminated, such as aircraft with landing gear
fixed to the main fuselage cannot be easily modified (or
modified at all) due to the massive amount of load carrying
structure in the vicinity of the gear. In some aircraft,
the dimension from cabin floor to outer fuselage mold line
is too great to consider cutting sensor portholes. Each
case must be reviewed on its individual merits. Additional
information on ERL aircraft modifications is contained in
Section V.

It is well to note that aircraft do exist with degrees of
modification that may be suitable for remote sensing
service. Where the sensor configuration is not complex,
it is possible to find and utilize aircraft previously modi-
fied for other reasons. This is especially true with older
aircraft. These old mods can be adapted at a minimal
cost and usually do not require the FAA review as a new
modification would.

Range/Time in Air
For an aircraft to be effective as a remote sensor

platform, it should have at least 3 1/2 to 4 hours
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flight-time fuel capacity, with a 15 minute emergency
reserve. Transit time to and from the target and
operational constraints (e. g. lining up on flight lines,
"dry runs") usually consumes a majority of this time.
Any flight time shorter than 3 1/2 to 4 hours does not
allow a reasonable range from home airport or time-
over-target.
Speed

Speed range of the aircraft should be selected to
complement the type of remote sensing to be conducted.
Remote sensors in general are designed to operate at
higher aircraft speeds with no degradation of data. While
‘the Beecheraft E-18S has a true air speed capability
from 110 to 180 knots, most ERL missions are conducted
at 150-170 knots.
Operational Ceiling

For long term flights, the altitude at which an airecraft
crew must go on oxygen supply has been established by the
FAA as 12,500 ft. Logistically, flights conducted below
this ceiling are the most desirable because oxygen systems
are not involved (maintenance and safety problems) and the
unpressurized cabin environment at flight altitude has not
become unduly severe. Environmental conditioning for
crew comfort is not complicated; primarily involving only
a good heater system and sealing to some degree around
sensors and portholes. As a general rule, the temperature
differential between flight altitude and sea level is 3° F per
1, 000 feet altitude,
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Engines
It has been observed that the majority of remote

sensing aircraft are twin engine aircraft. The reasons

are intuitively obvious:

a. The second engine gives a higher level of flight
safety. In the event of airborne engine failure,
a properly balanced aircraft not exceeding gross
take-off limits can maintain flight without serious
concern,

b. Two engines usually mean two sources of electrical
power, one of which can be allotted to the remote
sensor data system. This item will be discussed in

later paragraphs.

- Fuel Consumption Per Hour

Fuel consumption per hour is such a large variable
among aircraft that it is difficult to provide any guidelines.
The only information that can be provided is that the
Beechcraft equipped with two Pratt-Whitney R985-AN14B
radial engines (each rated at 450 horsepower) consume
40 to 50 gallons per hour depending on aireraft load and
flight altitude. Fuel weight for mathematical purposes is
6 pounds per gallon,

Maintenance/ Availability of Spare Parts

In order to minimize down-time and yet perform
maintenance according to FAA regulations, in most cases,
repair of major components is effected by direct replace-
ment. In that respect, it is important the aircraft chosen
is one for which parts are readily available. No matter
how low the initial cost, don't select an ""Edsel" of the

aircraft industry as a remote sensor platform. There is
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a large number of companies in the U. S. dealing in used
and rebuilt replacement parts. The trade journal,
"Trade-a-plane' (Crossville, Tennessee 38555) is a good

source for names of these companies,

Airborne Equipment Operators

For conducting flight operations with pre-determined
flight lines, equipment operators should be personnel skilled
sufficiently to maintain and operate the specific sensors and data
system components (usually field engineers or trained technicians).
Depending on system complexity, the number of operators required
over and above the pilot and co-pilot will at some point increase
from one to two, but rarely will three operators be required in

a light aircraft size activity.

Pilot and Co-Pilot Requirements

As a minimum, the pilots and co-pilots utilized should have
the following credentials:
1. License - "Airplane, Commercial, Land, Multi-
engine, Instrument"
2. Medical Certificate - Second Class
ERL has increased its requirements for pilots and co-pilots’
qualifications to raise confidence levels in the personnel involved.
1. Pilot-in-command - meets the experience level of
FAR, Part 135.125 and maintains certification
according to FAR, Part 135.131.
2. Co-pilot - meets the requirements of FAR,
Part 135.127 and maintains certification according

to FAR, Part 61.47 (a), (d).
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Aircraft Documentation

Certain documentation should be kept on file for legal .
record or quick reference, ~ In addition to the obvious documents,
such as pilot's credentials, insurance policies; etc., the
following paragraphs cover some less obvious, but important,

‘documents.

1. Modification Documents/Airworthiness Certificate - After
the airframe is initially modified, certain approvals must
be obtained before the aircraft is returned to service.
With éivilian aircraft, the approvals are documented on
FAA Forms 8130. 7 and 337 describing the actual work
performed. Appendix I gives examples of these two
documents.

2. Weights and Balances Summary - Within the limits
established for a particular aircraft, the location and
amount of payload weights grossly affect aircraft handling
and performance. The installation of fixed equipment
must be docurnented to provide proof that the limits are
not being exceeded and loading of equipment, fuel and
personnel for a specific flight have been optimized and
will stay within limits for the duration of the flight.
Appendix III provides an example summary of the weights
and balances for equipment installed in the ERL aircraft,

3. Preflight Inspection and Operational Checklist - The
utilization of preflight and cockpit checklists insure that
procedures followed ére thorough and repeatable, This
provides confidence that overlooking an important function
is unlikely to happen. Checklists should be tailored to the
specific aircraft and operating situation.

Appendix IV shows representative examples of checklists.
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4, Minimumn Equipment List - Minimum equipment lists
for a specific aircraft are usually compiled from the
aircraft operations manual and FAA regulations. This
list provides a valuable aid in determining if an identi-
fied aircraft malfunction is cause to immediately ground
the aircraft for repairs or allow the repairs to be
deferred to a scheduled time period. Appendix V shows
a sample list for a Beechcraft.

Aircraft Maintenance

Aircraft maintenance falls into three categories:
preventative, unscheduled (repair), and scheduled (periodic).
The type of maintenance, who can perform the maintenance,
and the facility required have a large impact on the cost and
operation of the total aircraft program. The ERL program
follows a maintenance program developed from Federal
Aviation Regulations, Part 43 ( including Appendix 43 A) and
Part 91, Subpart C. These regulations should be consulted
for definitions of the three types and the logistics involved in

each type of maintenance.
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[V. AIRCRAFT ACQUISITION - USER OWNED vs OUTSIDE
CONTRACT/LEASE

The potential user of a remote sensing aircraft has two general
avenues for acquiring the aircraft -- user owned and operated or
outside contacted/leased. Each avenue has its merits and the
following paragraphs are some considerations involved in each

method.

A, User Owned
1. General

In this case, the potential user should have a back-
ground of aircraft operation or have other types of air-
craft in its organization, so that the permanent acquisition
of an additional aircraft will not be a new endeavor and,
as such, logistically complicated. Owning the aircraft
places an additional liability on the user, whereas outside
contracting shifts the burden to the contractor; e. g.,
insurance, pilot training, etc. The merit of the user;-owned
approach is that tight control can be maintained over flight
schedule and operations, aircraft maintenance, safety and
flight crew since these elements are all a paft of the
parent organization.

2. Personnel/Facilities

An early evaluation should be made of all personnel
needed: pilot and co-pilot, sensor crew, maintenance
and support personnel. If all of these types are not on the
user's payroll, consideration must be given as to whether
the program can support the increased number of employees.

If not owned by the user, the runway/hangar facilities

suitable to the user can only be assessed on an individual
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basis, factoring in such things as:
a. Candidate airport location
b. Runway length and width

Availability of fuels and specialized maintenace

[¢]

o

Navigational aides and radio communication
{air traffic control)
e. Airport traffic volume
f. General airport maintenance and appearance
g. Hangar availability
ERL has found three points to be pertinent in airport
selection:
a. Access to the hangared aircraft must be
possible from 18 to 24 hours per day, 7 days
a week. Installation and removal of equipment
and conducting of operations does not allow for
a normal 8:00 to 5:00 workday .
b. Runways that are 4,500 feet by 150 feet provide
a safe margin for light aircraft operations in
most weather extremes.
c¢. The aircraft hangar should be an enclosure with
good weatherproof doors, have a well-drained,
concrete floor with integral electrical grounding
lugs, and provide for electrical power and a
telephone in the vicinity of the aircraft.
Restricted Use of Aircraft
If the remote sensing aircraft is to be frequently used
(such as 200-300 hours per year or 50-100 flights per
year), the aircraft should not be considered a utility
aircraft, i.e. used for additional purposes other than

remote sensing, for three possible reasons:
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a. A nominal amount of equipment installed usually
consumes the cabin space, making it unsuitable
for passenger or cargo transport.

b. It is not wise to often remove the data system,
sensors and mounts because of the time involved
in reconfiguration and the repeated possibility of
damage to the sensors/data system.

¢. Flight schedules, along with weather contingencies
and the need for scheduled maintenance, do not
allow a lot of free time on the aircrafi.

Note that for an organization operating its aircraft under
FAA regulations, an airframe heavily modified for remote
sensing is classified as "'Restricted - Aerial Survey''

" Federal Aviation Regulations, Part 91. 39, should be con-

sulted for a definition of operating limitations.

Qutside Contractor

The merit of this approach is the user can acquire the air-
craft for the program without making a permanent investment in
capital equipment or pilot personnel. While this approach may
appear the easiest, it is not without its potential problems.

1. Size of Contractor Business and Previous Experience
The user, in considering an outside contractor to
furnish the aircraft, modifications to aircraft, maintenance,
fuel, pilots and hangar facilities, should be thoroughly
acquainted with the size of the contractor's business and
past business experience. The contractor should be well
established and financially stable, be safety conscious,
have full time experienced pilots and co-pilots on his pay-

roll and have well-maintained equipment, Most desirable
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is a contractor with past experience in the field of aerial
data gathering. The lease/contract provided by the user
should not constitute the major income of the contractor,
since this could result in a marginal operation. The con-
tractor should have a good reputation in the industry and
have good relations at the airport selected as a base of
operations.
Size of Airport Facility Needed

The contractor should be located at a well-established
airport. All of the same considerations mentioned in the
"User Owned" discussion of facilities hold true here. In
addition the contractor needs a facility where maintenance
can be provided without any delays and qualified aircraft
‘mechanics are available. This will lessen the possibility
of maintenance being performed by unqualified personnel
and will save considerable time during scheduled and un-
scheduled (repair) aircraft maintenance.
Maintenance and Modification Records

The contractor should maintain up-to-date specifications,
history, maintenance and modification records on the airecraft
furnished, A review of all records should be made prior to
initial lease/contract. This will appraise the user of any
immediate major maintenance or modification required on
the aircraft. Refer to FAR Paragraph 91. 173 for additional
information and to Appendix VII of this document, as an
example. Continuing reviews of these documents, during
the lease, insures the contractor will maintain a safe and

operational aircraft.
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BEECHCRAFT, E-185 MODIFICATIONS

A,

Airframe Modifications

1.

