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MCP737

FOREWORD

Thank you for your MCP737 choice; through this hardware you will meet a realism never
experienced before in your flight with Flight Simulator. This manual give you the information to
connect and use MCP737 panel with FS2000/2002/2004 and with Project Magenta
(www.projectmagenta.com).

MCP737 reproduce the Boeing 737 Mode Control Panel (more simply known as autopilot); MCP is
the interface to the pilot with a complex system that commands the Auto throttle system (A/T),
Autopilot Flight Director System (AFDS) and Flight Management Computer (FMC/CDU). The long
history of Boeing 737 with its numerous versions, have incorporated many revisions to the
automatic flight system. So there are many versions of MCP; MCP737 reproduce the panel used in
the most recent versions. Slight differences and reduced dimensions with respect to the original
panel (about 85% scaled) has been chosen to reduce cost and thus the sale price, have resulted in
MCP737 dedicated for all simmers that are keen on flight.

The MCP737 can carry out all the typical and essential functions of the Boeing 737 like: Full
Instrument Approaches, Autoland, Go-around, Altitude Captures, Vertical Speed Control,
Horizontal Speed Control (Auto throttle), and Altitude Changes. Also LNAV and VNAV controlled
flights may be performed (with Project Magenta).

Even though this hardware is developed on basis of B737 models, it can also be used with any
aircraft in the MS Flight Simulator.

The functioning of the MCP737 have some differences with respect to the standard FS panel. This
manual assumes the user is familiar with the procedures and acronyms used by FS, to better
understand how the MCP737 functions operates in a different way than FS standard.

NOTE: With Project Magenta, MCP737 form the hardware interface to set and select various
control substituting keyboard and mouse use (through digital input and output). Logics and
operative modes are managed by the Project Magenta software. On the basis of 737 versions, in
some cases the functions may differ from those described in the section “Functioning overview”. If
you use Project Magenta please refer to the related manual (www.projectmagenta.com).

HARDWARE INSTALLATION

MCP737 is also made for people that make their own “Home-Cockpits”; for this reason MCP737 is
provided with wide expansion capability and is designed for panel assembly.

MCP737 is as well made for the more occasional “desktop” pilot using the panel on a desk
mounted on the optional aluminum stand.

As a matter of fact the use of a hardware MCP will contribute considerably to your flight experience
as you no longer will “turn” the essential knobs and dials via hard to find mouse hotspots but
instead will be able to turn/push them with 100% precision and accuracy like you are in command
of the real aircraft.

Your flying experience with Flight Simulator will never be the same again after installing this highly
addictive device either you are a professional real life pilot or a newbie.

To fix the MCP in your cockpit, see the dimensions quoted on Figure 21 at the end of this manual.
Keep space for cables and connectors and for “MCPEX1” connection board (see following) if you
intend to extend your system with it. The MCP may be fixed through the holes arranged on front
plate; when you fix it, do not extremely tighten the screw as you may damage the coating.
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CONNECTIONS

Sockets for MCP737 connection are on the back of panel (Figure 1). To use MCP you have to
connect the power supply and RS232 computer interface only; other connectors are disposed for
system expansion and external module connection (see following). To connect external switches,
button etc. see section “EXPANSIONS”.

EO®

Figure 1: Connectors

A - Input/Output (I/0O) expansion socket

B - Game-port

C -5 poles DIN socket for external module connection
D - RS232 interface to computer

E - Power supply socket

COMPUTER CONNECTION

Connect MCP737 to the PC serial port RS232 (COM1 to COMN) using the enclosed RS232 cable;
if your PC does not have a serial port, you may connect it to an USB port using a standard RS232
to USB adapter (not supplied). Switch off the computer before connecting RS232. If you use an
RS232/USB adapter, you may connect it directly to the MCP socket, or using the provided RS232
cable as an extension if the size of the adapter doesn't allow the direct connection to MCP. To
install RS232/USB adapter refer to the related manual.

If you use Project Magenta in a computer network it is preferable to connect MCP737 to the same
computer where Project Magenta MCP is installed.

EXPANSION SOCKETS

MCP737 have a game-port and two further expansion sockets. A 40-pin connector “A” allows
analog and digital input/output connection, while DIN 5 pole socket is used to link CPflight modules
(refer to our website http://www.cpflight.com for availability). Provided software allow setting
devices connected to the expansion socket; more details in section “Expansion” and
“Configuration”.

