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The GPS Smart Coupler Il User
Manual

* Smart Coupler Il Description

What is it?

The Smart Coupler Il is a device that allows ydueraft autopilot
to follow a global positioning system (GPS) counsérack
generated by a hand-held or panel-mounted GPSregceYour
wing-leveler type autopilot can now have course endebading
mode and intercept mode just like the big boysthauit the
expense and weight of a directional gyro (DG) witheading bug.

In course mode, the autopilot navigates to a GRaeiat or a
series of waypoints. It will follow the coursedims generated by
the GPS receiver. Autopilots that do not use aingdoug can
follow multi-segment courses with no interventioarh the pilot.
Some autopilots that use a heading bug in navigatiode require
that you move it to the new heading at each waypoin

In heading mode, the autopilot will keep your afton a constant
ground track independent of winds. No GPS waypairt no DG is
required for heading mode. All information is dedvfrom the GPS
receiver. To engage heading mode, turn your atrtwghe desired
heading, wait about 10 seconds for the GPS rect&vealculate
your new ground track, then push and hold the Imggiiode button
for about 1/2 second. Once in heading mode, yoiskaw your
desired heading left or right by tapping the counsbkeading buttons
on the Smart Coupler. Your heading will change by degree for
each tap.

In intercept mode, the autopilot will keep yourcaaft on a constant
heading until you cross the GPS course line. Wioencyoss the
course, the Smart Coupler will switch to course enadd turn your
aircraft to follow the course.

Smart Coupler Choices
There are two models from which to choose. The S@aupler Il P

has a control panel thatis 1 1/8"H x 3 3/16"W. Thecessor
enclosure is attached and requires a 1 1/32"H 48”8 hole
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behind the control panel. This model has all thmeeles — Course,
Heading and Intercept. The control panel has f@&D lindicators
and three push-button mode switches.

The Smart Coupler Il LE is identical except thasibptimized for
mounting in aircraft with limited panel space. dtmtrol panel is
only 3/4” x 3/4”. The processor enclosure is reryobeounted and
connected to the control panel with a supplied @le. The LE
model has Course and Heading modesbtitntercept mode. Its
control panel has single two color LED and aingle center-off
toggle switch that is pushed left or right to chamgpdes or to skew
in heading mode.

How does it work?

To make this work you connect your GPS receivéhéoCoupler,
and then connect the Coupler to your autopilot. ryautopilot must
have a VOR or other tracking input and the GPSivecenust have
a data port that is capable of transmitting datani@ of two formats.
The first is National Marine Electronics AssociatiNMEA) 183
Version 1.5, 2.x, or 3.x standard sentences GPRMBGPRMC.
The second is Aviation format data, sometimes dallegus data.
All new and many old GPS receivers meet this reooént. See
Appendix | for a list of receivers that are knownatork with the
Smart Coupler.

If you have other tracking sources for your autmpylou must add a
switch to select among the various sources. Fanpieg you may
have a primary VOR, a secondary VOR and a Loraeivec already
installed. In this case you will need a two potajrfposition switch
to add your GPS receiver to the possible choices.

There are only four or five wires to connect to yaincraft:

» Power and ground
e Two wires to the autopilot
» For the LE model, a connection to your panel lights

The panel lamps dim automatically at night. The @@aupler Il-p
has a built-in light sensor. The LE model has &sewire that is
connected to your existing panel lamps.
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What does it do?

The Smart Coupler Il listens to the serial outdu GPS receiver,
extracts the left-right navigation information amdkes an analog
signal that is suitable for an external course atéu indicator
(CDI) or autopilot input. The coupler can decodg &S serial
output that transmits NMEA or Aviation format datde specific
NMEA sentences that are translated are GPRMB arRINGR

The Smart Coupler Il can produce a course width.®5, 2.5, 5 or
10 NM. This corresponds to 0.25, .5, 1 and 2 NMdmron a
normal course indicator. GPS course width doeslapend on
distance from a waypoint. The course width is fieadnstallation.
Normally, course width can be left at 1.25 NM (tagtdefault).
Autopilot course width is independent of the cowsdth selected
for your GPS receiver’s built-in CDI.

The two models behave slightly differently to iratie that the GPS
receiver is ready and sending information to the$@oupler. For
the Smart Coupler II-P (not LE), any time it re@swalid course
information from the GPS receiver it turns on thftrhost green
LED to indicate that it is ready for the pilot telect course, heading
or intercept mode. The LE, since it has no GPS &R Lrapidly
flashes its two color LED if you try to select a daeoand the
information to support the selected mode has nen bbeceived from
the GPS receiver.

If the Smart Coupler does not receive a new naiigatalue from
the receiver for approximately 30 seconds, it asrttee autopilot
output, turns off the green status indicator amtels any selected
mode.

When the coupler is turned off or if the couplendd receiving valid
left—right course information, the Smart Couplgnsils the autopilot
to steer straight ahead. When the coupler is raxgtourse
information from the GPS receiver, it drives théogilot output in
the range of £150mv. The output is 0 volts whertouarse and is
+150 mV when off course for the full course widithis proportional
in between. A minus output indicates right of ceuftsirn left to get
back to course). Some avionics manufacturers teférese signals
as +Right Deflection and +Left Deflection. See [Eaband Figure
1 below.

