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INTRODUCTION
1.1 Purpose
This document is designed for use by the installing agency of the Mid-Continent MD-302
Standby Attitude Module as Instructions for Continued Airworthiness in response to 14 CFR
§23.1529, and Part 23 Appendix G. This ICA includes information required by the operator to
adequately maintain the Mid-Continent MD-302 Standby Attitude Module.
1.2 Scope
This document provides the Instructions for Continued Airworthiness for aircraft modified by
the installation of the Mid-Continent MD-302 Standby Attitude Module.
CFR
FAA
ICA
IFR

1.3 Definitions
Code of Federal Regulations
Federal Aviation Administration
Initial and Continued Airworthiness
Instrument Flight Rules

1.4 Referenced Documents:
Mid-Continent Installation Manual #9017782, Rev "F" or later.
Mid-Continent Pilot's Guide #9017846, Rev "C" or later.

,-..

1.5 General Description
The model MD302 series SAM® Standby Attitude Module is a self-contained situational
awareness instrument that provides aircraft attitude, altitude, airspeed and slip indication. The
compact design of the MD302 is specifically developed for maximum flexibility for installation
in retrofit or modern instrument panels.
Its size, extra-wide viewing angle and AnyWay selectable orientation allows it to be installed
almost anywhere in the instrument panel. With a 10 to 32 volt DC input range, the unit will
work with 14 or 28V aircraft electrical buses.
The MD302 provides critical flight and situational data to the pilot and crew under any
circumstances you are likely to encounter. The design is built around a solid-state electronic
sensor array for high reliability and contains an integral and rechargeable Nanophosphate®
lithium-ion battery that can power the unit for up to two hours if main aircraft power is lost.
The dual, high-resolution LCD display uses ·smooth graphics. daylight-readable brightness
and a configurable lighting response curve to ensure optimal visibility in all conditions.
The user interface of the product allows for simple, intuitive operation using a single push
and-turn control knob that easily navigates through the user options and menu screens. The
interactivity of the unit means that it can receive and transmit ARINC 429 data
communications. Functional outputs of attitude, altitude, and airspeed can be used for
monitoring or backup information while baro input data can be received that will synchronize
the baro setting with the primary system to eliminate redundant task loading for the pilot.
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2. INSTRUCTIONS FOR CONTINUED AIRWORTHINESS
2.1 Introduction
Content, Scope, Purpose and Arrangement: This document identifies the Instructions for
Continued Airworthiness for the modification of the aircraft by installation of the Mid Continent
MD-302 SAM Applicability: Applies to aircraft altered by installation of the Mid Continent MD302 SAM
Definition of Abbreviations: See Section 1.3
Precautions: None
Units of measurement: None
Retention: This document will be included in the aircraft's permanent records.
2.2 Description of Alteration
The MD-302 SAM is a self contained, panel mounted, back-up instrument providing aircraft
pitch, roll, airspeed, altitude, and slip information. It is connected to the aircraft battery bus
electrical system for normal operation. It is also connected to the aircraft pitot and static
system.
The electrical connector contains a "configuration module" that store aircraft configuration
information. This allows for the unit to be removed and/or replaced for service or other aircraft
maintenance and still retain the configuration settings associated with the aircraft. The
configuration module is part of the cable harness.
2.3 Control, Operating Information
See the MD-302 Installation Manual, listed under the reference documentation in paragraph
1.4 of this document, for system operation and self-test information.
2.4 Servicing Information
None. In the event of system failure, return the unit to the manufacturer or an approved Mid
Continent repair station.
2.5 Periodic Maintenance Instructions
The MD-302 is designed to detect internal failure. A thorough self-test is executed
automatically upon application of power to the unit. Detected errors are indicated on the
equipment via failure annunciations and maintenance is on-condition.
Operation of the MD-302 is not permitted unless scheduled inspections as described in
section 2.8 have been completed.
2.6 Cleaning the Front Panel
The front bezel, keypad, and display can be cleaned with a soft cotton cloth dampened with
clean water. DO NOT use any chemical-cleaning agents. Care should be taken to avoid
scratching the surface of the display.
2. 7 Battery Replacement
There should be no regularly scheduled maintenance of the True Blue Power®
Nanophosphate® lithium-ion battery. The battery will recharge itself from aircraft power while
in normal mode. A battery capacity check occurs each time the unit is powered on. If the
Cumberland Avionics, LLC
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battery capacity is determined to be more than 80%, no message is displayed and the battery
is good. If a unit has a battery pack warning, and the warning persists more than once in a
short time, it can be replaced in the field with minimal effort. By removing two small screws on
the rear of the unit, the battery cover comes off, and the battery is accessible. Pull the battery
out using the handle/strain relief built onto the battery. Replace with a new battery, verify
operation and go.
2.8 Scheduled Checks and Inspections
Pre-Flight
1. Verify the instrument face is not damaged
2. Verify the power up self test completes successfully and that the battery capacitance check
is satisfactory.
If the start-up battery capacitance check fails the following screen will be displayed.
! WARNING
INTERNAL BATTERY MAY
PROVIDE LESS THAN 60
MINUTES OF OPERATION
ACKNOWLEDGE?
YES

