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Experimental i Amateur Built Aircraft Only

The Electronic Ignition Commander is not certified for aviation use and is not certified
and/or approved for installation and/or use on any aircraft. It is designed and
manufactured for use in aircraft certified in the "Experimental, Amateur Built" category
only.

Use of this product entails certain risks; misuse can result in destruction of property,
injury, including death, to you, and/or others. As the operator of this device, it is up to
you to understand the dynamics of flight, engine operation, and the effect that changing
ignition parameters on an internal combustion engine may have on the safe outcome of
flight.

Warranty

Your Electronic Ignition Commander is warranted against manufactures defect for a
period of one (1) year from the date of purchase.

Prior to returning any unit for service, contact EICommander for return authorization.

Electronic Ignition Commander will repair or replace defective products within the

warranty period that,inEl ect roni ¢ | g n i dole @mionChava noabeehe r 6 s
subjected to abuse or any attempted field repairs. This warranty is limited to the

purchase price of Electronic Ignition Commander hardware only and does not cover the
engine or engine components that may be affected by defects or failure of the
ElCommander, loss of use of the aircraft, and/or any other inconveniences or loss as a
result of the failure of the EICommander system.

CAUTION

Caution

The aircraft operator has the SOLE responsibility of determining how to appropriately
and safely control engine operation. Nothing stated by Electronic Ignition Commander,
its employees, owners, agents or affiliates should be construed as overriding or
invalidating t he eimgructoes (imlading éngire tining,eRPN s
operation, warnings and limits, etc.).

Copyright © WB Repucci, LLC, All rights reserved.
8824 Glenside Street
Huntersville, NC 28078
Phone (704) 607-4572
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Overview

The Electronic Ignition Commander (EICommander) is designed to monitor and manage
E-MAG Ignition® E and P 113 and 114 model electronic ignitions (EPI). Any other use
is not authorized or recommended.

The EICommander is designed to provide a pilot with information as to the status of any
combination of EPI system(s) installed in their experimental aircraft. The EICommander
unit is capable of providing limited management of the E and P 113 and 114 model
electronic ignitions. The EICommander is designed to work with the standard features
and functions of the EPI(s) and will not allow a user to exceed any operational limits of
the EPI(s).

Data displayed by the Electronic Ignition Commander originates within the EPI and the
ElCommander unit functions simply as a user interface to the EPI(S).

In addition to being a user interface to installed and configured EPI(s), the
ElCommander has the ability to compare the timing mark of two EPIs and set an alarm
condition when it identifies a possible timing divergence.

When connected to either 114 E or P model ignitions, the EICommander can display the
relative Ahealtho of the EPI ignition.
ignitions measure the duration of the spark delivered to the cylinder. Too long of a
spark duration and there is an open lead or broken wire. Too short of a spark duration
and there a short or fowled spark plug.

The EICommander can manage one or two EPIs. Regardless of how many EPIs are
installed and connected to the EICommander, the EICommander must be configured to
communicate with two EPIs or one on either the left or right channels.

For some operations, it may be desirable to change the configuration to communicate
with only one EPI vs. both. Changes may be performed at any time. Typically, once
the configuration is set, it does not need to be changed unless an EPI is added or
removed.
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Quick Start

Prior to use, the EICommander must be connected and configured to operate in the
aircraft in which it is installed. See the following sections at the back of this manual for
installation and setup instructions:

Page

Wiring 24
Communication Configuration 27
Tachometer Configuration 28
Hobbs Meter Configuration 29
Pulses per Revolution (PPR) 29
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Operation

Concept of operation
Two EPIs and the EICommander are essentially three independent systems that
are capable of communicating and exchanging data. While a single EPI can be
used, several features of the EICommander are not available when using one
EPI. The Timing Divergence Warning capability requires two EPIs and the
ElCommander must be configured for dual EPIs for this warning routine to
function, thus this warning capability is only available when two EPIs are installed
and configured.

The number one priority of the E and P model ignitions is to fire the sparkplugs at
the correct time, every time. Thus, there will be occasions when the
ElCommander will try to either retrieve or send data to the EPI(s) and the EPI(s)
will not respond. The EICommander has been optimized to work around this
asynchronous communications issue but the importance of firing the sparkplugs
is paramount, thus there may be occasions when a given command must be
repeated.