Both models have provision for an external GPS @ddator. The
output is an open drain switch to ground. It witlksup to 100ma.
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The coupler also produces two flag outputs, anpggent flag and a
TO flag. These outputs are required by certainglats and HSIs.

Guarantee

Return the Coupler within 90 days for a full refuhglou are not
completely satisfied. It the Coupler does not waith your
Aviation or NMEA-183 data compliant GPS receiveéther return
the Coupler for a refund or let us borrow your reeeand we will
make it work with the coupler. In order for theu@ter to work
properly, the NMEA receiver must transmit both seces GPRMB
and GPRMC.

* Smart Coupler Installation

Mechanical installation

Avoid placing the Coupler closer than 24 inchesftransmitting
antenna.

There is some confusion as to how to orient theoakel. When
installed, the LED is on top with the switch on th@tom. The
“course” label is on the left and the “heading”dals on the right. In
this orientation, when in heading mode you will iptise toggle to
the left to skew your course left and push the i®¢m the right to
skew right.

Electrical connections

Refer to Figure 1 and Table | below for the Smarti@ler connector
pin-out and signal names. The coupler must be giedewith a 1
amp fuse or circuit breaker. The coupler can beplefvered all the
time or can be fed from a switched source suchasautopilot on—
off switch or avionics master. The voltage sout powers the
Smart Coupler also powers the connected hand-hefsl iGceiver.
Current draw for the coupler is negligible, lesz0 ma. The rest
of the current is available for the GPS receivére pin-out of the
DB9 connector on the rear of the Smart Couplersibas shown
below for reference. In a normal installation otiig five pigtails
from the pre-wired harness are used.

For 28V aircraft there is an internal jumper thaistrbe cut. The
factory will do this if you ordered a 28V unit.\tbu hold the coupler
with the DB-9 connector away from you, the jumpeloicated near
the left rear corner of the internal PWB.
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Connection to GPS

There is a five-position DIN panel connector preediin the Smart
Coupler harness that can be used to connect toGB& receiver.
The mating connector is supplied with the coupferu must buy the
power/data cable that plugs into your GPS recdioen the
manufacturer of the receiver. Terminate this cabte the supplied
DIN connector. Consult your GPS manual for thequband signal
names of the serial output.

GPS OK™*
+12V
Gnd
Smart Coupler Il .
mart Loupler Brightness
Chassis sense*

+R .
+L >To Autopilot

*Connect to ground if not used

GPS Connector (DIN) **|_eave unconnected if not used

+12V
Data

Gnd

Figure 1 - Connections to pre-wired Smart Coupler harness

The red wire can optionally connect to an exte@B OK
indicator. The indicator should be wired betweenrid wire and
+14V (+28V). The Coupler will sink up to 100ma tght the
indicator. You may choose not to use this wireh@sSmart Coupler
Il has a GPS OK indicator on its panel while thewilt blink the
two-color LED rapidly several times if you try telect a mode
when the data is not available.

The yellow wire is a sense wire used to dim thepterupanel lamps.
This wire is unused by the II-P model as it hasii#-n cockpit light
sensor. For the II-LE model connect this wire te planel dimmer
bus. If your aircraft does not have a panel dimmennect it to the
nav light switch and change the panel-dimming m&ae Appendix
1l for instructions.
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If you are replacing an older model Smart Couglds, wire can act
the same as the old models as a factory optioth Foatine
Associates for details.

Connection to autopilot

Consult the autopilot manual for appropriate cotinas

pin description
1 Aircraft ground
Aircraft power. Select 24V by cutting internal
jumper.
Flag 1 plus out
+Left Autopilot Output (to autopilot)
Light dimming sense input (see note below*)
Flag 2 plus out
GPS OK Status (see note below**)
+Right Autopilot Output (to autopilot)
Flag 1 and Flag 2 reference out.
9 NMEA 0183 data input (from receiver)

N

O IN[oO|O|~|[Ww

Table 1 -Smart Coupler chassis connector pin out

Notes:
*Connect to ground if not used. This will make tamps bright.
**|_eave unconnected if not used.

pin description
1 GPS receiver power (+14V to receiver, see rfote

below*)

Data output (from receiver)

Aircraft ground

Unused

Unused

a|lbhlwN

Table 2 - GPSreceiver DIN panel connector pin out

*The GPS power wire is wired directly to the blub4¥ power wire
in the Smart Coupler Il harness. This will not weskpower a 14V
handheld in a 28V aircraft. Other provisions mustiade to supply
proper voltage to the handheld.

Note that the DIN panel connector pins are numb#réel-5-3
clockwise looking at the front of the panel conoecPin one is at
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the 9:00 o’clock position if you hold the connecsorthat the single
chassis ground recess is at the bottom while ththér recesses are
arrayed at the top from 9:00 O’clock through 12@6lock to 3:00
O’clock.

Pin numbers looking at front of panel connector

Figure 2 - DIN panel connector pin locations

Course Width Selection

Normally, the course width is left at 1.25 nautigales. This means
that if the GPS receiver signals the coupler thataircraft is one
and a quarter miles right or left of course, thepter will output full
scale to the autopilot. If the course width isteet0, the coupler will
output full scale for ten miles off course. Coungdth can be set to
1.25, 2.5, 5 or 10 nautical miles.