Lf'io]

Annually or Every 100 Hours
1. Complete the Pre-Flight check
2. After completing power up checks, remove aircraft power and verify the unit automatically
switches to battery power and a 60 second shutdown timer starts. Verify the unit shuts-down
after 60 seconds.
Every 24 Months
1. PRESSURE SYSTEM AND ALTIMETER VERIFICATION
Per federal regulation 14 CFR 91.411, it is required that each static pressure system and
each altimeter have been tested and inspected within the last twenty-four (24) months.
2.9 Field Loadable Software Updates
Mid-Continent will occasionally have the need to update the software of the MD302 to
maintain, improve and/or enhance functionality or performance. With the MD302's easy field
upgrade option, the unit does not have to be returned to the factory, and in some cases, may
not have to be removed from the panel.
Software updates are typically communicated to the public via Service Bulletins issued by
Mid-Continent Instruments and Avionics and can be found on the product website,
www.flySAM.com.
Below are instructions for updating the unit software.
PREPARATION
1. Prepare software update file.
Cumberland Avionics, LLC
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A.- Obtain a USB flash drive from Mid-Continent Instruments and Avionics with
the newest Software Version file loaded,
OR
B.- Download the newest Software Version to the root directory of a standard
FAT-formatted USB flash drive from www.flySAM.com/software-updates.
2. Ensure that the unit is powered off.
3. Remove the unit from the instrument panel.
A. Remove the four mounting screws attaching the bezel of the unit to the panel.
B. Pull the unit forward until the end plate is accessible.
NOTE: This can be done without removing the electrical connector or pneumatic
connections if the proper service lengths were applied during installation.
4. Loosen the screw of the USB access cover on the rear of the unit until the USB port
is accessible.
LOAD SOFTWARE
5. Insert the USB flash drive with Software Version 1.0.3 into the USB port.
6. Press and hold the Control Knob on the faceplate while applying external power to
the unit.
(Software updates cannot be performed using internal battery power.)
7. Continue holding as prompted (up to 10 seconds)until the Pre-Flight Screen
appears. Once CONFIGURE MENU is displayed, the unit is in Configuration Mode.
8. Turn the Control Knob to highlight the UPDATE SOFTWARE option. This option will
not be
available if external power is not applied.
9. Press the Control Knob to initiate the software load.
10. When the software load is complete, the unit will display SUCCESSFUL UPDATE.
11. Press the Control Knob to reset the unit.
If the software update is unsuccessful, an ERROR message will be displayed. Should
this
occur, remove the USB flash drive, power down the unit and return to Step 5 of the
Service
Action above. If the error message persists, contact Mid-Continent Instruments and
Avionics.
12. To verify proper software load, confirm that the new software version number is
displayed on the Pre-Flight Screen during unit start-up.
RETURN TO SERVICE
13. Remove the USB flash drive.
14. Close the USB Access Cover and tighten the screw in place.
15. Re-install the unit into the instrument panel in reverse order as described in Step 3
(above)
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2.10 TROUBLESHOOTING
The following figures and associated descriptions represent warnings or errors, and describe
the typical reasons and appropriate response action.
FIGURE 2.1
The attitude display has failed due to exceedance of internal rate
sensors, loss of airspeed or other various reasons. This will
typically self-correct. However, if it does not, immediately have
the unit serviced.

