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Need Help?

If you are experiencing difficulties, we recommend that you:
Read all documentation provided with your Engine Pod.
Read all documentation that has been provided as part of an update.
Check our web site for latest revisions of the manual. This can be found in the
Downloads, Engine Pod section.
Also check for Application Notes that may apply. These are also available from the

website in the Downloads section.

After you are familiar with the documentation, please call us at (423) 496-3510 or email

support@bluemountainavionics.com

Our office hours are 8:30am to 5:30pm Eastern Standard Time, Monday to Friday. Many
times, you can get after hours help using email or by visiting our Discussion Group on our

web site at www.bluemountainavionics.com. Our fax number is (423) 496-2524.

Safety Considerations

The blue mountain avionics (BMA) Engine Pod has not been certified under the FAA
certification procedures for standard aircraft and is intended for homebuilders and aircraft

certified in the Experimental or Light Sport Category.
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Blue Mountain Engine Pod Hardware

Your Engine Pod is shipped with the following items. Please compare your packing list and

verify that you have received the items before proceeding.

Engine Pod
The Engine Pod is a self-contained, state-of-
the-art, solid-state device designed to ease
the installation and simplify engine
monitoring. The unit mounts on or near the
firewall of the aircraft for easy connection to
engine sensors and then connects to your
EFIS via a serial cable. Little or no sensor

calibration is needed.

Engine Pod Sensors

The Engine Pod can handle an array of
sensors for applications from standard
aircraft engines, automotive conversions,
turbine applications and even 9-cylinder
radial engines. Engine sensors for your
application are purchased separately from
BMA. Engine manifold pressure is included

as an on-board sensor.

Engine Pod Data Connection

The Engine Pod connects to your BMA EFIS
product by a 9-pin serial cable. This cable

should use shielded wire.
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About the Blue Mountain Engine Pod

The Engine Pod is a device that allows the builder’'s EFIS device to receive and display
important engine data gathered from an array of engine sensors. The BMA Engine Pod is

designed exclusively to interface with the serial input of BMA EFIS Generation 4 products.

The Engine Pod is designed for ease of installation and setup. When used with the
appropriate software and sensors supplied by BMA, connections are a snap. Each sensor
channel on the Engine Pod is clearly marked for sensor type and connections. Simply mount
the Pod, connect the required sensors and single serial cable and your BMA EFIS becomes
a top-of-the-line engine monitoring system. Whether you have a 4-cylinder Lycoming, an M-
14P radial or a 700-horsepower PT-6, the Engine Pod can monitor and display almost all of
your important engine data at a glance. In addition, the “Pod” design allows you to mount
the unit in a variety of locations. Because the BMA Engine Pod can be mounted “forward of
the firewall”, the bulk and weight of wiring can be reduced and one simple serial data cable
can be run to the BMA EFIS unit in the cockpit. This will reduce the number of wires that
need to run to the crew compartment and behind your instrument panel. For those
applications that require special attention, certain channels on the Engine Pod can be re-
configured.

BMA recommends that you install a backup battery system for your EFIS unit before
installing the Engine Pod. This will allow you to have your engine display page up on your
EFIS while your start your engine.

Without the backup battery system in place, an engine start will likely cause a reboot of your
EFIS as the system voltage drops during engine cranking. You can find information on the
backup battery circuit on the BMA website. Aircraft with 24-volt systems do not require the
backup battery.

NOTE:
AIRCRAFT WITH 12-VOLT SYSTEMS SHOULD HAVE THE BACKUP BATTERY INSTALL ED. MONITORING
THE ENGINE DURING START- UP IS CRITICAL TO THE LIFE OF YOUR AIRCRAFT 'S ENGINE.
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Operational Overview

The Engine Pod has provisions for monitoring engine and some airframe parameters for
both piston and turbine powered aircraft.
For piston or most automotive engines you can monitor:
OAT
RPM
MAP
Up to 9 channels of EGT(K type)
Up to 9 channels of CHT
2 channels of ITT
Oil temperature
Oil pressure
Fuel pressure
2 channels of fuel flow
Volts
Amps
Fuel quantity for 3 tanks (resistive or capacitive senders)
Hydraulic pressure (Main and Emergency)

Nitrogen Tank pressure (landing gear emergency blow-down)

Modes of Operation

The Engine Pod software allows 6 modes of operation, EGT mode, CHT mode, EGT
mode with Trend analysis and CHT mode with Trend analysis. There is also an Absolute
mode (ABS) and Normal mode for both EGT and CHT choices.