GAME PORT

MCP737 is provided with a standard Game Port input on a 15 pin socket “B” with support for 4
analog input and 4 digital input. The Game Port input allow a connection of standard analog joy-
stick with 4 axis and 4 button; digital or “Force feedback” joystick are not supported.

Inputs from the Game Port are set through MCP_CONF software, so, it is possible to wire a
separate control for more engines etc; about that, look into section “EXPANSION” for more
information.

POWER SUPPLY

MCP737 is provided with an universal supply adapter that accept a voltage of 100 to 240Vac.
Connect the cable to "E” socket on back of MCP737 and plug the adapter to a main supply socket.
Now, MCP737 is in stand-by mode and it will be switched-on running FS and CPflight driver (or
Project Magenta MCP). If you don’'t use MCP737 for a long time it is preferable disconnect the
power supply adapter.
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MCP737 accepts a supply voltage of 4,5 to 5vVdc. Only provided stabilized plug-in power
supply adapter must be used; do not attempt to plug in a different adapter to MCP as you
may irreparably damage it.

SOFTWARE INSTALLATION

There are two software applications to install for MCP737 use: FS_COM.exe manage the data
exchange with the computer and MCP_CONF.exe allow the configuration of some preferences and
the assignment of inputs and outputs. To install the software, download latest version at
http://www.cpflight.com/sito/downloads/downloads.asp, (the file is in a compressed zip archive);
unzip the files in a temporary folder and run “setup.exe” then follow the instructions on the screen;
start PC as administrator to install software on Windows 2000/XP. With some old operative system
(W95/98 First edition) a Windows service pack upgrade could be required.

The data exchange between FS_COM and FS occur through the popular FSUIPC.dII, if you didn®
use it before, copy the file FSUIPC.dIl into module folder of Flight Simulator. If you use the
MCP737 with FS2004, latest version of FSUIPC is needed (starting from revision 3.11). Visit
http://www.schiratti.com/dowson.html page for latest information’s about FSUIPC.

The first time you run FS_COM.exe you will be asked to register your copy of FSUIPC (if not
already done before); see on Readme document in the archive file for registration key and
procedure.

To verify the file exists in Module folder, run Flight Simulator and look at the menu bar: you should
see a new menu called “Modules” and below “FSUIPC”. There is an important selection to do
here: open “FSUIPC Option and Setting” and uncheck the “Enable V/S sign correction”
check box in Technical tab.

Note: if you need to run FS_COM automatically when Flight Simulator starts, insert in [Programs] section of FSUIPC.ini
(it also is located on Module folder of FS) the line command:

runif1=HIDE,READY,CLOSE,C:\Program files\Microsoft Games\FS2002\MODULES\FS_COM.exe

(The path refers to default FS002 directory, if you have installed FS into another folder change the command line to the
full correct path). To modify FSUIPC.ini file you may use any text editor like Notepad.exe, do not modify others line of the
file. On http://www.schiratti.com/dowson.html page you may find a useful application (FSUIPCRunOptions.zip) that will
do it for you.

FIRST SET UP

Before using MCP for the first time you should do some easy set up operations. Run MCP_CONF
program; at a first launch you will be asked for the selection of the communication port. Typically
there are two serial ports on a computer: COM1 and COM2, select the COM used for MCP737; if
you use a RS232/USB adapter see relate documentation; typically it should be assigned to the first
available number for COM ports (in this case COM3) but in some cases the set-up may be
different; you can check your configuration on Device Manager tab in the System Property of
Windows. If you use the MCP737 with Project Magenta, you have to enable communication in this
software, to do this open “mcp.ini” file in the MCP folder of Project Magenta and in the [Serial
Connection] section of file set CpflightComm= n where “n” is the COM port you are connected to
MCP hardware as above indicate. Now you are ready to fly using MCP737.

Note: If you have external control devices connected to the expansion sockets you should assign functions
to them. To use I/O extensions with Project Magenta you have to copy configuration files in the Project
Magenta MCP folder. Configuration files are: Preferences.txt, DigitalIN.txt, DigitalOUT.txt, AnalogIN.txt and
AnalogOUT.txt. All files are stored in the CPflight folder when you run the configuration software
MCP_CONF . (see “EXPANSION” and “CONFIGURATIONS” sections).