Timing Mark Synchronization Verification
When the EICommander is installed on an engine with any combination of E or P
model electronic ignitions from E-MAG Ignitions the EIComander will
automatically listen when each EPI firesand will displaya A Ti mi ng Di ver ge
Alarmo(TDA) while operating above 900 RPM and on either the Tachometer or
Hobbs mode screens, if the TDA is active.

Should the timing between two EPIs become more than six (6) degrees apart,

the EICommander will display the followingi Ti mi ng DAlarmaor gaenndc ef | a s h
its red LED. Press B4 to turn off the TDA warning and display the Timing

Divergence screen.

CHECK
IGNITION
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A timing divergence might occur if one EPI& Top Dead Center (TDC) value is set
differently than the other or if the fasteners holding one EPI work lose and allow
that unit to turn/slip.

Note: This function only operates when the EICommander is connected to and
configured for two operational EPIs.

Clearing a ATiming Divergence Warningo
Press B4 button in the Operation Mode screen to clear the
ATi mi ng DAlarrad(Tip&)n @nee the B4 button is
depressed,the TDAal ar m i s andthé TAr ed 0
screen is displayed. In addition, the TDW is no longer

A Aneda Ared AAO0 with a circle
displayed in the upper right hand corner of the Tachometer

screen indicating the TDW is not PArmeda @

To rearm the TDW message, press the B4 button. This will IGNITION @
remove the symbol from the Tachometer screen, indicating COMANDER
t h @imifig Divergence Warningois armed. TACH

Timing Configurations . 2530 |

The EICommander provides the ability to maintain and

manage five (5) different timing maps.

A Config 1 Same as defined in the E-MAG Ignition Installation and Operating
Guide
(Defaults: RPM: 3072, Advance Max 35.0, Adv Shift 0.0, RMSD 0,
LED 1))

B Config 1 Same as defined in the E-MAG Ignition Installation and Operating
Guide except the maximum RPM may be reduced to 2560.

C Config i User defined

D Config i User defined

E Config 1 User defined

Changes to Configurations A and B are limited to reducing the maximum
advance and maximum RPM.

Config A: Maximum advance is 35 degrees and maximum RPM is 3072. The
curve shift is set to 0 and cannot be changed.

Config B: Maximum advance is 35 degrees and maximum RPM is 3072. The
curve shift is set to 5.6 but can be reduced to -12.6.
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Config C: Pre-configured to match the A configuration limits. The RPM limit can
be raised to 3328. The advance can be set to any value between
19.6 and 46.2, inclusive. The constellation shift can be set to any
value between -12.6 and + 12.6, inclusive.

Config D: Not preconfigured but are initialized with the default A configuration
settings. Li mi t s ar e QGohfigC&ame as i

Config E: Not preconfigured but is initialized or overwritten whenever B2-Retain
is pressed while making a n OnAThe-Flydochanges. The configuration
ren a me*dMPa | f OneheAFlyd changes are made,
configuration can be set and utilized in the same manner as
configurationsC&D. Li mi t s ar e QGohfigCdame as

Configuration C, D, and E may be renamed, as desired. Configuration names
are limited to three (3) characters.

Notes: 1. The EPI responds to changes in RPM in steps of 256 RPM. Therefore,
the RPM will increment/decrement by 256 intervals.

2. Changes to ignition timing will increment/decrement in steps of 1.4
deg. For example, if the timing offset started at O, pressing the B3
button once would increase it 1.4 degrees. Pressing it twice would
increase it to 2.8 degrees, etc.

Deleting an Active Timing Configuration
Timing configurations A and B cannot be deleted. Timing configurations C, D,
and E may be deleted but only when they are not the configuration in use.

Timing configurations may be deleted if they are not active. If the timing
configuration to be deleted is active, select an inactive timing configuration and
send it to the active EPI(Ss).

The button sequence to delete a timing configuration is:

A A select the configuration to be deleted A B5 A

Setting TDC
It is not possible to set ignition timing (Top Dead Center or TDC) via the
ElCommander. It is important to cycle the power to the EPI(s) prior to setting the
ignition timing. This is required to reset any possible configuration settings that
may not have been saved to the EPI memory.