Engineering and Layout

The addition or removal of equipment involving changes
in aircraft weight affects the structural integrity, weight,
balance, flight characteristics and performance of the
aircraft. All modifications should be engineered to utilize
existing equipment supporting structures such as frames,
stringers, and attachments (G load factors) imposed by
weight of the new equipment installed. When an additional
load is to be added to structures already supporting previ-
ously installed equipment, determine the capability of the

structure to support the total load (previous load plus added

“load). In cutting sensor ports, avoid altering major aircraft

members (stringers, ribs, etc.). Cutting major structures
rapidly changes a small meodification to a costly and complex
one. Figure Il is a layout showing location of equipment
racks, sensor equipment operator seats, and ports in the
ERL aircraft.

Provide adequate provisions to permit close and unob-
structed examination of sensors/data system equipment or
adjacent parts of the aircraft that regularly require inspec-
tion, adjustment, lubrication, etc. Do not obs*ruct service
panels and inspection plates. Unless this is done prior to
installation of the sensor equipment and associated items,
many hours will be required for the unnecessary removal
and reinstallation of equipment.

Install equipment so as not to adversely affect aircraft
balance or center of gravity (c. g. ) position. To be more

specific, careful consideration must be given to the weight



22

of each item to be installed and its location in the aircraft.
If an engineering study is not made of all new equipment to

be installed, the c.g. of the original aircraft could be changed
to the extent that the flight characteristics and performance
of the aircraft are radically affected, i.e., the new equip-
ment installed could cause the aircraft to be too nose heavy
or tail heavy to safely fly. The equipment should be installed
in a manner that will not interfere with the safe operation of
the aircraft (controls, navigation equipment operations, etc.).
Human engineering facfors are most important when placing
new equipment around existing aircraft cockpit controls.

All equipment must be accounted for; i. e., the location of

all weights and moments must be known. Refer to Appendix
III, FAR Form 337, which shows the compilation of all
weights and moments of the ERL aircraft.

FAA Review/Certification

For any user operating under FAA regulations, major
modification to the aircraft requires the review and approval
of FAA. The modifications are to be made in accordance with
paragraphs 43. 3 and 43. 7 and Appendix A of Part 43 of the
FAR and approved by the FAA, The Beechcraft E-18S
used by the Earth Resources Laboratory had two major
modifications:

a. Sensor portholes installed.

b. Payload (gross take-off weight) capability increased.
Both of these modifications required FAA review and approval.
The modification covering the instailation of sensor portholes,
while not of a complex or involved nature airframe-wise, did
result in a "Special Airworthiness Certificate' being issued

for the aireraft. This certificate placed the aircraft in a
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classification of '""Restricted"”, to be used only for the pur-
pose of 'Aerial Survey'. No paid passengers or anyone
other than the crew members can fly on this type aircraft.
Requirements, restrictions, and/or limitations of the
"Restricted' type aircraft are covered under paragraphs
91. 39 through 81. 41 of the FAR.

The modification to increase the payload capability
was accomplished under an existing "Supplemental Type
Certificate'. STC's have already been reviewed and
approved by the FAA; modifications made under an STC
are relatively easy to implement. A copy of an STC
certificate is shown in Appendix VI.

Emergency Airworthiness Directive

As a special note, an Emergency Airworthiness Direc-
tive was issued on April 24, 1973 relative to all versions
of the Beechcraft Model 18 airplanes. It relates to the
possibility of wing separation due to fatigue cracks which
develop in certain wing sections of the aircraft. While
fatigue cracks have always been in the history & the Beech
aircraft, only recently has the FAA declared it necessary
to take positive and complete remedial action on wing spar
potential failures. To correct this problem a nominal
modification to the wing is required within 600 hours' time
in service after the effective date, April 1973, of Amendment
39-1526 to the FAA Airworthiness Directive (AD) 72-20-5.

A complete modification to the wing section is required within
2,000 flight hours after April 1973, but not later than May 1,
1975. These modifications will cost approximately $6, 000,
and must be considered as necessary for the aircraft and

should be covered prior to entering into a contract to purchase
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or lease an aircraft. Once modified, the wing spar is no

longer subject to inspection and controversy. See Appen-
dix VII, "Emergency Airworthiness Directive' for further
information on the above problem.

Reversible vs. Irreversible Modifications

Modifications to the aircraft required for installation
of data gathering equipment may result in additional costs
at the end of a contract, especially in a lease type contract,
when the aircraft is to be returned to original condition
after contract completion. This problem can be clarified
in contract negotiations by stating that all modifications
to the aircraft include costs for returning the aircraft to
original condition; i. e., as existed at the start of contract
~if the contractor requires it. When penetrations are made
in the skin of the aircraft such as clear openings for sensors,
etc., this type of modification should include the cost for
the owner to return the aircraft to the condition existing
prior to the modification.

There are certain modifications to the aircraft which
enhance its capability; e.g., increased gross take-off
weight. There is no reason to return the aircraft to a
lesser capability or to its original appearance when this
type of modification is made. Another case is when the
framework of the aircraft must be modified for certain
skin penetrations, whereby the framework is made stronger
than before the modification. It would not be reasonable to
require that the framework be returned to its original shape

and form.
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B. Design and Engineering for Equipment and Mounts

1, Methods

Generally equipment racks and mounts should be
engineered and fabricated having in mind that they be
interchangeable. This will make for a more economical
fabrication, low spare parts requirement, low maintenance
costs and keep delays to a minimum. In the fabrication of
all items, rounded corners and edges are a must and guards
should be installed where possible to protect wiring and
equipment. If possible all equipment should be fabricated
to provide ease of examination, inspection and lubrication
of aircraft parts, and the installation and removal of sensor
equipment.

2,  Portholes

To the extent possible, all portholes for sensor equip-
ment located in the floor area of the aircraft should be sized
and shaped alike. To prevent major modifications to the
aircraft framework (frames and stringers), the portholes
should be designed to fit between existing frames and stringers
as much as possible. Finished openings of 1I8"x18” should
be suitable for locating most sensor equipment as desired.
For those portholes designed for camera operation, the
portholes should be provided with optical glass wo prevent
loss of heat from the aircraft, prevent turbulence in the
equipment area and avoid contamination of optical surfaces.
Portholes should be designed with a removable protective
cover to be secured when not in use to prevent stepping into
portholes causing injury to personnel and damage to sensor

mounts and wiring.
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Racks

Racks which contain electronic equipment for sensors,
etc., should be fabricated from light aluminun shapes for
weight savings. If possible all racks should be the same
external size and depth with adjustable shelving. This
will provide for possible reconfiguration of equipment
within the racks at a later date, when smaller and more
efficient equipment becomes available.
Seats

For those equipment operator seats that do not face
fore and aft, seats should be designed to turn 90° and lock
in two positions. This will allow for the operators to face

either forward or backward during take-off, providing

safety for the equipment operators. After the aircraft is

airborne the operators can then turn their seats facing the
equipment, in preparation for operating the equipment. If
the above type seat cannot be located, or used in a particu-
lar aircraft due to space problems, substantial weight
savings can be achieved by installing certain FAA certified
seats, which are fixed and can be installed facing across

the aircraft,

C. Power/Wiring

1.

Electric Power Characteristics and Utilization

Aircraft electric power characteristics and utilization
is a significant factor to be considered when evaluating or
specifying aircraft power source quality or determining the
minimum quality that can be tolerated for earth resources
remote sensing equipment. This equipment is usually very
sensitive to poor quality aircraft power. Noises on busses,

voltage variations and electromagnetic interferences are
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characteristic of poor quality aircraft power. The equip-
ment specifications will sometimes state the power quality
tolerances to which it will perform. Whether this infor-
mation is available or not, it is essential that the aircraft
has or is equipped with high quality power. Much help can
be obtained by consulting or specifying portions or all of
the Military Standard, ''Characteristics and Utilization of
Aircraft Electric Power, MIL-STD, 704A". When twin
engine aircraft are utilized, the aircraft's power plants
should be such that one power plant is used for aircraft
operation only. The other power plant should be for sensor
equipment use, with the provision that this power plant be
switched over for aircraft emergency operations if necessary.
' This type set-up will provide for better electrical input to
the sensor equipment.
Cable Protection/Connectors

All electrical systems, cables, and connectors should
be properly shielded to prevent electrical interferences and
protected to prevent possible shock and damage to wiring.
Cables can be routed around the aircraft cabin only in
accordance with paragraph 43. 13 of the Federal Aviation

Regulations.
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COSTS AND OTHER FACTORS ASSOCIATED WITH LEASE
AND SERVICE TYPE CONTRACTS

This section covers costs and other factors involved specifi-

cally with the Earth Resources Laboratory's aircraft at the

Mississippi Test Facility. It shows those costs that should be,

and in many cases must be considered by a potential user of an

aircraft used for remote sensing. Actual dollar values relate to

the 1971-72 time frame.

A,
1.

Aircraft Outfitting Costs

Aircraft Modifications
Portholes, two, 18" square and two, 14" square ----$5, 600

Aircraft Seats

Seat CoSt ~-------m-memme e $ 115

~ Installation Cost -------=~---------noooooooo- $ 350
Eq uipment Racks

3 Aluminum Racks----(fabrication cost)-------- $1,374

Installation cost-~~=-=--=----mommm e e $ 100
Electrical System

Circuit Breaker & Relays---{materials)------- $ 60

Installation -------====-==-@--—---c—-_____ § 75

Aircraft Structural Modification

Increased Gross Take-off Weight to

10,100 lbg-----------------c--cemm e e o $2,375
Aircraft Sensors
PRT-5 Radiometer-------=--=-----o--omemmmea $17, 250
I2S Multiband Cameras-====-===========~-———~~——__- $6, 600
Hasselblad Camera (2)---------~---------orouomm- $3, 400
IR Spectrometer -------~----------mceo-ooooo $59, 600

Totals

$10, 709

IR Scanner -----------=----------ooooeeooo $46, 000 $122, 850
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Sensor Mounts

PRT-5/Hasselblad Mount

Design Cost-===m=m=mmumm- 80mh™-----~--—- $ 720
Fabrication Cost ~------- 132mh - -----~--- $1,188
Hardware Cost ------------=-~ceocmmuum-- $ 35
$1,943

I12S Camera Mount
Design Cost ~~~~~==~~====-- 80mh ---------- $ 720
Fabrication Cost -~-~~---- 40 mh --------- § 360
Hardware Co8t ===--=-=~~-cmcecccmmacaaaaa $ 20
$1,100

IR Scanner Mount
Design Cost ~~=~--=-=----- 40mh---------- $ 360
~ Fabrication Cost ---------- 20mh ---------- $ 180
Hardware Cost - ~==-=-cccmmmmmmmmee o $ 350
$ 890

IR Spectrometer Mount

Design Cost -----~-------- 80mh-----=---- $ 720
Fabrication Cost -------- 60mh ---------- $ 540
Hardware Cost ------~=--mr-cmcmcacman___ $ 350
$1,610