MCP737

MCP START-UP
To switch-on MCP follow these steps:
1. Connect power to the MCP

2. Start Flight Simulator
3. Start FS_COM.exe (or Project Magenta MCP if you use it)

MCP will start showing the firmware release on IAS/MACH display, and then synchronize data with
FS.
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FUNCTIONING OVERVIEW

This section describes the MCP737 functioning with FS2000/20002/2004. With Project Magenta,
MCP737 forms the hardware interface to set and select controls substituting keyboard and mouse;
functions are managed by Project Magenta software.

There are some differences between MCP737 and the standard autopilot of Flight Simulator.
MCP737 is developed on Boeing 737 model, even though a simulation program does not allow
100% of functions in the real aircraft; there are limits because of some B737 functions that may not
be simulated. It's also true, that there are many different versions of 737 also between aircraft
produced for different flight companies.

Automatic flight system of Boeing 737 are serviced by two Flight Control Computer” (FCC) called
“A” and “B”, MCP737 simulate their existence where needed, even if obviously only one computer
will operate.

Operative mode is affected by settings of MCP, by the previously selected mode and by the
existing situation. In some cases an operative mode may be disabled or it will be necessary to
deselect previous selected mode to enable it; in some other case a mode will be engaged
automatically etc. See the following description of each control.

If you use MCP737 with the standard FS panel on screen, it is very important that you refer only to
MCP737 panel, as depending on the situation there may be differences between panels.

When you load a flight MCP will synchronize data with FS (except toggle switches position), this
allow you to recall values saved with the flight.

Display and controls

Numerical indications are achieved by high efficient LED display; in “Main Setting” tab of the
configuration software it is possible to regulate the display brightness and some other preferences.
When a Mode is selected on the MCP, a green light will illuminate on the button; this indicates that
mode is active or “Armed”, pushing the button again will deactivate this mode. In some cases, a
mode selection will deselect a previously engaged or armed mode. If the LED remains off when
you push a button this means that this mode is not selectable in the actual condition.

Numerical values on the MCP display are set by incremental encoders; turn the knob clockwise to
increase a value and anticlockwise to decrease. If you turn either the Course or Heading knob fast,
the increase/decrease will be amplified to allow you to rapidly approach a desired value.

Refer to the following Figure 2 for function description of each item:
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Figure 2: indications and controls position
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COURSE DISPLAY: show the VOR Course selected on NAV1 radio. Default value when
creating a new flight is “000”; loading an existing flight, the MCP display will be updated with
saved value.

COURSE SELECTOR: select Course for VOR1. Value is shown on Course Display and on
EHSI “Electronic Horizontal Situation Indicator” of instrument Main panel (ND with Project
Magenta). Selected course become operative in VOR LOC mode if the NAV1 radio is tuned on
an active VOR station.

MASTER FCC INDICATOR A (MA): On 737 indicates which of the two FCC is the Master.
The Master FCC is defined by the activation sequence of F/D switches or CMD buttons (see
next); so only one of the two light indicates.

F/D FLIGHT DIRECTOR SWITCH: activates the Flight Director (F/D). Flight Director displays
the magenta “command bar” in the EADI indicator “Electronic Attitude Direction Indicator” on
the main instrument panel (on “Captain” side PFD with Project Magenta). Command bar
provide the indications to keep the plane to autopilot setting conditions during manual flight. On
MCP there are two F/D switches; the second one operate only with Project Magenta (FS does
not have the First Officer side). On FS, the second switch may be assigned to any other
function (see also “Configuration” section).

A/T AUTOTHROTTLE SWITCH: Enables (ARM) the Auto Throttle (A/T) system. On 737 the
AIT moves the thrust levers to maintain the speed selected on IAS/MACH display or
commanded by FMC/CDU (flight management computer). The switch only Arm the Auto
Throttle, the thrust control depending by mode selected on MCP (N1, SPEED or LVL CHG).
During an instrument landing, or landing with auto throttle controlled speed (see next), when
reaching 27ft radio altitude auto throttle will reduce to the minimum thrust (RETARD) and 2
seconds after touchdown will be automatically disengaged.