We’ll show you examples later in the manual.
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Display Choices

Depending on your application, you can choose from three (3) “skins” or display choices:
Recip or four- and six- cylinder engines
Rotax for the popular Rotax engine
Radial engines up to 9 cylinders

Turbine

The Recip skin is for use with most automotive conversions and aircraft engines. The
Radial skin is used for engines with seven (7) to nine (9) cylinders, and the Turbine skin is

for those of you who like to burn kerosene.

The Engine Pod follows standard conventions for warning or cautionary ranges and
dangerous or redline ranges, using green, yellow and red respectively. If any sensor
goes into the “caution” range, the displayed number changes to yellow. If the sensor
reads “critical” or “redline”, the number changes to red and flashes. These cautionary and
critical ranges are user-defined and established during setup.

Recip and Rotax

This is what a typical six (6)-cylinder layout looks like when in EGT Mode:
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Rotax

The Rotax engine has become so popular that we added a skin especially for our
Rotax 912 drivers. Just ask for the Rotax sensor package and choose ROTAX in

Setup and your engine skin will look like this:

Radial

By converting a few channels, the Engine Pod can display up to nine (9) channels of

CHT or EGT information. The display looks like this when in EGT mode:
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Turbine

Your turbine display will look like this:

For turbine-equipped aircraft you can monitor:
N1
Fuel flow
EGT
ITT
Oil pressure
Oil temperature
Fuel pressure
Volts
Amps
Fuel quantity for 3 tanks (resistive or capacitive)

Hydraulic pressure (Main and Emergency)
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Installation Overview

Installing the Engine Pod is simple and easy.
Just follow these steps:
Read all documentation provided before starting.
Mount the Engine Pod in a safe location.
Connect Ship’s power.
Connect the data connection to the EFIS unit.
Connect the engine sensors.
Upload the proper software to the EFIS unit (if needed).

Configure the necessary gauge parameters.

The procedure in the next few pages shows you how to install and connect the Engine Pod

in your plane. Don't skip this section! You'll learn how your system operates.

Most equipment problems arise from a lack of understanding of either the equipment or the

installation techniques. This manual is here to help you.

Please read the entire manual and refer to it often during your installation.

Before installing the equipment in the aircraft, hook up everything on the bench and confirm
it is all working correctly. If you are uncomfortable with electronics, use a qualified avionics
shop or a BMA-approved installer to make the electrical connections. If the system does not
work on the bench, call BMA immediately so that we can resolve the problem.

We suggest that you read the booklet “Aircraft Wiring for Smart People” by Greg Richter,
available free through the BMA website at

http://www.bluemountainavionics.com/download.php. This booklet offers helpful suggestions

and techniques for the successful wiring of your aircraft.
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The Engine Pod

The Engine Pod is a simple device designed to interface an array of sensors to your EFIS

Unit. Let’s look at the sections of the Engine Pod.

Engine Pod
The Engine Pod contains all of the
connections needed to interface the engine
sensor array to the EFIS unit.
A simple serial connection is all that is
needed to connect the Engine Pod to your
EFIS unit.

RPM

The Engine Pod reads RPM by using a
frequency channel and displays it as both a
conventional analog gauge and a digital
output. The Pod can measure the frequency
at the magneto, electronic ignition unit or
propeller. Once the Pod knows how many
pulses there are per revolution, the EFIS will
calculate and display the proper RPM. This
channel can also be used as N2 or prop

RPM in a turboprop application.
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Manifold Pressure

Manifold Pressure or Manifold Absolute
Pressure (MAP) is displayed next to RPM in
the top row of the display. MAP is also
displayed as an analog and digital gauge.
Manifold pressure is important because it is
an overall indicator of the performance of the engine. MAP helps the pilot choose
which power settings to use in flight. The Pod uses an integral sensor to detect

manifold pressure.

Exhaust Gas Temperature

The BMA Engine Pod can display up to nine

(9) channels of EGT bar graph form. This

section is in the lower portion of the display.