Aircraft Data System

Purchased Items

Magnetic Tape Recording System -~------- $45, 000
Cables & Connectors (EST) -------------= $ 1,000
Time Code Generator ------------------ $ 3,350
Oscilloscopes (2) -~-=-------=--cccccu--- $ 2,010
Counter ------=------~--“--mmmeee $ 415

Patch Panel ----------~----cc-n-u-u-noo $ 820

$5543



In-House Built Items

Signal Processor

Design Cost ~~------- 448mh ---------
Hardware Cost =~=---===mcmmmcumm_ o
Fabrication Cost ----- 520mh ---------

Fixed Data Inserter
Design Cost ---------- 400mh ---------
Hardware Cogt —=-===-c-~ccccucanmcunn
Fabrication Cost ------ 150mh ---------

- Power Distribution Panel

Design Cost ~~-------- 100 mh--------
Hardware Cost --=~=====~=meceomaao.
Fabrication Cost--~---- 100mh -----~---

Communications Control Panel
Design Cost ~--------- 100mh---------
Hardware Co8t ~-----=—-=-==;cmaecaoo.
Fabrication Cost ------ 200mh ~-~-------

Camera Control Panel
Design Cost ----------- 80mh ~-~----=-~~
Hardware Cost ---~---—-------=meeeaz-x
Fabrication Cost ------ 120mh---------

Total ==~ - mmm - m e e e mm e e oo m i mm e

“MH =z Manhours

$14,672

$ 3,600
$ 2,646
$ 1,350

$ 7,596

$ 900
$ 1770
$ 900

$ 2,570

$ 900
£ 202
$ 1,800

$ 2,902

$55, 490

$ 30, 740
$225, 332



B. Contract/Flight Hours

The following is the ERL contract breakdown of the hourly

rate for aircraft use figured on the 1971 time frame.

Fuel $ 26.00
0Oil 4,00
Airframe & Engine Maintenance 8. 00
Prop Overhaul 2.00
Insurance 5.00
Pilot & Co-pilot 35.00
Ground Equipment Use, Maintenance

and Facilities 8. 00
Ground Crew 5.00
Total before profit 93. 00
Profit and Overhead 17.00
Total per Flight Hour $110. 00

The above cost was based on a minimum of 240 hours use
per year. Should the number of hours flown exceed the number
contracted for the contractor is paid at the hourly rate established.
Should the number of hours actually flown per year be less than
that contracted for, the fixed contract price is paid the contractor.

The present breakdown of costs is slightly different in some
items than that originally determined, due to changes in the con-
tractor's operations, For example, the maintenance costs have
been higher, whereas, the pilot and co-pilot costs were lower
than that shown. Care should be exercised in insuring that cost
line items are credible at the time of contract sign off and allow

for long-term escalation.
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The airworthiness of the aircraft is of first priority and
should not be compromised. Any and all costs for preventative,
unscheduled and annual maintenance, along with design deficiences
of the aircraft that require modifications, should be included in

the contract price.

Pilot Per Diem

When missions at distant sites cannot be completed in one
day {i. e., the aircraft leaving and returning to the home base in
one day}, the contract should include a rate of pay per overnight
stay to cover expenses including, but not limited to, per diem for
pilot and co-pilot, auto rental, ramp service, telephone cost and
hangar fees. The total rate per overnight stay as of 1973 was
approximately $125, The maximum number of overnight stays
should be provided for in the contract, If less than the maximum
overnight stays specified in the contract are required during the
life of the contract, the contract should be modified to reflect the
actual number and the fixed price for that line item in the contract

should be reduced proportionately.

Down Time Payments/Mission Scrubbed

During the period of a year there are a number of missions
which have to be scrubbed for numerous reasons. In a lease/
services type contract there should be a provision in the contract
to compensate the pilot and co-pilot for reporting for a mission
that is later scrubbed; because this is usually a real and discreet
expense incurred by the contractor. In order to avoid what is
usually a difficult contract item, a rate of pay to the contractor
for scrubbed missions should be established in the contract. This
should be a nominal rate of $50 to $75 per scrubbed mission, or

a rate up to one-half of an established flight hour rate. The
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nominal standby interval should be defined (e.g., 9:00 a.m. to
2:00 p.m.). If the mission is subsequently conducted at some
time during the standby period, a contract should specify in
this case that no standby pay will be allowed.
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ERL Aircraft Data Recording System

PRT-5

Block Diagram

IR Spectrometef

IR Data
Wavelength Marker
Segment Marker
Black Body Temp
Gain Monitor
Reference Target
Monitor

IRIG A Time Code
Generator

Remote Display

[ Fixed Data Inserter

Time
Mission
Line
Run
Camera
Camera -
Camera -
Camera -

o=

PCM

IR Scanner

Video
Composite Sync

Voice Intercom

Aireraft Radio

Long Range Radio

Y

Satellite Radio

o=

Camera Control Unidt

- Tape Compensation
System
- Patch
Panel _‘-—-—’- :
o Signal Processor
_.h .
—le
Intercom
Control AR 700
System
1l4x2 Switch Panel
AC Calibration
Voltmeter
DC Calibration

Oscillcacopq

Power Control pam,_ﬂ—- AC or DC Power to all Units

FIGURE 1



11 aandr g ,
INOAVT LNANJINOF

ANV LHOd NOILVLNANWNY.ILSNI

3.0

wd

o e e o e -

EQUIPMENT
RACK% 3

3W 230 visy

T t
M -t
| !
| PMENT™ EQUIPMENT
| Aok %2, RACK#/
[ - | "
23w 23D sy za"u. 2¥D w158
P R e |---1————-1-——----.
oy, 5" 51 Sl"’ R8s ——-.z.._.-: Smmcm-j“" &/
L - 4§ {
|- —_——a T T T T oo T T T T T '
} "
: PORT. l ' 1
(4] ]
| f T3 || peRTe2 SEAT#! PORTH{
u '8 4"8 : 14 x it ) ”"x’#*
' Y
ol

28

o
=
X
x>
o
(=]




36

APPENDIX I
SUMMARY OF AIRCRAFT COST AND PERFORMANCE

The following partial listing of light aircraft costs and
p.erformance gives the potential user a quick reference to the
aircraft which can be modified for airborne platform data

gathering.



SUMMARY OF AIRCRAFT COST AND PERFORMANCE

Manufacturers Quoted Information (Jan-1972) Page 1 of 2
A/C Zero Sea Level
Gross Fuel Wt. Possible Gross Wt. Max Rate
Basic Projected Take-off or Empty Useful Fuel *** Equip. & Service Climb
Aircraft New Cost Cost/Hr.** MWeight Weight Load Weight Crew Wt. Ceiling Ft./Min
Aero Commander 500B 92,500 33.60 6,000 4,250 1,750 520 1,230 32,000 ?93?} e
Aero Commander 560F -- -- 7,500 4,975 2,525 881 1,544 -- -
Gross wt.
Aero Commander 680F 258,000 38.00 8,000 5,380 2,620 881 1,739 27,400 1,625
Aero Commander 680 FL - -- 8,500 5,949 2,551 881 1,670 -- --
Aero Commander, Shrike 120,250 -- 6,750 4,758 1,992 612 1,380 - --
Britten Islander BN-ZA -- -- 6,000 3,700 2,300 650 1,650 - --
Beagle B 206-S -- -- 7,500 5,150 2,360 792 1,568 - --
Beechcraft Queen Air 65 -- - 7,700 5,350 2,350 792 1,558 -- -- S
Beechcraft Queen Air A65 -- -- 7,700 5,570 2,130 792 1,338 - --
Beechcraft Queen Air 70 - - 8,200 5,493 2,707 792 1,915 -- --
Beechcraft Queen Ajr 80 - -- 8,000 5,469 2,531 881 1,650 -- --
Beechcraft Queen Air B8O 181,500 50.40 8,800 5,538 3,262 881 2,381 -26 800 ‘;5482000
Beechcraft Super H18 - - 9,900 6,345 3,555 1,050 2,505 - --
Beechcraft Military C45H N/A -- 7,500 5,100 2,400 1,050 1,350 .- --
*Beechcraft E-185 N/A 30.00 10,100 6,750 3,350 1,293 2,057 -- 1,474
Bushmaster 2000 175,000 47.00 12,500 6,800 5,700 1,740 3,960 -- --



SUMMARY OF AIRCRAFT COST AND PERFORMANCE

Manufacturers Quoted Information (Jan-1972) Page 2 of 2
A/C Zero Sea Level
Gross Fuel Wt. _ Possible Gross Wt  Max Rate
Basic Projected Take-off or Empty Useful Fuel***  Equip. & Service Climb
Aircraft New Cost Cost/Hr . ** Weight Weight Load Weight Crew Wt, Ceiling Ft/Min
Cessna Skymaster 337 47,500 20.00 4,500 2,995 1,505 438 1,067 -- --
Gross Wt
Cessna 401/402 105,950 30.88 6,300 3,970 2,330 660 1,670 26,180 1,610
Gross Wt
Cessna Turbo Skymaster 55,500 23.31 4,500 2,815 1,685 -- -- 30,000 1,155
DeHavilland Twin Otter
DHC_6-300 350,000 -- 12,500 7,127 5,373 2,100 3,273 10,500 1,650
Dornier D0-28D -- -- 8,050 4,800 3,250 ° 881 2,369 - --
Piper Aztec PA-23 -- -- 5,200 3,335 1,865 520 1,345 -- --
) Wt 5642
Piper Navajo PA-31 106,800 32.88 6,500 4,032 2,418 647 1,771 15,800 1,800
w
Ted Smith 601 -- -- 5,700 3,725 1,775 612 1,163 -- - @

* ERL Aircraft - Used

** Fyel and oil, 1000 hours/year use

*** Fuel provides approximately 5 hours
flight time at 120 mph

NOTE: Information compiled by Test
Operations Section Lockheed

Electronics Co.
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APPENDIX II

This appendix shows a copy of the "SPECIAL
AIRWORTHINESS CERTIFICATE" and a copy of FAA Form 337
describing the modifications made to the aircraft requiring a

"SPECIAL AIRWORTHINESS CERTIFICATE".
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UMITED STATES OF AMERICA
DEPARTMENT OF TRANSFORTATION — FEDERAL AVIATION ADMINISTRATION
SPECIAL AIRWORTHINESS CERTIFICATE
A [SLSSIECATION: RESTRICTIR _—
PLRPOSE: AERTAL &
p {MARU- ] mamE Nafa
FACTURER [“AptrEss  © W. A,
C {FLIGHT oM MaA. . -
: 1o Ml :
o N-- 2£1£83 : i SERIAL NO. ALY
BUILDER .. REECH : : MODEL .18
DATE OF ISSUANCE 3], JAI! L»'fo s 1972 EXPIRY ..A .
'E "L'MIT,\TIO}S GATED J\ c ARE A PAQT OF THIS CERTIFICATE
3 r,{;*/;f' Pm.ftwr_}QUE S DESIGNATION OR GFFICE NO.
CRARIES I, GARRIER . . P20
lﬁn:.:r :f!v‘:‘al -, ’l' m‘!ntd:u-n,sor misnia z;.f t,I:u I'F:I!I'T‘ GE\“R?‘G‘]EQAM”"’ wille by 2 hinne not excowling 31 GJO or
1tonnient e LY nrs, 1 5 .
CRAFT 1N ACLORDANCE WITH ?ppumm.f r""wrﬁ.\' I*\?'r\"}u&ﬁl&'Fhﬁf%'?lg\aw TR