Note: Radio Altitude (RA) is the true vertical distance to the ground below and usually differs
from the barometric altitude indicated on the altimeter; with Project Magenta the Radio Altitude
is visible on the PFD indicator (only below a preset altitude).

Automatic disengagement of the auto throttle is indicated by the blinking of Auto Throttle
indicator lamp (point 6); this indicate that the switch position disagree with the Auto Throttle
status.

To rearm the Auto Throttle, move the switch to “OFF” position and then to “ARM” again.

AUTOTHROTTLE INDICATOR: On when A/T switch is in “ARM” position, blink when in
automatic disconnect (point 5).

IAS / MACH DISPLAY: show commanded speed in Knots or Mach number. The exchange
between two values is obtained by C/O button (see follow); when altitude exceeds 26000 feet
the indicator automatically goes to “MACH” display. When you load a new flight the default
value will be automatically set to 110 Knot. If you load a previous flight, speed display will be
loaded at speed value saved with the flight. In VNAV mode (Project Magenta), "IAS/MACH”
display stay off (see PM Manual).

IAS / MACH SELECTOR: select the commanded speed on “IAS/MACH” display. Limits for
speed set up are 110 to 500 for Knot unit and .60 to .99 for Mach unit. If VNAV mode is active
(Project Magenta), “IAS/IMACH” display will be off and selector will not operate.

IAS / MACH “c/o” SWITCH: Allow manual exchange between Knot and Mach format; when
altitude exceeds 26000 Feet the indicator automatically goes to “MACH” display.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

N1 MODE SWITCH: N1 mode set the engines thrust to N1 limits value. With Project Magenta
N1 limits are calculated by FMC/CDU for various flight phase (climb, cruise, descend etc.),
referring to some data as fuel quantity, temperature etc (see Project Magenta manual). Since
FS do not dispose of FMC/CDU, the N1 mode set a fixed thrust which is 73% of N1. If the
check box “Use N1 button as TO/GA” in the configuration software is enabled (see
“CONFIGURATION” section) N1 button may be used as TO/GA when on ground or below
2000ft RA. Auto Throttle switch have to be in “ARM” position to operate N1. When you select
SPEED mode, N1 will automatically deactivate.

SPEED MODE SWITCH: engage engines thrust control to hold selected speed set on
“IAS/IMACH” display. To engage SPEED mode the Auto Throttle switch have to be in “ARM”
position. If LVL CHG is active, SPEED mode is inhibited, so you must first deselect LVL CHG
mode to select SPEED mode. When you select N1 or LVL CHG mode SPEED mode is
automatically deactivated. SPEED mode engages automatically when the aircraft reaches
commanded altitude with LVL CHG mode.

LVL CHG MODE SWITCH: LVL CHG mode coordinate pitch and thrust so that the aircraft can
reach the selected altitude maintaining selected speed. If there was previous activated
SPEED, N1 or V/S mode, this will be automatically disengaged. LVL CHG mode is enabled
only when the Auto Throttle switch is in “ARM” position, and CMD A or B is enabled (see point
27) and selected altitude on MCP is different from the actual aircraft altitude. If there was
previous activated SPEED mode, speed value on “IAS/MACH” value become the Target-
speed for LVL CHG mode; otherwise, actual aircraft speed value will be maintained as Target-
speed and updated on IAS/MACH display.

VNAV MODE SWITCH (only with Project Magenta): VNAV mode controls pitch and thrust to
follow the vertical profile settled by FMC/CDU for each flight phase. To engage VNAV mode
you need to have an active flight plan on FMC/CDU and the Auto Throttle switch have to be in
“ARM". During flight in VNAV mode IAS/MACH display stay blank and commanded airspeed
will be indicated on PFD (see Project Magenta manual). Since default FS do not have a
FMC/CDU, VNAV mode will not operate; the button may then be assigned to other functions
by the configuration program.

HEADING DISPLAY: displays selected heading used in HDG SEL mode.

HEADING SELECTOR: sets heading in HEADING display. Selected route is also shown by a
magenta bug on EHSI (or Project Magenta ND).

HDG SEL MODE SWITCH: engages the Heading Select mode and command roll to follow
heading selected on heading display. When engaging Heading Select mode the other previous
roll control mode will disengage. Modifying Heading when HDG SEL is engaged, the aircraft
will turn to take up the new heading. For the HDG SEL to be engaged CMD A or B must be
active.