With the EGT display chosen, gas

temperatures will be displayed as a graphical

green bar with the temperature displayed
digitally at the bottom of each cylinder. The hottest CHT temperature is displayed at
the top of the bar for that cylinder. When combined with the ITT channels, the Engine
Pod can display up to 9 EGTs. BMA EGTs use a type K thermocouple.
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Cylinder Head Temperature

The Engine Pod can also support up to nine
(9) channels of cylinder head temperature.
This is displayed as a green bar for each
cylinder when in the CHT mode. Cylinder
head temperatures are displayed at the
bottom of each cylinder and the hottest EGT
is displayed above its associated cylinder. When combined with the resistive fuel
channels, the Engine Pod can display 9 cylinder head temperatures. BMA uses
stainless resisitive CHT probes like those used in Lycomings and Continentals.

Russian radial engines require a special fitting to allow the probe to work.

Turbine Inlet Temperature ITT

The Engine Pod can monitor two (2)
channels for turbine inlet temperature.

These channels use a K type thermocouple
and can be used in turbine applications or
turbocharged piston applications. ITT is
displayed graphically as a magenta vertical
bar in the lower right with the digital
temperature displayed directly below the bar.
These channels can be combined with seven
(7) EGT channels to accommodate a nine

(9) cylinder radial.
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Oil Temperature

Your Engine Pod can monitor engine oil
temperatures using a resistive temperature
probe, or thermistor. Oil temperature is
displayed either across the middle of the
display (piston engine applications) or in the
lower left of the display for turbine

applications.

Oil Pressure

The Engine Pod can monitor engine oll
pressure using a voltage style probe. Oil
pressure is displayed either across the
middle of the display (piston engine
applications) or in the lower left of the display

for turbine applications.

Volts and Amps

The Engine Pod also monitors Volts and
Amps. A digital readout is presented across
the middle portion of the display (piston
engine applications) and in the lower left
portion of the display for turbine applications. Contact BMA for the current sensor; no

sensor is required to read volts.
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Hydraulic Pressure

The Engine Pod has two displays for
Hydraulic Pressure, Main and Emergency.
These pressures are displayed digitally

across the center of the display.

Fuel Pressure

The Engine Pod reads fuel pressure on a
voltage channel, and in piston applications,
is displayed on the center right side just
below the fuel quantity indicators.

For turbine applications, fuel pressure is
displayed underneath the digital readout for
fuel flow. Fuel pressure uses a standard

BMA pressure sensor.
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Fuel Flow

Fuel Quantity

The Engine Pod has two channels for fuel
flow. This accommodates closed loop fuel
systems with a return line. BMA uses
Floscan© models of flow transducers. For
piston engines, total fuel flow will be
displayed as a digital number grouped on the
center right-hand side of the display with
“Fuel Pressure” and “Time Remaining”. In
turbine applications, fuel flow is represented
by an analog and digital gauge at the center

top of the display.

The Engine Pod has provisions for resistive
or capacitive fuel quantity sensors. Fuel
quantity is represented as a vertical
graphical bar for Left, Mid and Right fuel
tanks. Fuel critical redlines are user-defined.
Remaining fuel quantities for each tank are
displayed beneath the bar graph. Fuel
quantities are displayed in the upper right
corner for piston applications and lower right

corner for turbine applications.
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Outside Air Temperature (OAT)

The Engine Pod can display the outside air
temperature in Fahrenheit. The channel can

also be used to read other temperatures,

such as carburetor temperature.
Your BMA EFIS unit also has an OAT sensor that it uses for calculation of TAS or
true airspeed. OAT will display just between the analog manifold pressure gauge and

the fuel quantity graph.

Onboard-Fuel based time remaining

The Engine Pod displays a Fuel
Remaining Onboard counter on the right
side of the display grouped with Fuel
Flow and Fuel Pressure. This “Onboard’
clock calculates time remaining based on

fuel on board and current fuel burn.