FIGURE 2.2
The altimeter instrument has failed, possibly due to exceedance
of the pressure sensor range. This may self-correct, but if the
error persists, immediately have the unit serviced.

FIGURE 2.3
The airspeed instrument has failed, possibly due to exceedance
of the pressure sensor range. This may self-correct, but if the
error persists, immediately have the unit serviced.

FIGURE 2.4
The airspeed and altimeter display have both failed due to
exceedance of their respective sensor ranges. This may self
correct, but if the error persists, service unit immediately
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FIGURE 2.5

WARNING
INTERNAL BATTERY MAY
PROVIDE LESS THAN 60
MINUTES OF OPERATION
ACKNOWLEDGE?

.

PO WERING DOWN
THIS UNIT WILL SHUT
OFF ltl 42 SECONDS
OR MAl�UALLY SELECT
ON

OFF

EXTERNAL SETTINGS
MODULE MISSING
SEEK SERVICE IF
WARNING CONTINUES

'ERROR
DETECTED STARTUP
FAILURE
SERVICE THIS UNIT
IMMEDI ATELY

: ERROR
DETECTED STARTUP
FAILURE
SERVICE THIS UtllT
IMMEDIATELY

Cumberland Avionics, LLC
Repair Station X204R306X

Battery failed initial capacity check. This may be due to recent
battery usage without allowing time to recharge. This may also
occur during extreme temperature conditions. User may
acknowledge this error and continue operation, but available
backup power capacity may be less than required minimum
levels. If this warning persists, the battery will need serviced.
FIGURE 2.6
This message is displayed when power is removed at low
airspeed (typical ground condition). The pilot has 60 seconds to
confirm to remain on, otherwise the unit will automatically power
off to conserve battery.

FIGURE 2.7
The configuration module has failed or is not installed properly.
Internal settings will be used. If the configuration module is
installed, it should be serviced immediately.

FIGURE 2.8
Internal failure. Service unit immediately.

FIGURE 2.9
Internal failure. Service unit immediately.
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ERROR -- - - - J
-- - SETJIIJGS MISSU,G
OR ltJVALID
SERVICE THIS Utlll
IMMEDIATELY

Internal (unit) and external settings (configuration module)
failure.
It is unlikely that both settings would be lost. Try to reconfigure
the unit. Service unit if this error persists.

INTERtJAL SETTINGS

FIGURE 2.11

SEEK SERVICE IF
ERROR CONTINUES

Internal (unit) settings were found to be invalid. The configuration
module settings will be copied to internal memory.
Service unit if this error persists.

l�JVALID _ EXTERIIAL
SETTIIJGS USED

•

FIGURE 2.10

EXTERNAL SEH� J
_
IINALID _INTERIJAL
SETTINGS USED
SEEK SERVICE IF
ERROR COIJTl�IUES

SETTltlGS DISPARITY
_
__]
THE EXTERNAL MODULE
1 AKES PRECEDEIKE
AllD WILL OVERWRITE
THE ltJTERNAL MODULE

I WARNING

SEEK SERVICE IF
WARt,11,G C QtllltJUES

FIGURE 2.12
External settings (configuration module) were found to be
invalid.
The internal settings will be copied to the configuration module
memory. Service unit if this error persists

FIGURE 2.13
Internal (unit) and external (configuration module) settings were
found to be different. This is typically the result of replacing a unit
in an existing installation. The external settings will be copied to
replace the settings in internal memory.
FIGURE 2.14
In configuration mode, this may be the result of lost settings both
internally and externally. Try to configure the unit. Seek service if
error persists.
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FIGURE 2.15

FAILED TO SET COtJFIG
SETTINGS TO DEFAULT

In configuration mode, this may be the result of lost settings and
a failure to initialize memory. Try to restart and configure the unit.
Seek service if error persists.