FAA FORM B130.7 (3.6} SUPLASEDES FAA KORWMS 1882.8; 8(00.3: B1 10.8 SEE REVERSE SIDE

A This airworthiness certificate is issued under the authority of the Federal Aviation Act of
1958 and the Fedsra! Aviatlon Regulations (FAR),

This airworthiness certificate authorizes the manufacturer named on the reverse side to
conduct productizn fight tests, and only produciion {light tests, of nircraft registered in his
B | mame. No person may eonduct production flight tests under this certificate: (1) Carrying
persons or properiy for compensation or hire; end/or (2) Carrying persons not essential to
the purpose of the

artificate authorizes the flight spacificd on the reverse side for the par-

c This nirworthine
A.

pose shown in Elock

This nirworthincss cectificate certifics that, as of the dute of issunnce, the aireraft to which
issued haa becn inszected and found to meet the requircrnents of the applicable FAR. The
. | aircraft does not meet the requirements of the applicable comprchenzive and detailed air-
D | worthiness code at providod bty Annex B to the Convention On Internntional Civil Avia-
tion. No person mzy operate the aircraft described on the reverse side: (1) except in nccord-
ancoe with the applicable FAR and in azcordence with conditions and limitntiorns which may
be preseribed by thz Administrator as part of this certificate; (2) over any for.ign country
wilhout Lthe speciai permission of that country, »

-t

[Tnless sooner sursendered, suspended, or revoked, this airworthiness cortificate is effective
. E_ | for the duration &: .d under the cnndmons prcscr:bed in FAR Part 21. Sﬂchon 21.181 or
21217, ‘ o . . . . j

S s
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\u:fAHh\EN‘I’ OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

MAJOR REPAIR AND ALTERATION

(Airframe, Powerplant, Propeller, or Appliance)

F-Form Approved
F Budget Bureaw No. 04-R060.1

FOR FAA USE ONLY
OFFICE IDENTIFICATION

INSTRUCTIONS: Prine or type ail 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
T ARCRARY BEECHCRAFT E185
) SERIAL NO. NATIONALITY AND REGISTRATION MARK
. BA-11 N3616B
v NAME (As shown on registrotion certificate) ADDRESS (As shown on registrotion certificole) 4oz o
2. OWNER P.0. BOX 66
. HEATH FLYING SERVICE WAVELAND, MISSISSIPPI
3. FOR FAA USE ONLY
Vit ammef2iterabion idenllied Rereny com s welih b gppncaiie
aireerthingss rejuiremsnts 2ng is azstoved oniy for the chows
descrited airrarR, cubject to coniormity saszechion by a person
authonzed i FAR Part E:’.,/;miyd&? 2k .
(2022~ Lanlty DL s
Oata Si;pamre of Fra !nsnec:cr‘,u-’./”ﬂn__-‘,)
D - 4. UNIT IDENTIFICATION 5. TrE
unr | MAKE :\; T MODEL . . SERIALNO. N
- - ) . - ATIOMN
_ AIRFRAME - \ , . (As described in item 1 GDOVE) SePIPIPIrt s s tsdsrssss - X
JWEWNT = - . L: s
PROPELLER .. B < :
TvrE [S3
APPUANCE U = = - =

6. CONFORMITY STATEMENT

A AGENCY'S MAME AND ADDRESS

B. KIND OF AGENCY

€. CERTIFICATE NO.

gUY PENILTON OWEN
HT" BOX 78
Js...KSON, MISSISSIPPI

X

U.S. CERTIFICATED MECHANIC

17

FORZIGN CERTIMCATED MECHANIC

CERNHCATED REPAIR STATION

MAMNUFACTURER

IA1526500 -

e —

T

1 certify thac the repair and/or alteration made to the unit(s) identified in irem 4 above and descrit d on the reverse o
sttachments herrte have been made in accordance with the requirements of Pzrt 43 of the US. Federal Aviation Regulations

and that the, wiormation furnished herein is true and cotrect to the best of my knowledge.

e

L.

1-26-72-

'SIGNATURE OF AUTHORIZED IMDIVIDUAL

-
—

o~
T, o N

-

N

L.

"

7. APPROYAL FOR RETURN 10 SERVICE

Pursuant to the authority given persons specified below, the unit jdentified in item 4 way inspected in the manner peescribed by
the Administrator of the Federal Aviation Administration and is

{Z] APPROVED [ JREJECTED

OIMER (Specify;

¢ FAA FLT. STANDARDS MANUFACTURER X INSPECTION AUTHORIZATION
INSPECTOR
-‘Y . CAMNADIAN DEPARTMENT .
FAA DESIGMEE REPAIR STATION OF TRANSPORT INSPECTOR
. OF AIRCRAFT

DATE OF APPROVAL OR
REJECTION

1-26-72

CERTIFICATE OR
DESIGNATION NO.

1526500

SIGNATURE OF AUTHORIZED INDIVIDUAL

—" fﬂ"’\\f /F:

A T . A L\:: o oy
-

FAA Form 337 (7-67)

{8320}
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~ T NOTICE_ ©

Weaghf and balance or operating limitation changes shall be entered in the appropriate aircraft record.
An alteration must be compatible with all previous alterations to assure continued conformity with the
applicoble airworthiness requirements.

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

Th#s aircraft floor, floor structure and belly skin altered as
followa,.,  'On the right side one 14" square cut out at station -
.center 155. One 14" gquare cut ocut at station center_ 160, .
One 18" square cut out at station center 182. These cut outs
are cantered in the bays between the outboard fuselage belly
longeron and the center floor attach longeron.

. On the left side one 18" square cut out at station center 182.
Original strength for all cut outs in retained as follows. Each
cut out is box reinforced from the bottom of the floor to the
belly skin on all four sides using 1/8" x 1" 202473 511 angle,
riveted to .050 202473 plates. This box structure is rivated
to the cut original stringers and belly skin and the cut outs
in the original floor are attached to the top of the box
structure by screws, same as it attaches to the normal structure."

The cut belly stringers were reinforced on the right side by two
1/8" x 1m 2024T3 angles riveted to the belly skin and is the .-
side bottom structure of the two 14" cut outs on the right

sidae.  Theseanhles are from station 104 to 168. In addition to tbh
previously described box struciure the two 78" cut cut belly
skin was reinforced on the outside of the belly skin with

.032 202473 sheot metal using ariginal rivet pattern from
station 199.5 to 168 on the left and 199.5 to station 166.

The cut outs in the floor are closed by .080 202473 reinforced
plates attached with machine screws and nut plates. All work
.accomplished in accordance with Acb3.13-2 Pig.3.8 and &.2.
Ach3,13-1 and Beech model 18 service manual. The owner is
furnished a copy of the drawings. o -

[] ADDITIONAL SHEETS ARE ATTACHED

B.5. GOTRENEANT PAINIING OFF LN ; 1947 OF =—1T0-GAS
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APPENDIX III

This appendix shows a copy of FAA Form 337 which

. describes the installation of equipment and listing of weights

and moments of the aircraft,



Reproduced from
best available copy.
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Vot end balance or oporaling, Himitetion chongas shall be eniered in the appropriate oircrafi record.
Srerction mwt Lo compotibio with all previous ellerations to assure continug oo conformily with the
ooodicable alreorilipess requireanenls.

‘\z-" PR AT

e

6,

4

R R L3 0F WO%K ALCORFLITIED (If ore spuce is Jequ'. ed, attoch m!ri'l.mnof sheeis.  Maenfily with alr-

I nationolity and regisiration mark and date work completed.)

The iuner and outer covers were removed from ports Fo. 1, 2, 3, and &,

Spocial mounling plares were fabricated using materials selected in aceovdance

with AC 43.13-1, Chapter 2, Scction 3, Pavagraph 63 awnd sccured using cxisting
puts plates around the edge of the ports with hardusre sclected per AC43.13-1

Chapter 5, Scction 1, pargoraph 171. Corrosiaon protection in accordance with

AC43.13-1, Chapter 6, Pavagraph lbla, Reference RASA dyawing RNo. 3-141-30015,

3-1461-30015-14A, and 3-141-300.

At Port #), a4 sensor mount was fabricated using 6061-T-6 and incrt welding process
in accordance with acro-space standards. This mount is attached to the wount
doscribed in Item 2 above vsing 4 cach vibration isolators Lord P/i HIC-150.

The senzor (reference Texas Instrument drawing no. HB41-EG71) thewn attaches to
this méunt using 2 each AN bolts and self-locking nuts selected per AC43,13-1,
Clapter 5, Scetion 1, Paragraph 120d, £, and 123. Tha longitudinel ceuter

iive axis of the sensor extends below the aircraft epproximately 5™ and has no
noticeable effect ou the performance of the aireraft.

At Pori #3 and #4, a duifr plate was fabricated {reference RASA drawing

Mo, Gedle 30029~ W1) and securcd to the mount plate described in ftew 7 wwing 4 cacl
witr tyse fasteners and complices with ACL3.13-2, Chanter 1, Parvagranic T A
cava pount was thon attached to thic plate (roefercoce Lockheed drawing no.
3-41-530u29-D} view E-B) using & ecach load vibration isolators Lord P/H HTC-150.

At Port #?, a seusor adapter plate was fabricabted and attached to the mount plate
deso- "tesl in Ttem #2 using & each vibration isolators Louvd P/H WIC-150 and the
sensor BExoleeh F-20 attachoed to this plate using harduvare selected per ACAL3.13-1,
Chapter 5, Section 1, laragraph 1204, £, and 123.

tarial survey clectrvonic equipuent was wounted dn existing equipment racls
(raference 337 dated Janunyy 20, 1972) wvsing hardwaye sclected in accordanc
LG 43,131, Chaptey 1, Seciion 1, Pavagyaph 121, 123, P24, See Item10 for

- 2
s
T
o

20UDG pewner o supply racizl survey equipment was talken from the down stroom side
of 2 relzws aw
(Reference NABA drawing ne. 3-41-30030.)

A1l circuit brerters and seitches were seleutgd'per AC 43.13-1, Chapter 11, Scotix
2. Cabling sclectzd por AC 43.13-1, Chapter 1), Section 3. Connectors selected
v A A L13-1, Chaprer 11, Scction 5. Cable installation complies with

Loz 1se1, fapter 11, Seciicn 7. Thirty-four foot v antenna installation

w110 vith AC 43,13+, Chapter 3.