EGT and CHT Bars/Trend Mode

The Engine Pod has several modes that it
can be operated in. For instance, you

can monitor EGT or CHT information by
either typical bar graph representation or by
trend graphing over a 120 sec

period. In “EGT/Bars” mode the unit will
display all of the EGT channels in

vertical bar mode with the corresponding

EGT temperature beneath the graph.
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Normalize

The Normalization function allows closer
inspection of trends for either CHT or EGT
temperature. This allows the pilot to better
set mixtures and achieve either best
economy or best power. The “Norm” button presents a +/- 100-degree spread
around the average temperature (EGT or CHT) in a bar graph form. This allows
better temperature resolution so that the operator can use his/her preferred technique

to set mixtures to LOP (lean of peak) or ROP (rich of peak).
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Engine Pod Installation

Most equipment problems arise from a lack of understanding of either the equipment or the

installation techniques. This manual is here to help you. Please read the entire manual and

refer to it often during your installation. We went to all this trouble to write it ...

Step One - Mounting the Engine Pod

Installing the Engine Pod is simple -- find a place for it and connect the cables. Although
the system is fairly rugged, a little care in mounting will give noticeably better
performance. While the Engine Pod may be mounted anywhere that you see fit, BMA
recommends that the Engine Pod be mounted somewhere on or near the engine
bulkhead or firewall to keep cable lengths short, and provide for ease of service.
Remember, the more wires that go to a device, the more often YOU will go to that device

to check on things. Take a moment and plan for service access. You can thank us later.

The housing and electronics are both designed to live in the engine compartment. You'll
need to make provision for passing a data cable and power wiring through the firewall to
connect the Pod to your EFIS. You will also be running leads from remote fuel level

sensors in wings tanks (probably) so plan for these too.
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Step Two - Making your Connections

Connecting to the Engine Pod is simple; just match the colors of your sensor wires to the
color labels on the Pod. Using the sensors supplied by BMA usually makes it that easy,

but always check to see that the good folks at Honeywell or MSI didn’t change colors on

us. Measure twice, cut once, and all that.

Power and Data Connection

The Engine Pod needs to be supplied with Ship’s power. If you are using the BMA
Power Board, you can connect to the board on one of the Master circuits, so the Pod
comes up with the Master. The Pod runs on 10-32 volts and draws less than 1
ampere. Engine data will come from the Pod’s DB-9 connector and connect to either
the serial port of your BMA EFIS.

Engine Pod Pin Connectto ...

2 EFIS RX
5 Ship’s Ground
9 Ship’s Power

NOTE: PLEASE MAKE SURE YOU GROUND THE POD AND THE EFIS TO THE SAME PLACE! GROUND LOOPS ARE BAD,
AND WILL CAUSE YOU PROBLEMS . THE SAME PLACE MEANS THE SAME BUSS WITHIN AN INCH OF EACH OTHER. PLEASE
DON'T USE THE AIRFRAME AS GROUND. IT NEVER WORKS.
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Engine Sensor Connections

EGT and ITT

The EGT and ITT sensors supplied by BMA are type K thermocouples and polarity is
important when connecting these sensors. Simply connect as follows:
Sensor Brown/Yellow wire to the Yellow terminal

Sensor Brown/Red wire to the Red terminal

NOTE:

SPECIAL ATTENTION SHOULD BE PAID TO NINE (9)-CYLINDER RADIAL APPLICATIONS . WHEN USING THE FULL
COMPLEMENT OF EGTS, THE POD NEEDS TO USE THE ITT CHANNELS FOR CYLINDERS 8 AND 9 EGTS. WHEN SETTING
UP THE YELLOW AND RED CAUTIONARY/CRITICAL RANGE MARKINGS , YOU WILL NEED TO USE THE ITT CHANNELS FOR
RADIAL ENGINE CYLINDERS 8 AND 9 EGTSs.
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CHTs

The CHT sensors supplied from BMA are resistive in type and connect to the Pod
terminals with a Red and White wire. Polarity is not important for this connection.
Match the wire as follows and as in the photo above:

Sensor Red wire to the Black terminal

Sensor White wire to the White terminal

NOTE: SPECIAL ATTENTION SHOULD BE PAID TO NINE (9)-CYLINDER RADIAL APPLICATIONS . WHEN USING THE FULL
COMPLIMENT OF CHTS, THE POD MUST USE THE FUEL QUANTITY RESISTIVE CHANNELS TO SUPPLY THE EXTRA
CHANNELS NEEDED FOR THE 9 CHTS. THIS LIMITS YOUR CHOICE TO VOLTAGE/CAPACITIVE TYPE FUEL QUANTITY
SENDERS. WHEN SETTING UP THE YELLOW AND RED CAUTIONARY/CRITICAL RANGE MARKINGS , YOU WILL NEED TO USE
THE FUEL LVL 1R, 2R, AND 3R FOR RADIAL ENGINE CYLINDERS 7,8, AND 9 CHTS.
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Active Sensors

Many other sensors, called active sensors, commonly use three wires.
Red or Yellow wires supply voltage to excite the sensors
Black wires for Ground

White or Clear wires are the output signal from the sensor

This is the common convention for wiring these types of sensors, but if you use your
existing sensors you may have something different. Always check with the
manufacturer and BMA before making your connections, or you could damage your
Engine Pod.
The senders used for fuel flow are active sensors and should be connected as
follows.

Sensor Red wire to the Yellow terminal

Sensor Black wire to the Black terminal

Sensor White wire to the White terminal
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Temperature Sensors

Temperature sensors supplied by BMA are resistive sensors. Oil temperature
sensors are two-wire sensors with both wires usually black. Some sensors may have
a black and a white wire or may be wired by the installer. Because these sensors are
resistive, it is not necessary to observe polarity with them. Connect:

Sensor Black wire to Black terminal

Sensor Black or White wire to White terminal
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Pressure Sensors

Pressure sensors supplied by BMA are made of high quality stainless steel. This

sensor can be used for oil, fuel or hydraulic pressure.
This is an active 3-wire sensor that requires:
Sensor Red wire to the Yellow terminal
Sensor Black wire to the Black terminal

Sensor White or Clear wire to the White terminal
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Current Sensor

The Engine Pod uses BMA’s Current sensor to read current, measured in AMPs. This
is a three-wire sensor needing power, ground and signal output. Amperage may be
measured using a toroidal (doughnut type) current sensor. The range of the BMA

sensors is +/- 100 amps. The sensor is sized for a #2 (or smaller) wire.

Match the BMA current sensor flying leads to the Pod:
Sensor Yellow wire to Yellow terminal
Sensor White wire to White terminal

Sensor Black wire to Black terminal

NOTE: YOU CAN CONNECT THE SENSOR TO READ CURRENT IN EITHER DIRECTION SINCE WE CONVENIENTLY ALLOW YOU
TO FLIP THE POLARITY ON THE EFIS SETUP SCREEN. IT'S EASIER THAN PULLING IT OUT AND REWIRING IF YOU
ACCIDENTALLY GOT IT IN BACKWARD .
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Manifold pressure

The Pod connects to your engine to read manifold pressure. This connection is
usually found somewhere on the engine’s intake manifold. The connection to the
Engine Pod uses high-quality oxygen-rated quick connectors. If you need
replacement inserts or different sizes, please call BMA, we’ve got a bunch. Please
check with your engine’s manufacturer for the proper connection of your manifold
pressure line.

RPM Sensors

RPM can be read using a Hall-effect type sensor. These sensors can pick up the
tachometer signal in various ways:

Direct drive from the mechanical tachometer drive

Screw into the dust plug location on various magnetos

Read a pulse train from a Lightspeed or other electronic ignition

TIP: A STROBE TYPE PROPELLER TACHOMETER SHOULD BE USED TO VERIFY CORRECT CALIBRATION . CARDINAL
ELECTRONICS SELLS A GREAT PROPELLER TACHOMETER . SEE THEM ON THE WEB AT HTTP://WWW.PROPTACH.COM
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The RPM sensors supplied by BMA are active sensors and thus require three
wires. Connect the sensor as follows:

Sensor Red wire to the Yellow terminal

Sensor Black wire to the Black terminal

Sensor Green wire to the White terminal
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Electronic Ignition Systems

There are also a number of electronic ignition systems available for aircraft. These

systems will generally output two or more pulses per revolution.

For Lightspeed Engineering Plasma Il and Ill systems, you can connect the
tachometer output directly to the Engine Pod with two wires. Lightspeed Engineering
wants you to use two-conductor shielded wiring for your tachometer connection and
it's a good idea. The Plasma Il and Plasma Ill systems both output 2 pulses per
revolution for 4-cylinder engines and 3 pulses per revolution for 6-cylinder engines.
Connections for the Plasma Il and Ill are shown below and a diagram is included in

Appendix C.