Refer to the E-MAG Ignition Installation and Operating Guide for details.
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Changing Ignition Values
There are two ways to make changes to the ignition valu e sMassfChanged a n d
fOn-the-Flyd Mass Changes are predefined ignition settings that are sent to the
EPI(s) en mass. On-the-Fly changes are performed on one EPI at a time, such
as when defining new ignition settings. The ignition values may be changed with
the engine running or shut down.

Care should be taken when changing ignition values. Incorrect ignition values
could damage your engine causing engine stoppage which could result in
destruction of property, injury, and/or death. Itis up to you, as the pilot, to
determine the safe operational parameters for your ignition/engine installation
and operational environment.

Mass Change
Pushes a predefined ignition configuration (Configurations A, B, C, D, or E) to all
installed and selected EPIs.

Care must be taken when pushing a new conf
is advisable to utilize only configurations that have been tested and found to
present no undesirable operational issues.

The EPI CONFIG screen provides the means to select, create, change, and
delete timing configurations within the EICommander. Only stored configurations
may be uploaded to both EPIs simultaneously. It is up to the pilot to determine if
a configuration stored within the EICommander is suitable for flight.

1. Navigate to the EPI CONFIG screen and press (EICommander
to EPI).

2. Arrow up and down by using buttons B1 (up) and B3 (down) to select the
desired configuration. The text of the selected configuration will change from
yellow to white.

3. Press button B5 to select the highlighted configuration.

4. The selected configuration will be presented for review. Values may be
changed, if desired.

5. Press button B5 to switch to tE_ screen.

6. If changes were made, press to save the updates to the
ElCommander.

7. After saving a configuration, it must be reacquired (reloaded) by pressing
button B2 AEIC>EPIa Select the recently saved configuration. After
reviewing the configuration, press B5 to go to the Conf Action screen

8. Activate a configuration by pressing button to it the ignition(s).
The ignition(s) will be updated based on the previously selected
configurations (left/right/dual). After the update is performed, the
ElCommander will return to the CONF ACTION screen.
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9. To remove a selected configuration from t

button [Sp4] )
10. Press [339)) to return to the EPI CONFIG screen.

Notes: 1. If changes are made to a configuration, they must be saved prior to

being sent to the EPIs.

2. When creating a new configuration, the EICommander will require the
entry of a configuration name, up to three characters.

3. An asterisk (*) immediately to the left of a configuration name indicates
the configuration has been initialized.

4. A green greater than sign (>) to the left of a configuration name
indicates that configuration is currently active.

A O+#he-F | bhange

A Othe-<Fl yo0 changes are designed to allow for
running. This is an advanced feature and care should be taken to reduce the risk

to the aircraft, pilot, and passengers. The changing of ignition timing parameters

while flying is inherently risky and is NOT recommended.

CAUTION

CAUTION: A Othe-F | ghanges are immediately transmitted to the selected EPI
as the Increase (B3) and Decrease (B4) buttons are pressed. For your safety, it
is imperative to increment / decrement each setting one step at a time, observe
and evaluate the results for satisfactory engine operation prior to making
additional changes to the active setting. For example, it would NOT be wise to
operate the engine with a constellation shift of O degrees ignition timing and then
to suddenly command the EPI to shift the timing curve by +12.6 degrees. ltis
possible that that such a change may not be suited to the engined sperating
regime.

Due to the risks involved with adjusting the timing configuration of a running
engine, the following parameters are enforced:

1. Only one ignition at a time may be modified in this mode
2. The active configuration may not be modified
3. Only the following three parameters may be changed:

a. Maximum RPM limit
b. Maximum Advance Limit
c. Advance Curve Shift

Notes: 1. The EPI responds to changes in RPM in steps of 256 RPM. Therefore,
the RPM will increment/decrement by 256 intervals.
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3. Changes to ignition timing will increment/decrement in steps of 1.4
deg. For example, if the timing offset started at O, pressing the B3
button once would increase it 1.4 degrees. Pressing it twice would
increase it to 2.8 degrees, etc.