[ ADDINONAL SHFETS 2% ;;r'ramf*:

pd two 80 amn cirvcwit breakers installed on 3737 dated dannary 76, 1Qi
i

t
i
i

I8
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----- Herolion nnet b compainble with all previous alteiotions fo assure vantinued conformity with the
ciirwarthiness requiromants,

N
.o

it and Lolenoe or operd
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DMy 46

:
E

i lhmitation changes shall be entered in appropricte aircrall recend.

A,

CRLLURLLS

lide vnd vegistrad

At Yort 3
skin

Section 3,

LUEERRE

'
Lo

and #6, optical glass windows installed flush with the Jower
g moierinls
Paragraph
sliin aromd the edge

({F mere space is roquired, oltech odditionof sheefr,  Idontify with ol

on mark anid date work complated.)

solected in accordapes with AC £3,13-1, Chapter 2,
632

and scenred wsing existing rivouts on the Jower
O-C
L

the port. Additienal rivouts were installed elong

1w inside of the port to give additional support,

Havdware was selected pec AC 43.13-3, Chapter 5, Saction 1, Paragraph 121,

ks

L.

B3 AnREO; AEE AITACHED

e e S

5 Gow(Ehuent Parmiieg e (W oy
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CVeighi ond bolunes or epara. j limitalion changas shall bo entered m\ uppropeiate gircralt record.
Ao afteration mus! be campatiblo with olf prcvicu,. alterations fo assure coniinved conformify wiin the
Liuhle airwerihionss reguiroments,

e e e e s+ et e e — e ey
! CCORFLEHED (IF mare spuce is required, alioch additionad sheats,  Mdantify vaiil air- |
t B Y

r

Lad rogistrafion sk and dote worl compined. )

Wejont and bhalance
]_'i.'"pl.y Ve d ;_;l.l T

_ Veight Mt |
1. AU ¢ sty welght por log entry 1-206-22 6750.0 7206918, 0
2, LKemuwoves vovaers Port No. 1 .~ 3.0 - 360,
3. Memnve covers Port No, 2 : - 3.0 - 4E80.,0
A, Rewmove covaers Port No, 3 - 3.5 - 630.0
5. BRemove covers Port No, 4 . . - 3.5 - G30.0
6. lostall A/C, sensor interface plate, Port No. 1 10.5 1260.0
7. Install seusor (RS-18) Port Fo, 1 13.5 1620.0
8. Tustall A/C, sensor interface plate, Port Ko, 2 7.5 900.0
9. Jwslall senser adapter plate (E~20) 3.0 480.0
10, Insztall zepsor (Be20) Port No. 2 52.0 6760,0
11, lustall A/C, sensor interface plate, Port No. 3 3.0 540.0
12, Tnstall optical glass ascembly, Port No, 3 &.0 1440.0
13, Install acroflex cameora mount S/N 21.0 3780.0
V4. Toerall camera. {I°8) with full film 55.0 99060, 0
15. Iunstall A/., senscr inrerface plate Port Neo, 4 3.0 540,0
156, Install aeroflex camera mount, Port No. & 21.0 9900.0
17, Iuatall HR adapter mount with VI 7.0 1260.0
10, Instsall optical glass assémbly Port No, 4 8.0 1440,0
1%, Inatall 1D cswovas (2 ca,) with filwm 18.0 S240,0
Equipment Rack No. 1
20, TInstall bleowers, power strip, rear and side cover 17.0 2720.0
21, Tnstall precision radie.eter thermometer §/N 9.0 1440.0
22, Tpstall DVH panel contnining fiuke $100A 20,5 < 3280.0

/37 35584 and Data Matvies TCC S/N 87841

23, Install MHxotech spactrveradiometer contyol pancl §/N 001 20.0 3200,0
4, ]'u";[‘:tl]_ power confrol pacel Lockheed S$/N 001 18.C 2880.0
25, arall Sunair ASBGA0 S8BT power amp S/W 7651 9.5 . 1520.0
25, nhbtalu blauk panels 2.0 320,0
27, Tnstall sid: cover _ 4 640,0
5. Tvetall W1Z20 B-20 potor cable -5 &6.0
2 lusitall WLLY power pan to power strip 2.0 320.0
30, Instell W12T PRT-5 power cable ] £0.60
A1, Twsteldl W24 TCG poewer cable - .5 80.0
32, Install W LIL DVM power cable 3 80.0

. S I r*xDJl‘-?C“’\'L SHIUTS ARE MITACHED ]

UGS GONE RN RE BT NT MR OTRICE ”“m-,., nen
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Weight and bolaece or oper “ng limitation changes shall be entered in ik ppropriote aircroft recont,
i Soalleration mest be comp e with oll provious oltcrations to esure.  tinvad conformiiy vith thy
" epplicohly giworiainess ro qv‘“mn"f
foORCHE L L K ACCOILSHED (1F 2 sarn space i required, oifoch additfonad theals,  Idanlify viih: aiv
€ m.rmuuv:g:erwmunwannmx.um‘mnakmhcumﬁemd} : L
v -
Fquipeent Rack 1A ‘ T o _
(Center Console) Haight Mosment
33, Insvall top cover T - 5,0 . 700.¢0
34, Tnotall Fixed Data Inserter Loclhcud S/ﬁ col v 11,5 1610.0
. 35. Install scope panel contaiviag NP L7014, '$/H 321, oo N
2 Aiapex T/R rewote contrel §/0 123 and Digital Coante; 7
' S/5 88531 - . - 35,5 4970
‘ 36.  Install lower former . Ly . L.0 140
I8 i ,
ﬂ " FBquipment Rack No, 2 ‘ . '
g 37, TJustall radio control panel containing ASBEO
i Rec~Exciter S/N 2297 and Johnson CB S/H 89714 11,0 1320
: 8. Install blowevs, power strip, T/R slides, foward- and 23.5 , 28207
_ réar side panel, and mounting havdware - i
' 39, Iastall T/R calibration pznel S$/N 001 ' | 9.0 1030
40, Install trompter patch panel with patches 8.0 . 960
' 41. hestall intercem panel Lockheed 8§/ GOL 13.0 © 1560
4 Inatall Ampex AR-700 T/R P/N 1801999-01 71.5 " 8580
43. Install Ampex AR-700 T/R monitor panel 22,0 2640
44, Install blank panels 1.0 120
1 £3. Inmzvall side covers i Do, . A0 480
1 fi6. Inecell AJC radie interface attenuator panel 2.0 ; 240
i 7. Turtall W CB power cable , <5 : ~60
: £, Liztall W Ll callibiation power cable- . VS ; ey
. 2. JTustail W O Stavion Fo. 1 intercow eable S - 60 .
i -] 50, Install W 119 intercom power cable .5 ' 60
‘ 2i. Install W 1G9 T/R power cable .5 60
i ¥, Install W 110 I/R monitor power cahble o3 €0
o 5%, Instell W5 CR coantrol o5 60
5%, Install W 21 T/R record input cable 1.5 189
: 5% Install ¥ 38 T/R playback cable 1.5 180
: 40, Tostall W 59 YA" Chamnel playback monitor - S5 60’
. ] 7. Instzil W 60 "B" Chamnel playback woultn., 5 - 60
: 56, Iastall W &1 T/R input to cal panel 2.0 336
; 5%, Tustall W 68 audio intercowm to pateh pansl Y i2 T4
i ' - Equipment Rack Ko, 3 b ’ ;
60, Install blowers, power strip, drier, and obutboand .
side pamel . . 18,0 3600
61, Install atmospheric panel Lockheed §/8 001 8.0 1600
6%2. Install IR Scanmer contvel, Tewas Instruments i C
§7% 001 and UP 17014 S/W 413 28,5 5700
V] ADDRICNAL SHELTS AfE AvTACKID )
. e S T e e e T e T T T A T
v i o 4 T amr e e
! ) 3.' J.'l’-{li ! "J‘p :t'
.i. " ! l'l'a'-?‘ r.’ N
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- Woright and balance or operd
An aliviutiun must be campohiote wi
copticebls altwo hiness requirements.,
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limitation changes shall be entered in{

appropriale aircroft record.

th all previous ulierations to assure vontinved conformily with the

-~ e

~

G3,
&h. Install
65, Tustaltl
6, Install

7. Install
nd,  Ingstall
69, Install
Y0, Install
71, Install
772, Install
73, Tnutall
Moo Inotall
75. Install
70, Inestall
/7. Install
/5. Install
7%, TInstali

£, Install
Y. Install
2. Install

84, Install
¢fi. Install
3

S0, Install
7. Tostall

Eh. Install
SU. Innlall
U, Iuasktall
41, Instalil

2. Install
! Tnslkall
Y. Ingtall
Tnntall
6. Install
“7. Install
Y. Insrall

7%, Install
P2y, Install
iGl, Install
L ... o

9.0 Imetall %

Tastall camera panel Lockhned §/N 001

DVi{ panel 8100A with rewote time
Varciaum P ump l

IR scanrer (RS-18) clectronics
blank panels

rear cover

side cover

W

T
¥

125 camera panel power
126 WU power cable

W1286 "0 scope power

W
W
N
W
W
2
i

124 R8-18 power cable
65 DVIT input

66 DBBR~1 monitor

67 BR~2 monitor

62 R&-18 sync monitor
63 RS=~18 wvideo

32 R5-18 control

sensor PRT-5 head §/N
vaypnt
Sunair ant coupler

W

Inter Rack Cables

3 PRT-5 conirol cable

' 14 IRT-5 ourput to patch panel

27 LVH inpul to patch panel '
13 TCC to FDI  BCD Time
09 TCG IRIG out to pateh pancl

7 30 Exotoch control

37 Exotech ouiput to pateh panel
15 Exotech phase to patceh panal
108 DO powar to Rack 2

123 DC power Lo Rack 3

100 A/C powvar to power panel
114 Main power relay coutrol

117 DT power cable
118 "0" scope ond counter pover

2 T/ vemote cantrol

55 "O" scopa2 to patch pancl
56 "0" scope te patch panel
61 FOL LOL to P/P

38 counter - -input to T/P

rk and date work cumpleted.,)

[2] ADDITIOMAL SHIETS ARF AT TACHED

G LHUMPHTT OF WGk STCOAPLBELD {17 juore space is required, oftuch additional sheefs.
crut aslionality und regislration me

*

Weight

_-
WO WD
L S T T
D WO O W

L] * =
Lt nn bn G LA W

LD
» - L] L] L]

.

W

N
.
Ln

N D Pt
* 4 s s s e s

oy LhoW

.
" 2 & s s s e

MnLTLIoLLUQuUu oW tLr e

Identify with cir-

Moment

2100

2600

1400
3260.0
600.,0
800.0
§00,0
100.0
100.0
100.0
100.,0
100,0
100.0
100.0
100.0
100,0
3060,0
426G,0
9270.0
12990

300.0
70,0
70.0

2250
70,0

1140

350

70
A20

660

720
7a
70
70

390
65
65
65
G5

TUS BnsanMIHe PR ety (e Crepimay

i
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Coright e clunce or opeid limitation chunges sholl be enfered in{  appropriate aircroft recard,

Saralforet o et e compahiuie with all previous altervtions fo assure continued conforinity with the
slizebie alowmithiness requiremenis, ‘

AT TG RO
Bl PR I P

ca " oo ) . N e S . A .
- s SSELG (1T snore space is required, aitach additions! sieets.  Tdeatify with oir-
wradl o Neanality and repistrelion marlc and dafe worl: cotaplated.)