LSE output pin 6 (Signal) to Pod White terminal
LSE output pin 13 (Ground) to Pod Black terminal

Electronic ignition systems from Electroair are also compatible with the Engine Pod.
The Electroair systems output 2 pulses per revolution for 4-cylinder engines and 3
pulses per revolution for 6-cylinder engines. Connections will be made from the

controller to the Engine Pod as follows:

Generation 1 and 2 units: Controller spade connection marked “Tach” to
Pod White terminal
Generation 3 units: Controller flying lead from J1 pin 18 to Pod White

terminal

For ElectroAir technical support, call or contact:
Technical Support (248) 666-3002, or

ElectroAir, Inc. http://www.electroair.net/
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EFIS OAT

Your EFIS unit uses an OAT sensor to calculate True Airspeed (TAS) and has
provisions for wiring this sensor to one of its primary connectors. (Please see your

appropriate EFIS Installation Guide.

Engine Pod Air Temperature Probe

The Engine pod also has the ability to read ambient air temperature using the same
type of probe as the EFIS OAT probe and is great for cowling temp, cabin temp or

watch the exit air from your oil cooler.

This air temperature sensor is the little TO-92 transistor-looking device that comes

with the three wires attached

Connect the probe to the Engine Pod by attaching as follows:
Sensor Black wire to the Black terminal
Sensor White wire to the White terminal

Sensor Yellow wire to the Yellow terminal
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Step Three — Verifying Proper Software

The Engine Pod was designed to work with ALL Generation 4 EFIS products and is
retrofittable to earlier BMA EFISes

Generation 4 EFIS products are manufactured with the proper software already installed
to allow the Engine Pod to function with these units. Earlier EFIS products must have their
software updated to allow the Engine Pod to function. Software versions prior to and
including 2.64 will not work with the Engine Pod. BMA recommends that you always use
the latest version of software available for your EFIS unit. Please see the BMA website
for help or for the latest version of available software:

http://www.bluemountainavionics.com/

Step Four — Configure your Engine Pod Software

The Engine Pod requires very little setup. In fact most sensors are already calibrated for

you! You will need to:

Calibrate the Pod to read your fuel quantities since every airplane is different

Tell the Engine Pod which model of fuel flow transducer(s) you are using, and if
you are using multiple senders

Tell the Pod how many pulses you expect your RPM sensor to read

Define the cautionary and critical ranges for each of the sensors much as you set

up the “V-speeds” for your EFIS.
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Engine Pod Setup

Your Engine Pod setup screens look like this:
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Engine Selection

You can choose the proper “skin” for your application under “Engine” type. Skin

choices are 4-cylinder, 6-cylinder, Radial (up to 9 cylinders) and Turbine.

Pulses/Rev

Selections here tell the Pod how many pulses per revolution the Pod expects to see.
Typical outputs are 1,2 or 3 pulses per revolution. A typical 4-cylinder Lycoming
application would normally output 2 pulses per revolution and a 6-cylinder would
output 3 pulses per revolution from the sensor at the magneto. Other applications
may supply 6 pulses per revolution. Set the window to the expected number of pulses

and RPM should read correctly.

Fuel Level

You can tell the Pod which type of fuel level sensors you have, resistive or voltage.
Nine (9)-cylinder Radial users must be aware that if they use the full complement of
CHTs that they will be limited to using only the Voltage/Capacitive type fuel quantity
senders. The list below shows typical fuel quantity sensors.

Fuel Probe Type Adapter Comments

Vans Capacitance Capacitance | Blue Mountain | Call 423-496-3510
to order. Usually
two are needed.
These adapters
output 0-5Volts.