Course width affects system gain when the autofslot any
navigation mode. A course width of 1.25 has fooness the gain of a
course width of 10. Normally you choose the narstveeurse width
that the autopilot will follow and still be stabléyour autopilot is
nice and stable when not coupled to the GPS bushuets the
course or continuously banks left and right afearaing, it usually
means the gain is too high. Try increasing the sowidth.

Course width is set by pressing the buttons inegispsequence
when power is applied to the Smart Coupler or nygls® a special
calibration sentence to the Smart Coupler Il. Sgeeadix |1l for
details.

Full scale from the Smart Coupler is £150 mV. & tircraft is more
than the selected course width off course, the S8aupler will
send full scale — either plus or minus 150 mV.
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Installation check - Smart Coupler 1l P (the LE
version is treated separately below)

After the installation is completed, you can quyckheck if the
Coupler is receiving and decoding information fridva GPS
receiver.

1. Turn on the GPS receiver and put in a course fre present
position to a nearby waypoint.

2. Enable the serial output to the Coupler.
Apply power to the Coupler.

4. After the receiver has acquired the minimum neinds
satellites, the Coupler leftmost, green GPS OK |dabuld
light. There should be#1 millivolts difference between the
wires connected to the autopilot. If you have agaeveler
type of autopilot and if you enable the autopitotriacking
mode, you should be able to center the ailerorts thvé trim
knob.

5. Once the GPS receiver has acquired its sasglpress the
course mode button on the Smart Coupler Il chéssis/2
second. The associated yellow LED will light. Ortice receiver
is ready there should still be less than 1mv diffiee in the two
wires going to the autopilot.

6. Now enter a course such that your present podiiat least
1.25NM (or whatever you have selected as coursthjvidf
course. Note that you cannot simply use the GOUitibb for
this. You must enter two waypoints into a flighap) and then
activate the flight plan. When activated the colirse shown on
the face of the GPS receiver will not center onryairport, but
will connect the two waypoints.

7. The Coupler green GPS OK LED should still be Bress the
course mode button for 1/2 second. The associaiuinyl ED
will light. If the receiver was ready, there shoblel 1510 mV
difference between the wires going to the autopilthe
ailerons should move to steer the airplane towaectburse.

8. Turn off the GPS receiver but leave the powgliad to the
Coupler.

9. After approximately 30 seconds, both Coupler EE@I go off.
The ailerons should go back to center.
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10. This completes the installation check.

See appendix Il for a complete troubleshooting guid

Installation check - Smart Coupler LE

After the installation is completed, you can quyckheck if the
Coupler is receiving and decoding information fridva GPS
receiver.

1.

Turn on the GPS receiver and put in a course fre present
position to a nearby waypoint.

Enable the serial output port from the GPS kexdb the
Coupler.

Apply power to the Coupler. The LED will altetaly flash
green and yellow several times.

Try to select course or heading mode befor&stR& receiver
has acquired its minimum number of satellites. B by
holding the switch to the left or right for %2 sedoithe LED
will rapidly flash alternately green and yellow datihen go off.
There should be#1 millivolts difference between the wires
connected to the autopilot. If you have a wingelevtype of
autopilot and if you enable the autopilot in trackimode, you
should be able to center the ailerons with the kmob.

Once the GPS receiver has acquired its saglptess the
Smart Coupler Il LE mode switch to the left for &send. This
selects Course mode, where the Smart Coupler p@sies
information from the GPS receiver to the autopildie LED
will glow green. There should still be less tham¥ difference
in the two wires going to the autopilot.

Now enter a course such that your present pasiiat least
1.25NM (or whatever you have selected as coursthjvidf
course. Note that you cannot simply use the GOUitibb for
this. You must enter two waypoints into a flighap) and then
activate the flight plan. When activated the colirse shown on
the face of the GPS receiver will not center onryairport, but
will connect the two waypoints.

Again hold the switch to the left for ¥ secoadélect Course
mode. The LED will again glow green if the receiigeready.
There should be 1310 mV difference between the wires going
to the autopilot. The ailerons should move torstiee aircraft
toward the course.
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8. Turn off the GPS receiver but leave the powstiad to the
Coupler.

9. After approximately 30 seconds, the Coupler LiDgo off.
The ailerons should go back to center.

10. This completes the installation check.

See appendix Il for a complete troubleshooting guid

Smart Coupler Use

Course Mode Normal procedure

» Puta course in to the GPS receiver.

* Enable the NMEA 183 output from the receiver. Eaghe
receiver is not in battery saver mode.

* Fly your aircraft to place it on course and onc¢berect
heading. Use the CDI in the GPS receiver to helthdo

« If your model has a GPS OK indicator, note théa lighted.

This indicates that the Coupler is receiving ancbdiing course

information.

» Press the Course button for ¥2 second. Note thadbeciated
green LED comes on. If the LED blinks rapidly seal¢imes,
then goes off, it means that the Smart Coupleoiseceiving
valid information from the GPS receiver.

» Enable your autopilot in tracking mode.

e Relax!