Making A O#The-F| yo changes:

1. Upload an inactive configuration. (The following steps will use configuration
i Cfor demonstration purposes.) Using the EPI CONF function, load
conf i gurtadne ar bboth ©f@aur EPIs.

Notes: 1. Itis recommended that the configuration to be modified should be
loaded to the EPI(s) prior to engine start, in anticipation of On-the-
Fly changes.

2. Itis recommended that changes should be made to only one EPI at
a time with the second EPI turned off. This keeps the second EPI
from masking the changes made and allows the pilot to turn on the
unchanged EPI and turn off the modified EPI, should a setting be
entered that could compromise continued engine operation. See
the section on selecting Left / Right / Dual EPIs.

3. After a configuration has been satisfactorily tested on one EPI, the
configuration can be saved to the EICommander and sent to both
EPIs or using this function, the other EPI can be brought on line
and adjusted manually.

2. Then using procedures described above, from the EPI CONF screen, select
and send configuration AC0O to the selecte

3. Return to the EIC Mode screen and select P iSsR®OIMN. Notice that if one
EPI had previously been selected the EPI COMM screen with the two choices
will not be displayed. The screen to select Left / Right / Dual will only appear
if the current communication configuration is set to Dual.

4. The EICommander will retrieve and display the current settings from the EPI.
The first screen displayed contains the static data and the second screen will
display the real-time streaming data of total advance, RPM, volts,
temperature, and ignition coil status. The labels will be in green to signify it is
streaming data from the EPIs. Recall that only three EPI parameters may be
changed in this mode.

5. Once both screens have been displayed and populated, press buttons B1,
B2, and B4 to switch between the screens.

6. Pressing button B3 while one of the two screens is displayed will take you to
t h €haiige Screena

7. The fiChange Screenowill display the following three parameters:

a. RPMmax
b. ADVmax
c. ADVshf
8. B2 (increase), and B4 (decrease) to set the values.
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9. Use buttons B1 (up) and B3 (down) to select the parameter to be change.
The label will turn from blue to white indicating which parameter is selected.
10.Use buttons B2 (increase) and B4 (decrease) to modified the selected values.
11. After changing any value, press B5 to retrieve the updated data from the EPI.
Verify the desired changes occurred.
1 Check engine gauges after making any ignition changes to verify safe
engine operation.
1 Although these changes have been sent to the EPI, they are not stored in
the permanent memory within the EPI. Powering down the EPI will clear
the new settings.
12.Press B5 to exit to the FUNCTION screen.
13.Press /4] to save the current setting to
memory. Thi s di splays a two col urneftandcr een; f
Anewo values on the right.
14.Press B5 to display the CONF ACTION screen.
15. Select one of the three options from the CONF ACTION screen listed below:
a. i Retains the modified configuration until the EPI is
powered down. Upon EPI power down, the EPI return to its last saved

configuration.
b.ﬁ]‘Stores the modified configurat.

permanent memory and in the last configuration position within the EIC
with thd@MRoamehifth becomes the Upanrrent
EPI power down and power up, the modified configuration will be
active.
c. EKIMSENEi Reset t he AEMNfigd Bhisisode udedin
the event an undesirable timing configuration was configured on the
EPI. Prior settings will be lost.
d. i Exit and return to the FUNCTION screen.

Function Buttons
The buttons, labeled B1 through B6, provide a number of functions depending on
the screen displayed. See Screen Flow diagrams for details.

When a screen is displayed with multiple values that may be changed, the
following button functions will be active:

B1 1 Move up one field

B2 1 Move down one field

B3 1 Increase the displayed value

B4 17 Decrease the displayed value

B5 T Exit current screen, move back one level

B6 7 Reset the EICommander and return to the top logo screen

On all other screens, the buttons operate as labeled.
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Setting Screen Brightness
With the Tachometer displayed, press buttons B2 and B3 simultaneously to cycle
through the BRIGHT, MEDIUM, and LOW screen brightness settings.

The screen brightness will return to BRIGHT after the EICommander is either
reset or powered off and back on.

Tachometer Functions
The EICommander tachometer function operates similar to an analog
tachometer. Except rather than having a bezel with painted yellow and red
ranges the EICommander can be configured with two yellow ranges and fixed
redline.