SEEK SERVICE IF
ERROR COtJlltJUES

SETTIMGS DISPARITY
YES
110

FIGURE 2.16

USE EXTERNAL
USE ltHERIIAL

COtffLICTIIJG MODULE
IS OVERWRITTEN
YES

1

IJO

Internal (unit) and external (configuration module) settings were
found to be different. This is typically the result of replacing a unit
in an existing installation. In configuration mode, this choice
allows selection of which settings to use

3. Airworthiness Limitations
There are no additional Airworthiness Limitations as defined in 14 CFR § 23, Appendix G.
G23.4 that result from this modification. The Airworthiness Limitations section is FAA
approved and specifies maintenance required under §§43.16 and 91.403 of the F ederal
Aviation Regulations unless an alternative program has been FAA approved.

Cumberland Avionics, LLC
Repair Station X204R306X

Manual #20143767
Page 8

N16422

'

\__

I

\__

N16422

Cumberland Avionics, LLC
210 Tune Airport Dr
Nashville, TN 37209
Repair Station X24R306X

AV14-3767S

Supplement No.

FAA APPROVED AIRPLANE
FLIGHT MANUAL SUPPLEMENT
FOR
Installation of a Mid-Continent MD302 Standby Altitude Module

r

--··- -·-·--·----- ·-· ....

I
I

Make

Piper

Model

PA28R-200

Serial Number
Registration Number

28R-7335145
N16422

This supplement must be attached to the Pilot's Operating Handbook or FAA Approved Airplane Flight
Manual
The information contained herein supplements or supersedes the basic manual only in those areas
listed.
For limitations, procedures, and performance information not contained in this supplement, consult the
basic Airplane Flight Manual.
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SECTION 1- GENERAL

The purpose of this flight manual supplement is to provide information and limitations to the flight crew
when operating an aircraft equipped with the Mid-Continent Instruments and Avionics MD302 Standby
Attitude Module (SAM) installed in accordance with installation manual 9017782, Rev F or later.
The Mid-Continent Instruments and Avionics model MD302 series Standby Attitude Module, SAM, is a
self contained instrument that provides aircraft attitude, altitude, airspeed, and slip indication.
The MD302 does not have pitch or roll limits and therefore, when used as a third attitude indicator, may
replace a required turn rate indicator. The MD302 does not provide turn rate indication.
The MD302 has only one control knob, and all pilot inputs or menu selections are through twist or push
functionality. For more information consult the Mid-Continent Instruments and Avionics "Meet SAM
MD302 Standby Attitude Module Pilot's Guide".
SECTION II- LIMITATIONS

The Mid-Continent Instruments and Avionics "Meet SAM MD302 Standby Attitude Module Pilot's Guide"
Rev B, dated April 24, 2013, Manual Number 9017846, or later appropriate revision, must be available to
the pilot whenever the system is in use.
Selection of the menu section of the MD302 is limited to ground or visual meteorological conditions.
NOTE
It may require more than one action to return to the basic Flight Mode display. If no action is
accomplished within approximately 10 seconds, the menu will revert to the basic Flight Mode
display automatically, except when in INFO sub-menu.

To exit the INFO sub-menu, select EXIT INFO then EXIT MENU.
To exit REVIEW CONFIG or BATTERY INFO, push the control knob to return to the INFO sub-menu,
select EXIT INFO then EXIT MENU.
The display has an operational lower temperature limit of -30 ° C. Visibility of the display may be reduced
between -20 °C and -30 ° C.
SECTION Ill- EMERGENCY PROCEDURES

In the event of a power failure or failure of the primary flight instruments:
1.

Use the MD302 for attitude, airspeed, altitude, and or slip reference.

2.

Declare an emergency (if appropriate)

3.

Depart IMC as soon as possible (if appropriate)

4.

Land as soon as practicable
NOTE

No pilot action is required in the event of aircraft power failure, the MD302 will automatically be
powered by its internal battery for a minimum of 60 minutes after loss of power from external
sources.
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I Battery Icon I
- 10---10
..Al..... 20---20

1•1
Figure 1. Display during Emergency Operation on Internal Battery
When the MD302 is operating on internal battery, a green battery icon displayed in the top right of the
attitude display. See left depiction in Figure 1.
When operating on internal battery power and the battery charge is low, the battery icon will change to
the low battery icon. This is identified by a black battery icon with a red X on it. This indicates that there
may be less than 10 minutes of backup power available. See right depiction in Figure 1.
SECTION IIIA-ABNORMAL PROCEDURES
If the functions of the aircraft primary instrument(s) or display(s) for attitude, airspeed, altitude, and/or slip
are questionable, the MD302 may be used as a reference for any or all of those functions. Failure
indications for the MD302 are shown in Figure 2 through Figure 4.
A red X displayed in the attitude display indicates the attitude function has failed (Figure 2).