Westach Voltage None Required | Outputs Voltage
connects directly.
Outputs 0-5 Volts.
Princeton Electronics (616) 243-8800

NOTE: VAN’S SUPPLIES RESISTIVE FUEL LEVEL (FLOAT) SENSORS THAT HAVE THE CASE GROUNDED TO THE AIRFRAM E.
THIS DOES NOT WORK WELL WITH THE POD. YOU NEED TO MAKE SURE THE GASKET KEEPS THE SENSOR FR OM
TOUCHING THE TANK, AND USE SHOULDERED WASHERS UNDER THE MOUNTING SCREWS. CHECK WITH AN OHMMETER
TO MAKE SURE THE SENSOR IS ELECTRICALLY ISOLATED FR OM GROUND. THEY NEVER QUITE READ RIGHT IF YOU
DON'T!
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Fuel Flow Sensors

You can tell the Engine Pod Setup the type of fuel flow transducer you have and the

Pod automatically calculates the K factor and maximum fuel flow for that model

sensor. If you have a sensor other than one supplied by BMA (or if you have

plumbing issues that require sensor adjustment) you can choose a sensor type of

Custom and enter the K Factor yourself. Some guys just have to get that last 1% ...

You can choose from these sensors:

Model Fuel Flow Rates Engine Sizes
Floscan 201 B 28gph 360s and smaller
Floscan 231 40gph 550s and 540s
El FT-180 200 gph most turbines
Flow Tech FT8-8A L-39s Al-25 TL
Custom User defined User defined

The Engine Pod Setup will look for the following fuel flow information. Choose the fuel

flow set up that best suits your application.

Carbureted engines typically use only
one fuel flow sender, and you can tell the
Pod that you have one sensor by

selecting “A” from the next window.

If you have a closed loop fuel injection
system with a return fuel line, you'll be
required to have two sensors of the same
type. Tell the Pod to use

“A-B”, fuel in minus fuel out, to get the actual

flow for your installation.
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In the event that you should have fuel flow
from two different sources or two engines
and need to totalize them, you can set to
“A+B”.

The Engine Pod will even look to a second
channel to display fuel flow from that
channel. This can be helpful when

troubleshooting your fuel flow system.

Oil Pressure

Oil Pressure sensors are typically 100 PSI, but some of our builders need higher
pressure, typically the Radial drivers. You can choose 100 or 250 PSI here,

depending on which sensor you need for your airplane.

Setting up Individual Sensors

There are LOTS of sensors to choose from on the ‘Pod, and not all of them are
required for your airplane. N2 Pressure, for example, is for aircraft equipped with
Nitrogen tanks for gear blow-down and canopy seals. Few RVs have that as
standard, so this section shows how to turn on the things you want, and off the things

you don't.
Here’s where you can define Min and MaxX values, Yellow cautionary arcs and both

Low and High Redline values. Arcs start from the ranges’ lower value and end at the

higher value.
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Let’s take a look at the screen again:

The Enable checkbox turn this gauge on and shows it on the screen when you bring

up the Engine page. Use the Enter key to turn this on and off.

Min is where the gauge starts. You can start an Voltmeter at zero, but 10 volts is
more realistic. Less than 10, and the screen would be dark anyway, so no need is
using up space on screen for something that won’t happen. The idea here is to have

the needle in the middle when things are operating normally.

Max is much the same. This is the top of the gauge, and the highest value you ever
expect to see. 16 is reasonable for volts in a 12 volt airplane, and 1800 is good for
EGT most places. Try to keep both Min and Max nice round numbers to make things
look good.

A Yellow Arc can be placed anywhere to remind you that this is a place to not be for

long periods, like Oil Temp being too cold for takeoff.

Redlines come in two flavors, high and low. If you think about it, Fuel Pressure os

bad when it's low and EGT is bad when it's high. You can set either or both here.
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The first Redline box runs from Min to this number and is good for things like Fuel
Pressure or Volts. The second Redline box is from that number to Max and is good
for things like CHT, EGT and Coolant Pressure. Volts is a good example of when to
use both boxes — set the lower Redline to 11.5 and the upper Redline to 14.5 to alert
you to both low and high voltage.

Another example could be: RPM could have MIN value of 500 rpm, a MAX value of
3000 rpm, a cautionary yellow arc for prop vibration from 2100 to 2300 rpm and a
High red-line of 2700 rpm.