BANK ANGLE SELECTOR: Manual bank limit selector is not simulated.

LNAV MODE SWITCH (Project Magenta): engage/disengage Lateral Navigation mode.
LNAV mode controls the horizontal flight path to intercept and to maintain the route set in the
FMC/CDU active flight plan. To enable LNAV mode you have to program an active flight plan
in the FMC/CDU (see Project Magenta manual). In FS, LNAV mode can also be simulated
using the GPS; that means you need to have an active flight plan programmed in the GPS.
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19.

20.

21.

22.

23.

24.

25.

26.

VOR LOC MODE SWITCH: engage/disengage the VOR LOC mode. VOR LOC mode controls
the horizontal flight path to intercept and to maintain a VOR radial (or localizer) set on the
Course display. When you engage VOR LOC mode the other previous modes for horizontal
control are disengaged. If you are in HDG SEL mode, selecting VOR LOC mode will put VOR
LOC in “ARM” position and the aircraft will follows the HDG SEL mode (both key lighted) until
you intercept the VOR radial. When intercept of the VOR radial (or LOC) the HDG SEL key
light will extinguish. To engage the VOR LOC mode, NAV1 radio has to be tuned to an active
VOR station or Localizer.

APP MODE SWITCH: engage/disengage the Approach mode. Approach modes flies the
aircraft to intercept and maintain the ILS path during the final approach. Will be intercepted
both via the horizontal path LOC (localizer) and the vertical path G/S (glide slope). Approach
may be executed with one or two autopilots engaged (see point 27: “AUTOPILOT ENGAGE
SWITCHES CMD A e B”). To engage APP mode, NAV1 radio have to be tuned on an ILS
station. To correctly capture the ILS path, intercept the localizer first and then the Glide Slope
from below; once you intercept the LOC the capture of G/S is indicated by the light in the APP
key extinguish (with Project Magenta all advices are shown on PFD). If you approach in single
autopilot configuration, you have to disengage the autopilot before touchdown, and land
manually (see point 27 for dual A/P approach).

ALTITUDE DISPLAY: show selected altitude.

ALTITUDE SELECTOR: allow you to select an altitude on the “ALTITUDE” display. Selectable
range is O to 50000ft with step of 100 ft. Different to FS2000/2002/2004 standard autopilot,
madification of altitude setting do not influence the flight until you engage a vertical mode (LVL
CHG or V/S).

ALT HLD MODE SWITCH: engage/disengage Altitude Hold mode. ALT HLD mode work in a
different way compared to FS standard autopilot; it operates depending by the aircraft flight
situation when you push ALT HLD key:
Pushing the key during an altitude change in LVL CHG or VIS mode (see below) the
aircraft stops the climb/descent at the actual altitude and the lamp on ALT HLD button will
light up. In this situation to reach the selected altitude you have to engage LVL CHG or V/S
mode again.
If the aircraft is at the altitude settled on “ALTITUDE DISPLAY”, LVL CHG and V/S modes
do not operate and the buttons lights are off.
If the aircraft is at altitude settled on “ALTITUDE DISPLAY”, selecting a new altitude with
altitude selector will light up the ALT HLD button lamp, but the aircraft does not modify its
flight level until you engage LVL CHG or V/S mode.

VERT SPEED DISPLAY: show the Vertical Speed value selected to control aircraft during the
altitude changes. VIS display is blank when V/S mode is not active.

VERT SPEED SELECTOR: set vertical speed in “VERT SPEED” display. Range is -6000 to
+6000fpm (feet per minute). Set up is possible with 50 ft steps if V/S is less than +1000ft and
with 100 ft steps if V/S is £1000 ft or more.

VIS MODE SWITCH: engage/disengage Vertical Speed mode. V/S mode controls the
ascension speed during altitude changes. To engage V/S mode the altitude selected on
“ALTITUDE DISPLAY” must be different to the actual aircraft altitude; if aircraft is already at
this altitude a push V/S button is useless. If you are in ALT HLD mode (ALT HLD key lights)
you should disable ALT HLD mode pushing ALT HLD button before engage V/S mode;
however, in this condition it is possible to engage V/S mode turning the vertical speed selector.
If you engage V/S mode during an altitude change (for example when flying manually) the
current vertical speed becomes the reference V/S and the Vertical Speed Display will be
updated to this value.
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27.