Figure 2. MD302 Attitude Fail Indication
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A red X in place of the altitude information indicates that the altitude function has failed (Figure 3).

Figure 3. Altitude Fail Indication
A red X in place of airspeed indicates that the airspeed function has failed (Figure 4).
BARO
[29. 9 2]

l!>OC-:

���
��FEEi

• •

IZO C-:

Figure 4. Airspeed Fail Indication
SECTION IV - NORMAL PROCEDURES
The MD302 may be mounted with either a vertical or horizontal orientation. The display depictions
apply to either orientation.
A. PRE-FLIGHT CHECKS
NOTE
When power is applied to the MD302 it will boot up in the Pre-flight Mode. During Pre-flight Mode,
the start up screen shown in Figure 5 will be
Displayed while the unit conducts an initial power-up built-in test (PBIT) of the system to
validate operational readiness. This includes, among others, an internal battery capacity
measurement, an internal check-sum to verify software and memory, and a check that the
internal settings and identification of the unit match the Configuration Module installed in the
aircraft cable harness. The start up screen will display for approximately 5 seconds and will
transition to Flight Mode when complete.
NOTE
The software version may not match the illustration. The run time will display the actual run time
(since new) of the unit.
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Figure 5. MD302 Start-up Screen
If the battery test which is conducted during unit start-up fails 80% capacity, the display in Figure 6 will be
shown. Failure of the battery capacity test may indicate less than 60 minutes of MD302 emergency
operation on the internal battery. IFR flight should not be conducted if the battery fails the start-up
capacity test. If the battery was discharged at the last use and not fully recharged, provide additional
time with power applied to recharge the battery until it passes the start-up battery capacity check. The
battery capacity check may also fail in extremely cold (less than -20°C temperatures) conditions. After
the cockpit has been heated and the unit warmed it may be retested by selecting the MD302 off then
back on.
I

--..,.

A "YES" acknowledgment by the pilot is an acceptance of the MD302 with its depleted internal battery
condition and will result in completion of the start-up process. A "NO" selection will result in a re-start of
the power-up built-in test and in repeated warning annunciations until the battery is charged to at least
80% of its capacity.

i :�::��ts:E-5�-Ll--i
I f AILS 80 :. CAPACIJY
I

I

I

"-C�tlCHl✓lfDGE>

m

NO

j
L.______ --------·

I

!

j

Figure 6. Battery Capacity Test Fail Indication
B. Normal Operation

After completing the preflight test and start up display, the unit automatically goes into Flight Mode.
Figure 7 shows the basic Flight Mode displays. For additional details refer The Mid-Continent
Instruments and Avionics "Meet SAM MD302 Standby Attitude Module Pilot's Guide".
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Figure 7. MD302 Basic Flight Mode D isplays
C. Before Takeoff (and as required during flight)

1. Set the local barometer by turning the MD302 knob.(The indication is under the BARO display).
NOTE
Brightness may be adjusted by pushing the knob and turning. The basic Flight Mode display will
resume approximately 10 seconds after the selection is complete.
CAUTION

If the brightness change is selected. the knob will revert to adjusting
the BARO setting in approximately 10 seconds after the last action.
D. Shutdown

When power is removed with the aircraft on the ground, the MD302 will automatically power off in 60
seconds.
SECTION V- PERFORMANCE

No change
SECTION VI- WEIGHT AND BALANCE/EQUIPMENT LIST

See Current Weight and Balance/ Equipment List.
SECTION VII- SYSTEMS DESCRIPTION AND CONFIGURATION

The MD302 is installed as a standby instrument to support primary pilot displays of attitude, airspeed,
altitude and slip. See the Mid-Continent Instruments and Avionics "Meet SAM MD302 Standby Attitude
Module Pilot's Guide" for expanded information.
SECTION VIII- HANDLING, SERVICING, AND MAINTENANCE
No change.
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