Heading Mode Normal procedure

» Enable the NMEA 183 output from your GPS receivensure
the receiver is not in battery saver mode.

« If your model has a GPS OK indicator, note thé lighted.

This indicates that the Coupler is receiving ancbdiing course

information.

* Fly your aircraft on heading for about 10 secomdaliow the
GPS receiver to calculate your ground track.
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» Press the Heading button for %2 second. Note tladi$kociated
LED comes on (yellow on both the Smart Couplemid an the
LE). If the LED blinks rapidly several times, thgaes off, it
means that the Smart Coupler is not receiving vafarmation
from the GPS receiver

» Enable your autopilot in tracking mode.
* Relax!

* Minor heading changes are made by tapping thateftright
buttons on the Smart Coupler Il (push the togdteoieright on
the LE). Your target heading will skew about 1 aegfor every
tap.

Intercept Mode Normal procedure

This mode is not included in the LE version of 8mart Coupler

e Puta course into your GPS receiver.

» Enable the NMEA 183 output from your GPS receivensure
the receiver is not in battery saver mode.

* Note that the GPS OK indicator is lighted. Thiswhdhat the
Coupler is receiving and decoding course infornmtio

* Turn your aircraft so that you are on a heading i
intercept the GPS course with a closing angle ofiaB0O
degrees. Fly your aircraft on this heading for adduseconds
to allow the GPS receiver to calculate your grotradk.

» Press the Intercept button for 1/2 second. Notettiea
associated yellow LED comes on.

» Enable your autopilot in tracking mode.
* Relax!

*  When your aircraft crosses the GPS course, thetSPoaipler
will switch from heading mode to course mode anmd {wour
aircraft to follow the course. The mode LEDs whiamge to
indicate when the switch is made.

» Until you cross the GPS course, minor heading chsiegn be
made by tapping the left and right buttons on the$ Coupler
II. Your target heading will skew about 1 degreedwery tap.
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Note that the sensitivity of the CDI built into tlPS receiver is
separate from the course width that the Smart @owgainds to the
autopilot. Many GPS receivers allow you to setd@nsitivity of the
built in CDI. The autopilot output course width alyg remains
constant.
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Specifications (apply to both models
unless noted)
Power

* Voltage: 7-16V DC or 14-32V DC (jumper select), reunt:
50mA.

Enclosure
Smart Coupler Il P Smart Coupler Il LE
Controls 33/16"W x 1 1/8"H 3/4"W x 3/4"H
Enclosure 2.4"Wx 1"Hx 2.3"D 2.4"Wx 1"Hx 2.3"D
Mounting Through panel Behind panel
Material, Fire resistant ABS plastic box, UL94-V0, 3.5 ounce
weight

Table 3- Enclosure details

Autopilot output

» Differential analog signal.

e £150mv full scale (selectable 1.25,2.5 5 or 10 Nficourse).

* Not referred to ground.

« Positive means turn right to return to course.

* The transmitted output is cross-track error. Thian analog
signal that represents the shortest distance fnencurrent
position to the selected ground track.

* No other filtering or integration other than a slexte limit is
done in the Smart Coupler. Serial information éslated to
analog information and immediately transmitted.

Serial input

» Designed to decode NMEA-183 and Aviation transrdigignal

e 4800 or 9600 baud (selected automatically), 8 hitsparity, 1
or 2 stop bits.

GPS OK output

» Open collector transistor, 100 ma max. current, GEAX.
voltage, 1 watt max. power.

e Only turns on when the Smart Coupler is decodinggadion
information.
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GPS Receivers and requirements

All modern receivers work with the coupler. We usednaintain a
list, but we found thadll hand-held receivers that claim an NMEA
output will work. Recently Porcine Associates hddexd the ability
to decode Aviation format data, so that now the iS@aupler will
also connect to panel-mounted receivers. Aviattowmét data is
sometimes referred to as Argus data.

The receivers listed below are those that are Kodwave special
requirements.

Receiver Comments

Garmin 100 with tray — Has CDI output, Smart Coujpiet
needed

without tray — use with Smart Coupler, no specigl
requirements

Any Magellan | These receivers require that an exterddlV
SkyStar series | source be applied to the serial receive line fer t
receiver serial transmit line to operate. The Smart Couplgr
does not provide this voltage. You must provide]an
external-12V supply in order to use this receivel.

Lowrance 100 | Some older Smart Couplers will not work. Call the
Garmin Pilot Il | factory for an upgrade.

Ross 183-1, 183-3 - Don'’t use
Engineering | 183-2 - No special requirements
LCA 200

Table 4 - Special receiver requirements

The following receiver wilhot work with the Smart Coupler:
Tremble Flightmate (not NMEA compliant, no datapu)
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Appendix Il - Troubleshooting
The Smart Coupler Troubleshooting Guide

1.0 Start Here

Do all indicators blink ON for about a second wipenver is first
applied?

YES goto 2.0
NO go to 13.0

2.0 Indicators Blink on power-up

(Smart Coupler II) Does the GPS OK indicator tunamd stay on
when you have your GPS receiver plugged into tharS@oupler?

(Smart Coupler Il LE) Put a course in your receivdter the
receiver has acquired the minimum number of stds|lhold the
switch to the left (course mode) for 1/2 seconde®the LED glow
solid green?