28.

29.

30.

31.

32.

AUTOPILOT ENGAGE SWITCHES CMD A e B: these buttons engages/disengage the
autopilot. On 737 each of two keys have control on relative FCC (Flight Control Computer). To
engage the A/P in CMD mode, the DISENGAGE BAR (point 29) must to be in ARM position
(lever up). Engaging CMD B when CMD A is already engaged, causes an automatic
disengage of CMD A and vice versa. The only condition where both CMD A and B may be
active (on real 737 both the FCC) is during an instrument landing with APP mode active. When
you push a CMD button you see that the related button-lamp will light up, while a new push
cause the autopilot to disengage and the lamp will extinguish. All Autopilots can be disengaged
through AUTOPILOT DISENGAGE BAR also or through an external disengage button if any
(see “EXPANSION” section). Engagement of autopilot (CMD A or B) is disabled when on
ground and during take-off phase in TO/GA mode (take-off/Cruise) until radio altitude (RA) is
greater than 400ft. Engage of autopilot (CMD A or B) during the take-off phase will
automatically engage HDG SEL and LVL CHG mode; so during the pre-flight checklist it is
advisable set up both altitude and heading on MCP. Usually pre-flight for MCP is:

Flight Director Switch: ON

A/T Switch: ON

IAS/MACH: V2

HEADING: runway heading

ALTITUDE: restrictive altitude in SID or by departure control
AUTOPILOT DISENGAGE BAR: ARM (switch up)

A/P ENGAGE (CMD A o B): OFF

AUTOLAND: like previous mentioned, the “APP” mode is the only mode witch allow both CMD
A + CMD B autopilot engagement for an instrumental landing. To engage the second autopilot
both NAV1 that NAV2 radio have to be tuned to the same ILS frequency and the APP mode
must be armed. Engaging both A/P is then possible if the aircraft is at a radio altitude greater
than 800ft RA; below this altitude it is not possible to engage the second autopilot. During an
AUTOLAND, flare engages at 50ft RA and at 27ft RA the Auto Throttle retards to minimum
value (RETARD). At touchdown both autopilots (CMD A and B) will disengage and Auto
Throttle will disconnect 2 seconds later. The Auto Throttle disconnect is annunciated by
blinking of Auto Throttle Indicator (point 6). To execute an AUTOLAND you should use the
correct speed and flap settings allowed for AUTOLAND also wind conditions should be within
allowable limits.

AUTOPILOT CWS A and B ENGAGE SWITCHES: due to FS limitations CWS mode (Control
Wheel Steering) can not be simulated. CWS A and B buttons may be assigned to other
functions through the configuration program.

AUTOPILOT DISENGAGE BAR: pushing down the disengage lever will cause both A/P to
automatically disengage. Switch must be in ARM position (lever up) to enable the A/P for
engagement.

FLIGHT DIRECTOR (RIGHT) SWITCH: activate the Command bar on “First Officer” PFD
(Project Magenta only). With standard Flight Simulator this switch may be assigned to other
function (see also point 3 and 4).

MASTER FCC INDICATOR B (MA): see point 3.

COURSE DISPLAY (RIGHT): show the VOR Course selected on NAV2 radio. FS Default 737
do not show NAV2 course; however right course selector may be used with any other suitable
aircraft. With Project Magenta, right course is displayed on the “First Officer” sides ND. Default
value when creating a new flight is “000”; loading an existing flight, MCP display will be
updated with saved value.

10
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33. COURSE SELECTOR (RIGHT): select Course for VOR2. With Project Magenta, right course
is displayed on the “First Officer” sides ND. FS Default 737 do not show NAV2 course;
however right course selector may be used with any other suitable aircraft using OBS2.

11
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EXPANSIONS

WARNING! The use of Input/Output without suitable knowledge could lead to damage of the MCP737
and also may involve risk of electrical shock, if you don’t fully know what and how to connect, don’t
do it; warranty does not cover damages due to incorrect wiring of any external device. If you have
any doubt contact us at support@cpflight.com

If you know how to connect two wires to a switch you may intend to reproduce a working flight
deck. MCP737 comes provided with wide expansion capability, this allows you to connect and
interface them to Flight Simulator: switches, rotary switches, pushbuttons, potentiometers etc. The
enclosed configuration software MCP_CONF permits the assignment of connected devices to any
command of Flight Simulator and Project Magenta (to see assighable commands run
MCP_CONF.exe).