In normal operation the RPM will be
displayed in green numbers. As depicted
in the image on the right.

\ LED (Off/Dark)

When operating in a yellow or
warning range, the tachometer label

e will change to [ENSEERMARN and

TACH - WARN

the RPM numbers will change color
to yellow. The LED light, located
between buttons B5 and B5 can
optionally be configured to turn solid
red.

\ LED (Optional - Solid Red)
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When the engine speed (RPM) reaches
the maximum allowable limit set in the
configuration screen the tachometer label
will change to NSRRI, the RPM
numbers will change to red, and the LED
will flash.

IeniTiON

\LED (Flashing Red)
Preflight Ignition Check

Prior to flight, it is possible to verify the timing divergence when more than one
EPI is installed. If 114 series E or P model ignitions are installed, the
ElCommander can report the relative health of the ignition harness(es).

While in the Tach Display screen (EFK8Ias), press B3 to display the TDA
screen.

Preflight Image 1 Preflight Image 2 Preflight Image 3
Preflight Image 1: The timing difference between the two installed EPIs is 2.9
degrees and that coil packs one and two on both the left and right EPIs are within
tolerance.

Preflight Image 2: The timing divergence is 5.5 degrees and is within a yellow
caution range. The condition of the ignition harness on the right EPI should be
inspected. The coil pack firing sparkplugs for cylinders 1 and 2 appears to be
shorted or fouled while the ignition harness or spark plugs for cylinders 3 and
four may be broken.

Preflight Image 3: The timing divergence is out of limits and corrective action
should be taken prior to flight. The condition of the wiring harness for the right
EPI is questionable and should be inspected prior to flight.
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The TDA screen may be displayed at any time prior to flight, during flight, or after
flight.

The EPI is not capable of determining if the timing is set properly in relation to the
engineds Top Dead Center. It i s only capa
timing of two EPIs. Itis possible that both EPIs timing slip out of proper

specification by the same amount. In the event this occurs, it is up to the pilot to

recognize this condition and take the appropriate action prior to flight.

Timers
In addition to the Hobbs meter, the EICommander has

three other timers. The first being an Event Timer (ET), EIC TIMERS
000:00 ET

this timer is used to count down to some repetitive event,

such as a reminder to swit 20:00T1 af
of minutes of flight. 0000:00 T2

0000.00 05

The second and third timers, T1 and T2, are similar to an
automotive trip odometer. T1 is used to time the last leg since engine startup
and T2 counts the time since trip reset. This allows the pilot to track total trip
time as well as leg time.

The fourth time displayed is the Hobbs time.

The time displayed for the ET, T1, and T2 timers are in hours and minutes while
the Hobbs time is displayed in hours and 1/10ths of an hour.

To set the event timer, press EXIRINIERS, CHINSMSGMEN. 2nd then press
Increascfds to set the duration of the event timer in minutes.

When finished, press to save the timer duration and exit the
screen.
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Screen Flow

Button Labels

Button B1 ‘\ EIC MODE /{Button B2
B1-EP CONF
B2-EP COMM
B3-EC CONF
B4-TIMERS
B5-OPS

\{ Button B4

Button B5 / \ Button B6 (Reset)

LED (Warning Light)
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First Screen i EIC MODE

ADV
RPM
Volt
Temp

IeniTION

TACH

2530
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B1-EP CONF

ACQUIRING
EPI STATIC EPI DATA
ACQUIRED

Data Acquired from 5 Z Making New
Two EPI's Configuration —

Select X
N . - S
P~0Q\>\‘e 2 Choosing existing (blank) config slot
G2 configuratior and give it a name

Right Buttons
Select row of
RPM max
| 3072 | Chars
ADV max
Left Buttons
Select Char

Loading Config Config Rec
Data
*CCC

After Review- B5 takes you back to EPI CONF

Choosing and modifying Existing Config *CCC

B1B3to
select up
SAVING \ down
*CCC g 4 B2 B4 to
TO EIC e change
values up

Creating a new configuration "DDD

down

DELETING
*CCC

SENDING B5 — Return to
TO EPI EPI CONF When Finished creating

parameters for a new
i Screen configuration, press B5
CCC to go to CONF ACTION
to SAVE.
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B2-EP COMM
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