YES goto 3.0
NO goto 12.0

3.0 Valid Status stays on when GPS is
connected

Try the following experiment while on the ground:

Enter a course in your GPS receiver so that thoeadiris
approximately 10NM off course. Turn on you GPS remeand
your autopilot. If your installation has an autopiource selection
switch, make sure it is turned to GPS (or what@essition you have
used for the Smart Coupler). Wait for the Validt@sandicator to
light, indicating that the GPS receiver has acglthe minimum
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number of satellites, then push the course moder@br hold the
switch to the left) for 1/2 second. The course miodéator will
light.

Do the ailerons go to full lock?
YES goto4.0
NO goto11.0

4.0 Ailerons go to full lock

Keep the setup as in 3.0 except now enter a cinis¢he GPS
receiver so that you are exactly on course. Oneafrdoing this is
to enter a course from the present position to sotimer position.
Wait for the Valid Status indicator to light, ariteh push the course
mode button again for 1/2 second. The course mudiedtor will
light.

Can you center the ailerons with the autopilot kimb?
YES goto5.0
NO goto 10.0

5.0 Ailerons will center with trim knob
When flying, does the aircraft fly in circles wheeethe Smart
Coupler is engaged?

YES goto6.0

NO goto 9.0

6.0 Flies in circles

Do you center the Course Deviation Indicator onGfRS receiver
by flying to the course before you engage the alaitip
YES goto7.0

NO goto 8.0
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7.0 CDI centered before engaging
autopilot

Almost certainly the two wires that connect the 8r@upler to the
autopilot are reversed. This causes the airavaftterge from
course instead of converging on course. Reveeswittes.

8.0 CDI not centered

The Smart Coupler will not automatically interceptourse in
course mode. The pilot must place the aircraftamwse and on
heading before engaging the autopilot. It you rea@mart Coupler
Il (not the LE version), use the intercept mode.

9.0 Aircraft does not fly in circles

According to the tests made so far, the Coupleulshguide the
aircraft correctly. Call Porcine Associates forrmbelp.

10.0 Ailerons will not center with trim
or

11.0 Ailerons do not go to full lock

There is probably a miswire in the wiring betwelea €Coupler and
the autopilot. The two wires that connect to thipilot are
commonly called +L and +R.

The Coupler generates a standard CDI signal thebeaised by a
passive CDI, an HSI or an autopilot. This signd@l4450mv not
referred to ground. This means that the voltagesden the +L and
+R wires (the differential voltage) will always between +150mv
and -150mv. The voltage from either wire to groisidot defined
and should not matter. For reference, it is ab®t(8.5V on early
couplers) but again, the important voltage is betwine +L and +R
wires.

When the aircraft is on course, the differentidtage is Omv. When
the aircraft is full scale off course, the voltag# be +150mv or
-150mv depending on if the aircraft is right ot lef course. In
normal flight the voltage will rarely be more than few millivolts.
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The most straightforward method of troubleshoothig is to
monitor the voltage getting to the autopilot atidithe switches.
Most installations have a switch to select amomgvéirious
autopilot signal sources - VOR1, VOR2, LORAN, GBR&. This
will be a double pole switch so that both the +d afikR wires are
switched.

Temporarily wire in a millivoltmeter monitoring theltage between
the +R and +L wires that run between this switcth e autopilot.
Remember, we are interested in dhigerential voltage, not the
voltage from the wires to ground.

Now switch to a sourcether than the Coupler. Repeat the
experiment in paragraph 3 and 4 above with theratherce. For
example if you are using a VOR, tune in a nearbyR&ation and
set the OBS knob so that the needle is just ofede# or right.

Note the ailerons are at full deflection. Then eetite needle. Note
the ailerons are near neutral. Watch the millivelian when you do
this. Now switch to the Coupler and again repesagraphs 3 and 4.
You should be able to note the differences anctback to find the
problem.

If the installation is still not working, pleasetadhe experiments
that you have done, then call Porcine Associateaduice.

12.0 All indicators blink on power-up but
otherwise stay off.

There are several possible problems. In genenale@ns that the
Coupler is not receiving the serial data from tH&SGeceiver, or not
receiving it in a format that it likes.

12.1 GPS data turned off

Make sure that the data port of your GPS receiasrideen turned
on and set to transmit NMEA 0183 version 1.5 ordata. Make
sure that the GPS receiver transmits both NMEAeser@s GPRMB
and GPRMC. Each GPS receiver has its own methdadiafj this,
the “soft switches” are usually found on one or enof the setup
screens.
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You can make a gross check on if the receiveaissmitting using a
voltmeter. Connect the voltmeter from the seridhdaut wire to
ground. Configure the receiver just as you do whéenin the
airplane - data port ON, course put in, etc. Tloeikeer normally
transmits a burst every second, so the voltmetkéshow some
reading, but will change slightly once a secontie @bsolute
numbers are not important, look for a once pers@dictuation.