The expansions are subdivided on three connectors: (Figure 3):

A: 40 pole 1/0 connector

B: Game-port

C: DIN 5 pole socket (CPEXP)
d : external TO/GA

__%]

Figure 3: Expansion connectors

Close to RS232 socket, there is a small 2-pole connector (d); it's ready for an external TO/GA
pushbutton. TO/GA is not in the assignable input list because part of AFDS and A/T systems so
functionally element of MCP. TO/GA button is located on throttle quadrant on real 737; you may
connect a standard pushbutton to the connector or differently you can assign function to N1 key of
MCP (see main setting option in configuration software MCP_CONF).

40 POLE I/0 CONNECTOR (A)

Through the 40 pole connector (A) is possible to connect devices to MCP and therefore to Flight
Simulator. To make easier your connections, a MCPEX1 connection board is available, it allows
you to wire your external devices through useful terminal blocks arranged for each channel.
Through MCPEX1 you may connect:

64 digital inputs:  Each channel dispose of a dedicate double terminal block, you can wire

(8 X 8 matrix) toggle switches, momentary pushbuttons or anything capable to make
electrical contact; rotary switches may also be used keeping more input
channels.

10 digital outputs: Each channel dispose of dedicate three-pole terminal block with exchange
relay contact to control external supplied devices. You may use digital outputs
to command external indicator lights (for instance gear position lights) or any
two state device
WARNING! Maximum applicable voltage is 24 Volts (ac or dc), each
relay can drive maximum 2-Ampere current load.

6 analog inputs: Each channel dispose of dedicate three-pole terminal block to wire
potentiometers to control any analog variables (for instance separate throttles
for engines). You can use round shaft or slide potentiometers; multi-turn
potentiometers can also be used (for instance to control pitch trim). Linear

12
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response potentiometers with 10 to 100 KOhms value shall be used.
2 analog outputs: We also arranged two 0 to 4.5Vdc analog outputs; they may be assigned to
airplane attitude or some variables alike. Use of analog outputs require
external electronic circuits and it's dedicated only to expert users; do not
attempt to use analog output directly, contact support@cpflight.com if you
need to use analog outputs.

The following section gives you some tips to clarify any possible doubt you may find in the
development of your flight deck. Even though the contents of this section can appear obvious for
experienced users, we think it can please many users. All indications are related to MCPEX1
adapter’s use, technical users that mean realize their own adapter may find the connector pin out
in Figure 4, (schematic diagram of MCPEX1 adapter can be found on downloads page of web
site).

+5V
ANALOG OUTPUT 1

+5V Note: if you mean to realize your own
adapter and connect it to MCP using

ANALOG INPUT 1
ANALOG INPUT 3
ANALOG INPUT 5
DIGITAL INPUT COLUMN 1
DIGITAL INPUT COLUMN 3
DIGITAL INPUT COLUMN 5
DIGITAL INPUT COLUMN 7

ANALOG INPUT 2
ANALOG INPUT 4
ANALOG INPUT 6
DIGITAL INPUT COLUMN 2
DIGITAL INPUT COLUMN 4
DIGITAL INPUT COLUMN 6
DIGITAL INPUT COLUMN 8

2
4 ANALOG OUTPUT 2
6
8

an IDE flat cable, note that there is
different type of it. Especially some
cable lacks of N°20 pole that is used as
insertion key; if you use this type of cable
to connect the MCP737 you lose all eight
digital inputs wired to “ROW 2 (see
Figure 4. Use full 40-pole cable only.
MCPEX1 connection board comes with
needed cable.

DIGITAL INPUT ROW 2
DIGITAL INPUT ROW 4
DIGITAL INPUT ROW 6
DIGITAL INPUT ROW 8
DIGITAL OUTPUT 2
DIGITAL OUTPUT 4
DIGITAL OUTPUT 6
DIGITAL OUTPUT 8
DIGITAL OUTPUT 10
GND

GND

DIGITAL INPUT ROW 3
DIGITAL INPUT ROW 5 23|24
DIGITAL INPUT ROW 7 25126
DIGITAL OUTPUT 1 27 | 28
DIGITAL OUTPUT 3 29 |30
DIGITAL OUTPUT 5 3132
DIGITAL OUTPUT 7 33|34
DIGITAL OUTPUT 9 35(36
GND 3738

GND 39|40

DIGITAL INPUT ROW 1 |I19 20

Figure 4: 40 pole connector pin-out

WARNING!