Weight Moment
107, Install W20 camera pulse ¥DT 2.0 240
105, lustall W7 intevcoem cable pilet N 20
104 Tastall W8 intercom cable copilot 1.0 100
0%, Tpstall W 9 dintercom cable camera 1.5 2380
e, Tastall 3018 125 camera conlrol 1.0 190
booo. lustall W4 RS-18 gyro powoel 1.0 160
T, Install W 33 RS-18 to head 3.5 560
. Lnstall WOL13 ext to /A ) 60
YO, Toaiall W10 Sunaly ext to P/A .5 70

i1, G.stall W3 R3-18 video, sync, BB-1 and RBE-2 to
pateh pancl 2.5 300

12, 1ustail W L6 lassclblad camera #1 control 1.0 140
13, Tastall W 17 lassclblad camera #2 control 1.0 1440
3. Toetall W 101 Sunair ASB 60 centrol 5.0 800
P15, Tustall 34 v antemna 1.5 3N0.0
h,  Josrall station No. 1 head set, foot sw 2.0 280.0
17, Install pillot headset . 2.0 180.0
1i, 0 Tastall copilot headser, foot sw 2.0 180.0
PO, Testall veay eperator headset, foot sw 2.0 __h80.0

FMPTY WETIGHT TOTAL 7543.3 861372.0

{1 ADUITIONAL BHEETS AEE AITACHLD

VoS AR m R rR TN, (AU RSRT GF e 312 nRE
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APPENDIX IV

This appendix shows a typical Aircraft Preflight
Inspection Checklist and a Normal Cockpit Checklist of a
C-45/E-19 Beechcraft.
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AIRCRAFT PREFLIGHT INSPECTION (C-45) DATE

To be accomplished prior to each flight except:
immediately prior to flight;

FMRCRAFI'

STATION

(1) Daily/postflight is accomplished
2) Crew remains with a1rgraf§ during intermediate stops,

cockpit switches are off or in pos

PREPARATORY ACTION (check aircraft log for maintenance and flight record.

Insure all

T. Fuel Added

a. L/F -

b. R/F - a. Left b. Right

c. L/R -

d. R/R -

itjon as required for inspection.)
Z. 0i1 Added (Quarts) 3. Anti-ice Fluid Added

4. Total

6. Total 0il 7. Total

5. Total

EXTERIOR INSPECTION (For condition and securit

)

ITEM

MECH .

INITIALS

WINGS

LEFT

RIGHT

1. Skin condition

2. Access covers secure
3. Flaps

4. Aileron Tab

5. Aileron

6. Navigation & Taxi Light
7. Deicer Boots

8. Landing Light

ENGINES
LANDING
GEAR
WHEEL
WELL

9. Exhause Stacks

10. External Power Receptable

11. Cowl Flaps & Fasteners
2. Visual Check Through Cowl Flap Opening

ccessory Section

2) Carburetor Elbow Intake Pipe

. Wheel Brake Components. Tire Press - 30 PS]
14, Landing Gear Shock Strut (2% inch Max., 1% inch min)

15. Wneel Well Area

[T Deicer Distributor Valve & F1Iter

(Z] Heater (/B & Hoses

3 011 "y Drain_ 0ff

47 011 Bypass Valve & Control Cable

[(5} Landing Gear Chain
(5] Slide que {BeTow L/G Chain)

/) Landing Gear Up & Down Lock Switches

8) Prop Feathering Pump

9) Wheel Doors

10}Landing Gear Strut Weld Joints

16. Prap Cond1t*on

17. Prop Anti-lIcer Line

18. Engine Nose Section

19. Ignition Harness

20. 0il Caps Secured

INBOARD
WINGS
UNDERSIDE
OF A/C
INOSE
SECTION

21. Engine Dil Shutter Flapper

22. Ventilation Air Intake

23. Battery Vents

4. Belly Antenna

25. Anti- Co]11s1gn & Fyselage Lights

26, Fuel Sump Drains & Fuel Caps Secured

27. Fuse]gge Access Door

28. Pitot Tubes

29, Nose Door

30. Nose Fuel Tank Filler Coyer

31. Engine Fire Extinquisher Blow-Qut Disk
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32. Hydraulic Fluid

33. Skin & Windows, Condition

FUSELAGE 134, Emergency Exit Hatch

35. Tail Wheel Assembly
(1) Shock Strut Extension (3 to 6 inches)

Sheck Strut Weld Joints

Lock & Pin

Tire & Pressure 45 PSI

TAIL Tail _Ground Wire

Empennage

OF 3
(1) Rudders

ATRCRAFT

Deicer Boots

Elevator & Rudder & Tabs (Sk1n Condi tion)

Ainges

Surface Travel Unobstructed

Tail Position Lights

Pl O N B L] N = N O Lo PO

1ail Cope

INTERIOR

37. Windows
ncy Release

38, Entrance Door Emerge
39. Hand Fire Extinguisher

0. First Aid Kits

41. Radio_Racks

INSIDE 42. Fire Detector

MAIN 43. Lights (Battery On}

CABIN 4. Instruments

_Controls (Free & Full Travel)

46. Seats & Seat Belts

Maintenance Release (Signature & Title) Date
Inspector {Signature) Date
Pilots Acceptance (Signature) Date
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c-4SH BEECHCRAFT, NORMAL COCKPIT CHECKLIST - MARCH 12, 1970

START CHECK LIST

PRE-STARTING

m"FLT. INSPoouaooaaooiiclco-ocnm
CHOCKS--“........-...u--.....'.aﬂ'
Bm-ms....'....I...ll.....'.'-“.sET
ANTI-ICD\TG me QI'Y--........--CKD
CIRCUIT Bmm'..l.l......'.'.m
HEATE%.......................--OFF
TMNSPONDER.OCIIl‘l...l.....;'-.oFT
Fm m....ll...'.'.m & sme N
OIL SHUT-OFF . eecaseonseesssss2 OPEN
OIL BY-PASS..OCCOOICOGOC.‘Oia AS R@
FIIEL..-.‘.....C...-.‘I.........Imm
MNDING GEAR...I...I'.'..‘.-...DM
CWL melI..l.‘.....l.l..-.“m
WING mel..'...“...‘-.........W
OIL SHUTTEFE--..-..-.-...---.AS R@
MARTFOLD HEAT--..-..-------...-COID
PROPELLERS . ¢4+ .FULL INCREASE RPM
MASTER RADIO/ELEC. SWS..eeesoasOFF
IGNITIONceessesaccsascsoscnsnas e OFF
ATTITUDE INDICATOR..ssseseaeqCAGED
BATTERTES (OKE AT A TIME)«essss.ON
GE]‘I'ERATORS-o-on.'.-----tnoooo-...ooN
Tl QEH‘.L%‘IJ..L‘I..u...--..u-.-...CKD
PRUP ANTl—lCING-.-......--Cm & OI‘T
SEAT BELT SIGN...ceevsaesenssAS RJP
WARIIIN'G I‘IGm..'l.-..ll....Q"lm
POSITION/COCKPIT LIGHTS......AS RQP
DOOR.+vsscccenvossnsoseesse . SECURED

ABBREVIATED PRE-STARTING

BMS..C'I‘.ll....ll....l....l.sm
CHOCKS.---.--oan-oou.-oonato--oom‘
I.ANDING GEAR-‘.....I!...!I!..IIDM
FUEII-.-----...-.-..-...-:------MAIN
COWL FIAPS..vcassevsevscnsacesOPEN
MANTFOLD HEAT.....cvevevesssa..COLD
PROPELLERS: .4+ ++.FULL INCREASE RFM
MASTER RADIO/ELECT, SWS...eveeo OFF
IGNITIONC!.-l'...l—..'l.'.c".l.lm
ATTITUDE INDICATOR..soesososessCAGED
BA'ITERES--.-o---o-oaaoooo-c---o-ON
GENERATORS e cceasscnsavocvacoscssON
ML qIJANrITY.-IOI...l'I“ll.CIICm)
SEAT BELT SIGN:sessvsecasssesAS RQD
DOORo.oo-u----a-...----o-ootSECUIRED

STARTING ENGIIES

msc...“l-...‘..l.....llIOO'SET
mm..ltlIl.'l‘llllll..ll...l..sm
PROPELIERS--.:.-ca-n--oo-----.a-aCIEAR
ENGINE SELECTOR.sccesosesccessssAS RQD
Emm..'.‘0....l..‘..ll.‘..ll..lsTm
OTL/FUEL/VACUUM/VOLTS ¢ s s saesess+CKD
RADIOS /TRANSPONDER. ¢ 0 0 0 « a0 e s o +ON/CKD
m..l...l..lll‘..‘l......l.lm
ALTMC....C.II'..O.‘.I...O.l-llsm

TAXI

BRAKES..-......--.-...'..--....;....Cm
me mmm'......'.'.‘l‘.‘.m

ENGINE CHECK '

BRAES-..-.--..--tooonlulooonot-ooosm
ENGINE INSTRUIENTS“.”.."......“CICD
RPM..-.-....--g-.......;--.-......1700

FROPELIEIB.--....-...ﬁ.-nMCISED

FEATHERF --........-..a........-m

MANIFOID HEAT.vesececovassoTID & COLD
PC’-W'ER CB-ECK.-..--.....FEE BA.RG"HRIC
IGNITION...."...-.-o--..a-......--ClCD
GENERATORS.---.co----.nnatooooocuuom
PITOT HEAT.......-..-..-o..-.-u..--CKD

BEFORE TAKE~OFF | ‘

COM'ROIS-..-"......""...-FREE & CKD
TRm.“...........-.uu.....m & SET
m me-o.ctnncnaooooi_olcvoobAs R@
F.UEII:.---ooon-uco;n--o-aoooiio-oaomm
OIL BYPASS.ecsessnccosassss DONN 2 SET
OIL SHUTTERS.....................2 SET
MANTFOLD }IEAT-----.-...---.:...-AS R@
MIXTURES s eocsavssssssscacasssasss RICH
PROTELLERS o+ ¢ 0 00 s » « « .FULL IN.REASE RPM
TNSTRUMENTS /RADIOS /DuG.vveo . .CKD & SET

BWT Pm'ml.“l....l....‘.ll.m& m
cRm BRE’FHIG'II..“I...-‘........lm.