If you have a computer, you can also receive theelMata on the
screen. Use a terminal emulation program such asloVis
Terminal (on a DOS machine). Set the port to 482@dbno parity,
8 data bits, 1 stop bit. The NMEA data will appearthe screen.
Once a second several NMEA sentences will appetiieoscreen.
The have a general format something like the fatguw

$GPXTE, V, V, 0. 234, L, N*35

Sentences always start with a dollar sign ($). Adad five
characters identify the sentence. The Coupler neettsNMEA
GPRMB and GPRMC. GPRMB has course information ishile
GPRMC has heading (ground track) information. Toepder will
work in course mode with only GPRMB and in headimgde with
only GPRMC. Intercept mode requires both sentergestences
end with an asterisk (*) followed by a two charadtexadecimal
checksum.

12.2 Data cable not wired correctly

Make sure that the data from the GPS receiveraishiag pin 2 of
the DIN panel connector. The connector pins arebmued 1-4-2-5-
3 clockwise looking at the panel connector fromftioat. The pin
numbers are molded into the connector as well.

12.3 GPS receiver has no course programmed

You must program the GPS receiver with a courdelkow. Use the
instructions that came with the receiver to do.this
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12.4 GPS receiver has not acquired the minimum
number of satellites

The screen of the receiver will show when it haguired the
minimum number.

12.5 GPS receiver does not append the NMEA
checksum to its data stream

This is unlikely as the NMEA specification statbattchecksums are
mandatory for GPRMB and GPRMC. Checksums are natatary
for all NMEA sentences however.

If you still do not get a valid indication, call Rine Associates for
more advice.

13.0 All indicators do not blink on power-
up

Most probably the Coupler is not getting power. Thapler
requires +14VDC (or +28VDC) and ground. Power femnents

are 50ma or less, so the Coupler can be wiredetgdame fused
source as your autopilot.
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Smart Coupler Il Setup and Calibration

Adjustable parameters

Course mode course width

How far off course will result in a full-scale outipfrom the Smart
Coupler.

Heading mode course width

How far off heading will result in a full-scale quit from the Smart
Coupler.

Night dimming mode and brightness

What method to use to dim the panel lights and dimathey should
be.

Output offset

Trim the output so that straight ahead is reallyp aelts.
Factory settings:
» Course mode course width: 1.25NM full scale. This

equivalent to 0.25NM per dot on a CDI.

» Heading mode course width: 100 degrees full sehkn
1.25NM full scale is selected in course mode. T$hibe
equivalent to 20 degrees per dot on a CDI.

* Night brightness is set to the least bright sedecti

Normally you can use the Smart Coupler as delivergabut further
adjustment.
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When should | change these settings?

Course Width

When you set course width, you are really settirggain of the
whole receiver/coupler/autopilot/aircraft systeirhe comments
below apply to both course and heading modes. unseomode, the
airplane will try to follow the flight path geneeat by your receiver.
The simplest example of this is when you tell theeiver that you
want to navigate directly to a waypoint.

In heading mode, the airplane will try to keep yground track on a
constant heading.

Symptoms of too little gain (too wide a course width)

The aircraft will be very lazy in acquiring a coer$nce acquired, it
will wander back and forth across the course. litfe€l as if the
airplane is only loosely coupled to the course. ¥bauld narrow
the course width.

Symptoms of too high gain (too narrow a course width)

The aircraft roll back and forth across the coultsis. really
oscillating across the course. If it is marginadig high, the
oscillations may die out after a while. You shouldrease the
course width.

Confirm wiring

Before making any gain changes, first make surettiea+L and +R
wires are connected correctly. Set up you airptaneourse and on
track. One way if doing this is to select a waypainyour GPS
receiver and simply tell the receiver that you warfly to the
waypoint from your present position. Once on coues@ble your
autopilot and the Smart Coupler, and then overpdleautopilot to
give yourself an error of about 30 degrees. Lehigw see what
happens. If the airplane turns toward the coutsg wired correctly.
If it turns away from course, the +L and +R wires eeversed. If it
goes straight, there is no navigation informatiomimng from the
Smart Coupler. Check your wiring.
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Night brightness

If you never use the Smart Coupler at night, yauaefeat the
dimming feature. If you use an incandescent bulbryay have to
use a brighter setting. If you use the external GRRSonnection to
power the flags in an HSI you will need to deféwt brightness
feature.

Output offset

The autopilot expects a differential voltage ofdty means to steer
straight ahead. Because of manufacturing toleratheeSmart
Coupler has a method of trimming the output voltsgé¢hat it
transmits 0 when it wants the autopilot to steexight. Once set by
the factory it should never have to be set again.

How to set the Smart Coupler II-P (with 3
buttons)

All calibration modes work in the same way. Holdawtioone of the
three buttons while you power-up the Smart Coupdeep the
button depressed until the LED’s stop flashing. @S OK LED
will flash last. The number of flashes indicates thurrent setting for
the parameter that you have selected. Now useotlrse or the
heading button to modify the parameter. When yeusatisfied, turn
off the Coupler.

Night Dimming

Hold down the Intercept push button and power @pSmart
Coupler. Keep the button pressed until the norroalgw up light
sequence is finished. The intercept LED will bisiawly.