NOTE FOR RADIAL ENGINES usING THE RADIAL SKIN:

SPECIAL ATTENTION SHOULD BE PAID TO NINE (9)-CYLINDER RADIAL APPLICATIONS . WHEN USING THE FULL
COMPLIMENT OF CHTS, THE POD MUST USE THE FUEL QUANTITY RESISTIVE CHANNELS TO SUPPLY THE EXTRA
CHANNELS NEEDED FOR THE 9 CHTS. THIS LIMITS YOUR CHOICE TO VOLTAGE/CAPACITIVE TYPE FUEL QUANTITY
SENDERS. WHEN SETTING UP THE YELLOW AND RED CAUTIONARY/CRITICAL RANGE MARKINGS YOU WILL NEED TO USE
THE FUEL LVL 1R, 2R, AND 3R FOR RADIAL ENGINE CYLINDERS 7, 8, AND 9 CHTS.

Fuel Tank Calibration

You can calibrate the quantities for your fuel tanks by selecting which tank to
calibrate: Left, Middle, or Right. This will require a measured fill of each of your tanks
to assure accurate readings. BMA uses an analog-to-digital (A/D) converter to get
usable values for the calibration table, and we show you what the AD reads and what
the current calibrated fuel level is at the top of the screen. Let's take a look at the

screen again:

Page 39 of 45



You can select which Tank you want the left, and the current AD and calibrated fuel
level shows at the right. Below is the table of values you’re building to calibrate your

tanks.

The procedure is to add a measured quantity of fuel to the empty tank you are
calibrating, let’s say 5 gallons. Once the fuel has stabilized in the tank read the AD
value and record this value below in the first box to the right of AD and enter 5 into
the Gallons window just below. Now, add 5 more gallons. Again, let the fuel stabilize
in the tank and record the new value from the “AD” window into the next AD box in
the table entering 10 into the next Gallons window. Repeat this until your tank is full
and you've got an accurate map of AD values to actual, measured gallons. This
varies widely from airplane to airplane, so each tank has to be done individually.

Ammeter

Current flow in Amperes is measured using the BMA current sensor and one of the
more common OOPS experiences is to put the thing on backward. This Ammeter
screen shows what the current sensor is reading at the moment, and the Invert
checkbox lets you flip the sign, if need be, from positive to negative. Amps on the
EFIS reads to the nearest 1 Ampere, but is shown here in tenths for convenience.
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Review

At this point you should be able to:
Understand the functions of the Engine Pod
Choose a mounting place for the Pod
Connect power to the Engine Pod
Connect the serial cable from the pod to your EFIS
Connect engine and airframe sensors to the Pod
Verify that you have the proper software to run the Engine Pod

Perform the sensor setup
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Appendix A

Engine Pod Dimensions
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Appendix B

Engine Pod Sensor Map

Pod Channel

Channel Name

Sensor Type

Sensor Range

1 OAT Analog voltage -50 to 150 deg F
2 RPM Frequency
3 thru 11 EGT and TIT Type K T/C
12 thru 17 CHT Resistive 0-250k Ohms
18 Oil Temp Resistive 0-5k Ohms
19 Fuel Level 1 R Resistive 0-5k Ohms
20 Fuel Level 2 R Resistive 0-5k Ohms
21 Fuel Level 3 R Resistive 0-5k Ohms
22 Amps Voltage +/- 100 amps
23 Fuel Flow 1 Frequency
24 Fuel Flow 2 Frequency
25 Fuel Pressure Voltage +/-10.2 vDC
26 Hydraulic Main Voltage +/-10.2 vDC
27 Hydraulic Emerg. Voltage +/-10.2 vDC
28 N2/Misc Pressure Voltage +/-10.2 vDC
29 Oil Pressure Voltage +/-10.2 vDC
30 Fuel Level 1 C | Voltage/Capacitive +/-10.2 vDC
31 Fuel Level 2 C | Voltage/Capacitive +/-10.2 vDC
32 Fuel Level 3 C | Voltage/Capacitive +/-10.2 vDC
33* Buss Voltage Voltage 0to 36 vDC

*Note: No connection needed, voltage is read from P

od input power.
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Appendix C

Lightspeed Engineering Plasma Il / Plasma Ill Conne  ctions

Lightspeed connections to Engine Pod in gray area:
Signal Pin 6 to Pod White terminal
Shield ground Pin 13 to Pod Black terminal.

http://www.lightspeedengineering.com/
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Notes:
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