CONL FI.APS.......-.............--TRAIL
TRANSPONDERI.IOIOCCOOUOCCIl..'ON& SET
ROTATING BEACON..:cescavsscscsaceeeON
ANTI‘ICING-a.........-....-.....AS Rm

L



55

e "

AFTER TAKE-OFF AND CLIMB

LANDING GEAR+sssesenceaassUP & CKD
POVER..cevrevesrossnavvannsnaasIET
AUTQO-PILOT MASTER+++ss4-24..A5 RGD
SEAT BELT SIGN.ccsvssssesssAS RQD
BOOST PUMPS.esvessncssscasssssOFF

CRUISE

' COWL FLAPS...ecvseeesceecosnsasSET
POWER: e s vevseesrnessaonnnnasassSET
MIXTURES ¢ o0 vevoneenosennssesAS RQD
SEAT BELT SIGN..eeueussso0esAS RQD

INRANGE DESCENT

ALTIMETERS /D+GecavessscoansssasSET
MIXTURES « e o sseasensssasosonss-RICH
FUEL QUANTITY..ssssssasssaneessCKD
. GENERATORS..cvsssvossacssssecaesCKD
CIRCUIT BREAKERS.ecsssesnsesesesCKD

BEFORE LANDING

BOOST PUMPS...cesroncnnnnonossssON
PROPELIERS e vovevescaccsnansssssSET
AUTO-PILOT. e cevsovssesesesAS RQD
LANDING GEAR,.eovrceses.DOWN & CKD
SEAT BELT SIGN..sseceenaass AS RQD
WING FLAPS . vreeosnsensasasssAS RQD
MANTFOLD HEAT .+ veaevraancacessssCOLD
HEATERS e svvssernnccssssnonsssedOFF
PROPELLERS (ON FINAL}«ssess...FULL

vesecesssoessesesss INCREASE RPM

C-USH BEECHCRAFT, NORMAL COCKPTT CHECKLIST - MARCH 12, 1970

AFTER IANDING
WING melIIlootllool"ll-...llQC..IJP

' PITGI‘ H.EAT----.-.....--poc-oo---oc-OFF

‘CWLFLAPS--..---oo..------.c-----OPEN
BOOST Pmﬁ--oa---oo..to-a---l.olllOP'F
TMNSPONDERI..l..Dol‘l.t.'...ll...loﬁ‘

. ROTATING BEACON.eesesescesvossnsessOFF

SECURE

BRPAYE i iuasansnrans cesesssreanusees SET
NAVIGATION RADIOS.sssscscscrsoansssOFF
*#IGNITION SAFETY CHECKseesveanasoss CPT*
*IDLE MIXTURE CHECK..:eveovvareosess.CPT¥
mUIESCIUIUDOIOCUCCOOOUIIIIOOOIUOOFT‘
IGNITION. e ceevsossascscressscesssesOFF
ELEC. & RADIO SWS.seseorsssnoveass oOFF
BATTERIES /GENERATORS ¢ s s s ssecessssssOFF
CONTROL LOCKS.s.... ..AS RQD
BRAKES..essvoessssnnsasancssss  RELEASED

sespe s b RS

*LAST FLIGHT OF THE DAY
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APPENDIX V

This appendix shows the Minimum Equipment List of
a typical twin engine Beechcraft. It shows the standard equip-
ment, and minimum operating equipment required prior to a

flight.
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t

- * .. TWIN BEECHCRAFT MINIMUM EQUIPMENT LIST

-
S

1'- ELECTRICAL Sysm.l.ltl.l.'..'.;I.-lO!..C.l..!.l-l.‘..l."l.. ------
2.'~ EI‘E‘INE I.NSTRTJ:‘EBTS AND CONTROIS.---..---cna----o|oncooo-o-.¢on---
3. . FIRE PROTECTION SYSTEM................................-.-........_

dhd FLIGHF‘ CONHROU SYSTEM..............-..-...-.........--...........A;.

'-‘ F‘JEL SYSWD'.....IQ.......O."‘D‘.D...Il‘....?.l.l;..-.........-...

A EIAP Sr&&-t! llllllllll l.l‘..'I‘.....‘.’...ll‘-‘.l...'..‘........t..‘;

b
o
6. HEATERS, CA2 ...
7
8. LANDING CEAR SYSTEM. «.verenesnnsersarensessassnnreransnseisonsnn
9

...."LIGMING.'..‘C..'0.'...'.'..'....‘.l.l'.Q’-........"--..-"..'...-_

’ 10o PROPEIJIIER SYSI’EM...U.'.--.0.-....oc‘l‘tat....‘..l.‘.-.""".‘..-.‘t

B ow wow RN e

11. RAI)IOS AND FLIGHT INSTRUMENIS

a“ Cmmlcations..'l..'l...‘...l...'l.l..l.l-l-.C........'l....
bl Navlgationtoldtﬂodﬂt.lIll..I...lI.‘.‘..C.l.l.ll.'.'...l.'....‘
Flisht mshments--.ll.t..l.'.tl.‘..o.ll.uuC.C..Il.I.s..t--..."

N wes

.12- MSC?:LLAMOUS EQMNTCCIl.I..l.l.‘i‘.t..l..l.l..l.l-. ------ n-.onct:

2 /.1/68
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SYSTEM A‘\TD COMPONENTS

" TIN BEECHCRAPT

MINIMUM EQUIPMENT LIST

Standard equipment

Minimum equ!pment

ELECIRICAL SYSTEM

Generators - IC
Lordrevers - DC
Voltreters - DC
Batteries

Inverter - AC

ENGINE INSTRUMENTS & CONTROLS

TN E
N b
> e

Carburetor Air Temp. Indicator

Cyl inder Head Temp. Indicator
Manifold Pressure Indicator
011 Pressure Irndicator

0il Temperature Indicator
Tachometer

Fuel Pressure Indicator

Fuel Pressure Warning Light
"Cowl Flaps

Manifold Heat
Qi1 3Inuntters
Dilutson .
Tzergency Shout-off
Tooler By-pass Valve

0il
0il
0il

2/1/68

2 J0A

2 {18

2 1B

2 |1y

2 |1B

2 |1B
12 |18

2 |oc

2 |2

4 ¥ . . _tional.
2 |ooh ol
o R 2
"l o avolded,

2 °|oE E.

SUPPLEMENTAL PROCEDURES

I_M

erntor

=1 ] tional.
: hﬁfﬁLﬁf © - must be operating normally.

" |2.°12 B B. Restricted to VFR flight with
4.7 Y 71 one inoperative inverter.
- - ..} - .electrical system must be
A B operating normally. .

‘ft_}’ | | 'if"

A. Restricted to day VFR flight
. vith one inoperative gen-
Related loadmeter
ant voltmeter must be func-
AC electirical system

A. Both manifold heat controls
f'," mst be operative,
B. ' Not more than one of the 12 °
' instruments marked "B" may be
inoperative &t any one time,

C C. If fuel pressure gage inoper-
. ative related fuel pressure
warning light must be funece

CAT must be operative and
cerburetor icing conditicona

One or both may be inoperative
- provided proper oil flow is
maintained through the oil
cooler and oil temperature can
be controlled by use of manual
0il shutters. )
" pressure and temperature indi-
cators must be functional.

Related oil
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‘ "mn{ BEECHCRAFT
. . MINDMUM EQUIPMENT LIST

-

Standard equipment

SYSTEM AND COMPONENTS

Minimum equipment|

SUPPLEMENTAL PROCEDURES

FIRE PROTECTION SYSTEM

Fire Agent Bottle
Control Switches
Portable Extinguisher-

FLIGHT CONTROL SYSTEM

Alleron Trim

Aileron Trim Indicator
Elevator Trim

Elevator Trim Indicator
Fudder Trim

Rudder Trim Indicator

FUEL SYSTEM

Boost Pumps
Fnel Sugtion Creoss-Feed

Quaztivy Indicator

Tenk Selector Valves
Tanks - Main
Tanks - Rear

WYV

o

TR

O OO0

[V {V]

Fuel suction cross-feed system
mst be operative.

Mast be operative Il cne boust

. pump is inoperative.
 Fuel quantity mast be visually

verified prier to each flight.
Both boost pumps, fuel pressure
indicators and fuel pressure
werning lights rust be operating
nermally.

Fuel guantity indicators (main)
must be operating normally..
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WIN BRECHCRAFT

o MINIMUM EQHIPMENT LIET

Standard equlpmant

SYSTEM AND CHJ%&INJILmTFPﬂ

Mmi;num equjpmant

HEoATEERS, CAPTN

FIAP SYSTEM

Emergepcy Mzoual Crank Byatgm :

Flap Motor ‘
Position Indigator

. Selector Switch

I.A.I‘TDIT’G G.AR B”S‘I’EM

Emergrncy Manual Cragk Syatem

- Motor

Ennitian_lndicatqra

" Unsafe Warning Light A

Unzafe Warning Horn

Belector Switch

>

LIGHTING -

. Cabin Lights

Cockpit and InatrumenQ'Lights .

Plas=2ights
fanding Lighta

Rotating Beacon

Fesition Eights

Taxi TLight

2/1/68

R ML

12

R

PR

P o=

o gwk |

EIIPG?iJﬂNﬁET?T)\iJI?Euaﬁlmlllfqiﬂﬂ

B,

. Sufficfent illunination shall
- be available to provide for the
gafety and comfort of the

passengers and ecrew,

fufficient i1lumination shall
be ayailable to make all con-
trols end instruments eesily
readable for safety of flight
during night operations.

One required for nigﬁt oper-

ations,
All requirzed for night and
instrument operations.
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CIWIN. BEECHCRA.FI

MINIMUM EQUIPMENT LIST

| Standard equipment | Minimum eqpipmeﬁt g
- e 3|,1.." — — : Y
- SYSTEM AND COMPONENTS SUPPLEMENTAL PROCEDURES
10, 'PROPELLER SYSTEM _ L
Eal B . _ T
Anti-Teing 2. 9 A |A, Restricted to non-ieing
R . operation conditions,
Feather System 2 12 - L
| 3 3 o 5
1). PRADICS AND FLIGHT INSIRTMENTS | . | o
. i DV S .
a. COMMUNICATIONS - 1IF
. k. Fo- . PR .
URF 1 | aja. Tnnsneivers* o
- m: Qne reglired -
Audio Panel 1.1 e
Headsets 13 R .
Speakers 2 10 r :
b. NAVIGATION 1 - ’
VOR Receivers and Indi- - U | - SO .
" cators 2| A|A. Sufficient mavigation equip-
ADF Receiver and Indicatoril .| A.| ment must be operating to
Marker Beacon 1 Al conduct required nmavigation.
XIS Receiver (Glideslope) |1 | A o o
TIS Indicator (G:Lideslope) 2 | A ‘ _'
Transponder 11 AR B. Required for operation in
- : - positive control area and if
- aireraft is to be flown in/
, .~ forecast thunderstm, hail
. N .|  or tornade conditioms,
Auto Pilot. 1 .0A[A. Must be operetive for ome pilot . -
‘ _ e ., limited TFR operatiom. :
Pitch Control S A :
" Rol) Control - 12 A
Yaw Control N 1. .4
Arzroach Coupler o 1 p
Altitude Contiol 1 P .
Emergency Release 17| AH B, Must be operative if auto-
| - pilot iz engaged.
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TWIN BEESCHCRAFT