Now you can set the night brightness. You can sélem 10 levels:
Level one means don't dim at all, Level ten meamstde most.
Push the heading pushbutton to decrease brighénelsgush the
course pushbutton to increase brightness. Aften pash, the GPS
OK LED will blink from one to ten times correspondito the
brightness selected. You have to wait for the GIRS.ED to stop
blinking before pushing the course or heading lougtgain.
Remember, ten blinks means least bright, 2 bliskadst bright,
while one blink means disable nighttime dimming.a&ftlyou are
satisfied, turn the Smart Coupler off, then ongtum to normal
operation.
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Course Mode course width

Be sure course mode course width is correct befmdifying the
heading mode course width.

Hold down the course pushbutton and power up therSGoupler.
Keep the button pressed until the normal poweiighd bequence is
finished. The course LED will blink slowly.

Now you can set the course mode course width. aouselect from
four widths: 1.25, 2.5, 5 and 10NM full scale. Th@responds to 1,
2, 3, and 4 blinks of the GPS OK LED. Push thedhen
pushbutton to increase course width and push thesegushbutton
to decrease course width. After each push, the GREED wiill
blink from one to four times corresponding to tleeise width
selected. You have to wait for the GPS OK LED tpstlinking
before pushing the course or heading button a@aie. blink means
1.25NM while four blinks means 10NM. When you aatisfied,

turn the Smart Coupler off, then on to return tonmal operation.

Blinks | Width
1 1.25NM
2 2.5NM
3 5.0NM
4 10NM

Table 5 - Course width, course mode

Heading Mode course width

Be sure course mode course width is correct befmdifying the
heading mode course width. Head mode course wsdttlative to
course mode. When you change course mode, yoy otelhge
both heading and course mode. Change heading noaigecwidth
only after you are satisfied with the way the ar@ behaves in
course mode.

Hold down the heading pushbutton and power up tharSCoupler.
Keep the button pressed until the normal poweiighd bequence is
finished. The heading LED will blink slowly.

Now you can set the heading mode course width. casuselect
from six widths: 12.5, 25, 50, 100, 200 and 400rdeg full scale (at
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1.25NM course mode). This corresponds to from @ ilinks of the
GPS OK LED. Push the heading pushbutton to inereasrse
width and push the course pushbutton to decreagssewidth.
After each push, the GPS OK LED will blink from otwesix times
corresponding to the course width selected. Yo hawvait for the
GPS OK LED to stop blinking before pushing the ceuor heading
button again. When you are satisfied, turn the $@aupler off,
then on to return to normal operation.

Blinks | Width
1 12.5 degrees

25 degrees

2

3 50 degrees
4 100 degrees
5

200 degrees

6 400 degrees

Table 6 - Course width, heading mode

This table is accurate with the course mode se#tirig25NM.

How to set the Smart Coupler Il LE (with
1 switch)

All calibration modes work in the same way. Hold gwitch to one
side or the other while you power-up the Smart Garugkeep the
switch held over until the LED stop flashing. ThED will flash
green last. The number of green flashes indichesurrent setting
for the parameter that you have selected. Now tliekswitch left or
right to modify the parameter. When you are satisfturn off the
Coupler.

Night Dimming
This parameter cannot be adjusted via the switcthehE.
Course Mode course width

Be sure course mode course width is correct befmdifying the
heading mode course width.
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Hold the switch to the left and power up the Sr@tipler. Hold the
switch until the normal power up light sequencérished. The
LED will blink orange slowly.

Now you can set the course mode course width. “aouselect from
four widths: 1.25, 2.5, 5 and 10NM full scale. Thegresponds to 1,
2, 3, and 4 green blinks of the LED. Click thetstito the right to
increase course width and click the switch to #&fetb decrease
course width. After each push, the LED will blinkegn from one to
four times corresponding to the course width setkcYou have to
wait for the LED to stop blinking before clickinge switch again.
One blink means 1.25NM while four blinks means 10NNMhen

you are satisfied, turn the Smart Coupler off, tharo return to
normal operation.

Blinks | Width
1 1.25NM
2 2.5NM
3 5.0NM
4 10NM

Table 7 - Course width, course mode

Heading Mode course width

Be sure course mode course width is correct befmdifying the
heading mode course width. Head mode course wsdtlative to
course mode. When you change course mode, yoy mdehge
both heading and course mode. Change heading noagecwidth
only after you are satisfied with the way the ar@ behaves in
course mode.

Hold the switch to the right and power up the Sr@atipler. Hold
the switch until the normal power up light sequeiscinished. The
LED will blink orange slowly.

Now you can set the heading mode course width. céouselect
from six widths: 12.5, 25, 50, 100, 200 and 400rdeg full scale (at
1.25NM course mode). This corresponds to from @ Iilinks of the
GPS OK LED. Click the switch to the right to incseacourse width
and click the switch to the left to decrease cowniskh. After each
push, the LED will blink green from one to six tisneorresponding
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to the course width selected. You have to waitlierLED to stop
blinking before clicking the switch again. When yame satisfied,
turn the Smart Coupler off, then on to return tormal operation.

Blinks | Width
1 12.5 degrees

25 degrees

50 degrees

100 degrees

o~ W N

200 degrees
6 400 degrees

Table 8 - Course width, heading mode

This table is accurate with the course mode se#tirig25NM.

To set any parameter using a Windows®
based computer

You can change any of these parameters using bie dascribed
below and one of the Smart Coupler set-up utilitygpams. These
programs are available on the Porcine Associatéssite
www.porcine.conor by request from Porcine Associates. You will
find the utilities in the section of the web sitdled Downloadable
Files

There are two flavors of the utility, one runs unB©S, the other
runs under Microsoft Windows. The rest of this eettescribes the
use of these programs. Normally the Coupler camsked as it is
delivered from the factory.

Required tools
Computer
The computer must be a Windows® or DOS based meaatiifh a

serial port. If it only has a USB port you can aséSB to serial
adaptor.
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Meter

Setting the zero requires a voltmeter that can oreasltages less
than one millivolt. A meter is not required to setirse width.

Fixture

The connection cables are shown in Figure 3 andr&ig below.

To IBM-PC/AT To Smart Coupler Il
1 _— 1
3 3
s ;
HO !
9 9
Female DB-9 Female DB-9
9-14 Volt DC Power Supply
14V E
GND illi
Millivoltmeter J
Figure 3- Setup and calibration fixture
To IBM-PC/AT To Smart Coupler Il
1 1
3 3
s °
. — Male DIN-5
9
Female DB-9

Figure 4- Setup and calibration fixture - in aircraft

If you have a portable computer, you can calibtia¢eSmart
Coupler in your aircraft using the cable showniguFe 4. Using
this cable you will have to connect your voltmetethe +left and
+right wires in the aircraft in order to monitoethero.

Software

A DOS-based setup program and a Microsoft Windaiisps
program is available. Either download one fromPloecine
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Associates web site or request a CD from Porcirspéiates. These
programs can be used to test the Smart Coupldreobench as well
as to set it up.

Setup instructions

Connecting the Smart Coupler

One DB-9 of the fixture connects to an IBM-PC/ATatwne. The
other DB-9 plugs into the Smart Coupler. Be carafuthe two
connectors are identical mechanically but diffexceically.

If you use in in-aircraft setup (Figure 4), the teannectors are
different, but the meter connections must be matiereally as they
are not part of the fixture.

Starting the setup/calibration program (Windows
version)

Download the utility from the web site:
ftp://ftp.porcine.com/SmartCoupler/simNMEA.exEhis file is a
self-extracting zip file that will unpack the inggarogram. Place the
simNMEA.exe file in a temporary directory and rin(Either use
the Start | Run command in the start menu or dotlldke on the file
using Windows Explorer.)

Once unpacked, run setup.exe from the temporaegtdiry to start
the Windows installation process. Once again, eilise the Start |
Run command from the start menu, or double clickherfile from
within Windows Explorer. When the process is figidtyou will
find a new entry in the start menu sSimNEMAL.exé¢hi@a new folder
SIiMNEMA.

Starting the setup/calibration program (DOS version)

Download the utility from the web site:
ftp://ftp.porcine.com/SmartCoupler/utility.zipnzip this file to a
new directory. Switch to the new directory and type

QCN /1 (or QCN /2) O

If the calibration fixture is attached to COM1:pgyQCN /1. If itis
attached to COM2:, type QCN /2.
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Follow the instructions on the screen. Select ativom the menus
by typing a single letter. It you need to put inuanber, follow the
number with an entef]) . The GPS OK indicator will blink when a
calibration command is accepted.

When the coupler has no lights showing it is aklésly listening at
9600 and 4800 baud. If the coupler does not rezeghie
calibration command, re-issue the command. Thé Vigihblink
when the coupler accepts it.

Setting Course Width

Course width can be set to 1.25, 2.5, 5 or 10NMu ¥annot tell
what the old course width was set to. Couplersatet the factory
to 1.25 NM unless we are instructed to do otherwise

Setting the zero

You cannot tell what the old calibration factor veas to. Calibrate
the Smart Coupler zero by stepping through thefalig sequence:

1. Letthe Smart Coupler warm up for 2-3 minutested\the
voltage on the meter. If it istAmv, no further calibration is
needed.

2. Set the calibration factor to zero.
Note the voltage on the meter.

4. Set the calibration factor to the number of inolits that show
on the meter above. If the meter shows +3mv, wsdilaration
factor of three. If the meter shows -2mv, use #cation factor
of -2.

5. After calibration, the meter should reagilénv. If it does not,
adjust the calibration factor accordingly and tggia.

Setting the lamp dimming factor

Couplers have three modes for night dimming:

1. Use the built-in light sensor
2. Follow the aircraft panel dimmer
3. Full bright or full dim.
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These modes are explained below.

Use the built-in light sensor

This is the default for the II-P model. Only the &trCoupler II-P
has a light sensor. The yellow sense wire is unuéed can set the
minimum brightness using the Windows version ofgbtip utility.
Only values from 0 to 6 work. Level 6 is most dim.

Follow the aircraft panel dimmer

This is the default for the II-LE model Connect ffelow wire to
the aircraft panel lamp bus. Use the setup utiitghoose external
voltage sense mode.

Full bright or full dim

This mode is available for retrofit. Connect thdow wire to the
nav light switch. The sense wire changes the hmiggd depending
on the voltage sensed — over 2.5V the lamps arendhihe under
2.5V the lamps are bright. Use the setup utilitghoose minimum
brightness in a range of 0-9 where 9 is most dim.
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