MINIMUM EQUIPMENT LIST

Standard equmment Minimum equipment
BYSTEM AND COMPONENTS SUPPLEMENTAL PROCZDURES
11. ({CONTINUED)
¢, FLIGHT INSTRUL.TNTS
Attitude 12 L A{A. Two reguired for IFR flight,
© Alrspeed 2 B|B. Unrestricted flight auth- "
Altimeter - 2 | B orized provided that:
" Vertical Speed 2 | "B} (1) Not more than orme inatru~:
Turn and Back .12 . | B ment ia inoperative at one
.. {2) All components of aireraft
- . AC-DC elsctrical and vacuum
_ i B = .mten operating normally.
Compass Magnetic (Standby)|l |0 C]|cC. Flight restricted to VFR.
- : . Gyrosyn ccmpass and direc.
tional gyro required. Elect.
- AC-DC and vacuum sys, oper-
‘ ' ating normliy.
. Compass (Gyrosyn) 1 |0 D] D. Flight restricted to VFR. :
ST <+t .1 .. Campass magnetié¢ and diree. -
-tional gyro .required. Elect,
AC.DC and vacuum sys, oper-
S -1 ° ~atlng normally.
Directional Gyro 1 |[OE|]E. TFlight restricted to VFR.
: o S " _Compass magnetic and Gyrosyn
I - compess required. Elect.
o " AC-DC and vascuum sys. oper-
- : )  ating normally.’
Clock 1 |0.F| F.  One clock/watch of equivalent
1 |+ eceuracy with sweep second
.4 ] .hand and carried by aila*
: . required.
Pitot Tubes 2 11.G| G, Must be paired with complete
Pitot Keaters - 2 1G]  set of instruments.
Static System 1 11 , "
".Qutside Air Temperature . |1 ]O H| H. Both CAT and Manifold heat
. o . mmst be operating nor:a;.ly
: . | ---1f icing anticipated.
Vacuum Pumps 2 {1J} J. Refer to supplermental pro-
Vacuum Pressure Indicator |2 |1 J cedures B,C,D,E above.
Vacuum Pump Warning Light |2 [0 K] X. Vacuum pressure indicator =~
: . ‘must be operative.
2/1/68 1




:r . ’ .. . _6.3 .
" TWIN BEECUCRAFT

T MINEMUM EQUIPMENT L13Tia
N : 1§ka§dard4xpﬁpumun hﬂhu:uunnequuunanh.ﬁu
« 'SYSTEM AND COMPONENTS:| | | SUPPLEMENZAL pnocsnum-:s
4
12, MISCELLANEQUS EQUITHENT _ i
Ash Trays 6 YA h.A If regular ashtray is not
-} 1 inatalled, receptacle shall
TN | he covered to prevent inad-
: . i e = . Yyertent use. :
First Aid Kit g 53 N T
Passenger Seats and Belts' " 'B]B. Operable seat and belt re-

1 * - _quired for esch seat occupled:

Airéraft Coomander and First

Pilot Seats énd Belts "Cc{C. Both must be fully opersble
_ s . op-permanently fixed in
. s : SN R position satisfu.ctorx for
' ‘ - person using

Cockpit Check List 1 (1

Emergency Cockpit Check List 1 A . e

Airplane Flight Manual 1 [ ' . )

Seat Belt No Smoking Sign } |[0D{D, Passengers must be properly"
. . . briefed if inoperative.

-
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APPENDIX VI

This appendix shows a copy of the ”Supplemenfal
Type Certificate'' issued after the aircraft was modified to
increase the gross take-off load to 10, 100 pounds of the ERL
equipped Beechcraft E-185,



_ Mined Staees of Aronnd g5
Teparmment of ’J(' nspertation - Frderal Soiaton Sdming_ 6o

" ) Ao - ¥
rpentral @ une Oepriicsie
Wi iia il ';x-;a.s.jg.;a., Yo by & B3R AL
h R s :

./L:/;/JA 3 *572‘!1:

.;%ELam@ﬁ}gé;¢4aa/A- Hanmilton Aivcraft Company, Inc.

4'4#?:";?:1.1 o:;’-"-ul/(?;f «'.l‘al.!.lyf 472 ff{f {s.;/n' d{’.)fj;u/--r (.:"il,( /.‘://:u-r'i‘r?r/lhr%r‘r/ u-(M /4( /?/Hf/en‘:}-h.l a;u/ﬂ 'H((ﬁ/(-f'n..l
;_'—i'.-y/.:p s .yizr:ﬁ';:/.r{rﬂr.ﬂ rrreeds LAr aaireen it el Hyu:ﬁnuhé :f.'}znr" 03 .-‘{ q’?fe Civil Air
Fregiedilion, nf'ective 13 November 1945.

Hr'iﬂ(f{, /(.:-cr (J(/— {Wl( /.lfl'(’/llfﬂf‘:'u !Nlh’l(’)" A'?ﬁs

g
Hoke:  Beech
Al 3N, 3NM, 3TM, D18S, TC-45F (SNB-5), C45G, C45H,

: + TC"%SG TC~45H, E185, E185-9700, Gl18s, H13
/eJ(‘H oo 7‘ /,/te (N}:n Cehirn ] -
Increase in gross weight to 10 100 pounds when aireratt has been modified in
accordances with FAMA sealed q¢m11tun Afreraft Company, Inc, Summury Drawing Number
25600. Installarion of nacelle veant manifold per Hamilton Drawing 256021A,
optional,

Lornsilativns anid Coratibivrs The aporoval of this change in type dasign applies basically
ro Beech Madels 3%, 3M¥, 3T, D18S, TC-45J {SNB-3), C453G, C45H, TC-45G, TC-45H, E18S,
Z1§3-9700, G183, Hi8 aircraft only. This approval should not be extended to other
spacific airplanes of these models on which othex previously approved modifications
are incorporated unless it is determined by the installer that the interrelationship
baetwean this change and any of those other previously approved modifications will
introduce no adverse effect upon the airworthiness of that aircraflt.

approved Airplane Fllbht HManual, Hamilton Aiveraft Co. Document D129, required.
L Sh r(r//;:a/f dnz/ﬁ’u JJV,A( )-/u:/ cFirloe aadi i, :1 he e -uJu'/: ~ :V/an el 3 hcild? ;e roierent in ’é/‘(/ un/t/.l«.»-—

.,Mném_(..aeu/!.vuéa;/.uw'fézﬂ,/.l—r & lerrnenalion dale & (fhemire eJﬂc//Meff({y Lhr -ﬂéf;}f(‘h Sdmadsr ./e“:

e . s ’
_zafe‘m.,/-f/wa&bn' Sl rrid resdva fic .

ﬁr& J/ﬁ/y&/:ca[(rn . 18 June 1963 J vl recadiieel
g}n& (/.ﬁ'x_.nuna-.' 26 I}';cember 1963 __(/uﬁ .uurudﬁa/'ls "Idrch Lge.{. 16 Octobcr 1968
' ' e _ . 14 Sep ¢mber 1971
";’m\ . yfy {f{'h'r/f}-n of e loredon il 2 /c‘l' -'
rar e % e T, —
i< i 9 o
» TR C T F s --”L_/},é,v,r
.‘i. "1"., ot . '# 4 [4 f\wﬂ |!ur//f7
WNNER Y.
. {a*, T— \\q”f . X
“\{Qiﬂﬁfy , Acting Chief, Alreraft Engincering NDivision
. ' .0 cile)

Amy alteration of thes certrficate s punishuble by a fine of not exceediny 100U, ur impaisenwent not exierding 3 ey, or both,

They ceritficute vty be trassforeed o0 e rdutte ik F AR 284
Fao 40 avit-lnv-ed)
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APPENDIX VII

This appendix shows a copy of an ""Emergency
Airworthiness Directive' dated April 24, 1973 on Beechcraft
Model 18 airplanes. This directive has to do with a change

requirement to the wing of the above mentioned aircraft.
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EMEBGENCY AIRWORTHINESS D[RECTIVE
GF TRANSPORTATION
ADMINISTRATION

AEPONAUHCAL CENT&
P 0. 80X 15091 e
OKLAMORA CITY, OKLANOMA ms o

ls

. April 24, 1973

3

|-
|
Iw«:

Action ""“]

Dear Sir:

Cur records indicate that you are the owner of one or more versions of
Beech Model 18 airplanes. Pursuant to the authority of the Federal
Aviation Act of 1958, as emended, delegated to me by the Administrator,
Airwvorthiness Directive (AD) 72-20-5, Amendment 39~1526, is amended as
hereinafter set forth, applicable to all versions of the Beech Model 18
airplanes as specified in the original AD and is effective immediately,
unless already accomplished or exempted from this AD by Paragraph F,
upon receipt of this letter,

The immediate adoption and effectiveness of this amendment is necessary
because of undetected fatigue cracks at wing stations 73 and 81, Failure
to detect these cracks by X~Ray and visual/magnetic or penetrant methods
leads to complete failure of the front spar lower cap and results in

wing separatiom,

Stnee thiec conditicn is 1lkely to exist or develop on these model air-
planer, the following Amendment to AD 72-20-5, Amendment 39-1526, is
issued effective Jmmediately, unless already accomplished or exempted,
applicable to all versions of Beech Model 18 as specified in AD 72-20-5,

ParagrapH: B of AD 72-20-5, Amendment 39-1528, is amended so that it now
reads as|follows:

‘D) 1. A special 1nspection at wing station 73 and 81 is required
within 25 hours' time in service after the effective date of this
amendment regardless of previous time in service since last in-
spection and thereafter at intervals not to exceed 100 hours'
time in gervice. Visual and either magnatic particle or penetrant
methods must be used while the wing is simultaneously flex-4,

2, Within 48 hours after the effective date of this amendment,
transmit by most rapid means copies of X-Rays of the two most

recent inspectlons taken in accordance with AD 72-20-5 or predecessor
AD's to DOT/FAA, Engineering and Manufacturing Branch, Hangar #10,
Wichita Municipal Airport Wichita, Kansas, 67209, Evaluation of
inspection facility's findings will be transmitted to sender as

soon as possible,

3. Within 600 hours’ time in service after the effective date of
this emendment, modify wing stations 73 and 81 in accordance with
Beech Aircraft Corporation Kites 1B8~4024, 792 or any equivalent
approved by Chief, Engineering and Manufacturing Branch, FAA,
Central Region.

EMERGENCY AIRWORTHINESS DIBECTIVE
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68 _
EMERGENCY AIRWORTHINESS D!RECTIVE

4. Within 2,000 hours after the effective date of this amendment,
but not later than May 1, 1975, modify wing stations 32, 57 and
64 in accordance with Beech Aircraft Corporation Kits 18-4024 and

791, or any equivalent approved by Chief, Engineering and Manu-
facturing Branch, FAA, Central Region. '

JOHN M. CYROCKI
Director, Central Region

NOTE:

Address inquiries regarding this AD to:

DOT, Federal Aviation Administration

Engineering & Manufacturing Branch, ACE=-210
601 East 12th Street

Kansas City, Missourli 64106

EMERGENCY AIRWORTHINESS DIRECTIVE
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