MCP737 contains very delicate Integrated Circuit (IC) chips. To protect them against damage from
static electricity, you should follow some precautions whenever you work on external device
connections:

Unplug all connectors from your MCP.

Use grounded wrist strap before handling components and wires. If you do not have one,
touch both of your hands to a safely grounded object or to a metal object, such as the power
supply case of your PC (switch off your computer before).

Wire your switches, buttons etc. to MCPEX1 terminal blocks and plug the 40 pole flat cable
to MCP just when you have finished your work.

Do not touch connector terminals on MCP
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TIPS

Reduce the wire length at least what is necessary and avoid extending wire close to high
disturbance lines.

Use 0,25 to 1mm? wires with different colors. It's better to mark each wire on both heads
with a plate; it may be hard work but you never will find problems in case of further modifies
or additions.

Always use MCPEX1 adapter and refer to the indication and examples shown on this
manual. Do not connect anything differently from here indicated.

Hints about commands

First of all it is important to distinguish between analog and digital commands used in Flight
Simulator:

- Digital commands may take two conditions as ON and OFF: i.e. landing lights, gear control, etc.

- Analog variables may assume any value within two limits: i.e. engine throttles etc.

Note that some analog variables may be controlled with “Raise” “Lower” command using digital
inputs, for example the elevator trim position can be controlled with potentiometer but also you may
command it with two pushbuttons like using key of your keyboard. Of course you will choose the
more realistic way.

About digital inputs it is important to discriminate between commands with steady condition
(switches) and with momentary condition (pushbuttons). Many command may be controlled with
both of type, for instance you may control the landing gears position with a pushbutton like occur
pushing the “G” key of your keyboard; of course if you have MCP737 you will connect a switch to
command the gears. The configuration software will suggest an adequate type for the selected
function. In some cases you will be able to change it, in other cases there’s no possibility to change
it as a different type could create error.

The appendix of this manual shows the examples as diagrams used by the following symbols:

° I_ Pushbutton: it has a momentary action (like MCP mode selection). It can be used as
o direct control (i.e. brakes), to select a value or toggle a two state command (flip flop)

Switch: it has steady position (like the MCP Flight-director switch). You can use it to
command any thing like gears, lights, fuel pumps etc.

Rotary switch: it may be considered as a switch with more than two positions. Normally it
has a common pole (traced with bold line in the symbol) that makes electrical contact with the
selected position pole. You may use it to control the flap position, the auto brakes or any
other multi-position command of Flight Simulator.

Potentiometer: It consists in an electric resistance with a variable value. It normally
has three poles; the cursor (traced with an arrow in the symbol) is in the central position
or differently it has a mark.

FARIVIEN
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Analog Inputs wiring:

On MCPEX1 connection board you dispose of dedicate three pole terminal block for each channel,
when you wire a potentiometer on a channel, connect it as indicated in Figure 5, it is not much
important to much care to the rotating direction (you may invert the action with the configuration
software), more important is to connect the cursor to the central terminal block. When you assign a
Flight Simulator variable to potentiometers pay attention to the possible conflicts with joystick
directly connected to the PC; in particular avoid duplicate assignments (eventually disable the
relative axis in the assignment menu of Flight Simulator).

In the appendix of this manual there is an example of analog input use (see Figure 22).

=

Figure 5: potentiometer

Note: On analog inputs there is a 2,5% of dead zone; this to avoid repercussions in the transitional situations
like the passing from automatic flight to manual pilots. Note that last two Analogue Inputs (5 and 6) are high-
resolution channels. If you connect inputs to these channels you should use very stable potentiometer.
These two inputs are especially dedicated for multi-turn potentiometers useful to assign altimeter pressure
setting, pitch-trim or similar controls.

Digital Input wiring:

An 8x8 diode matrix obtains the reading of the 64 digital inputs. To facilitate the connection of your
external devices the terminal blocks are marked like the “sea battle”: the rows are identified by
numbers (1 to 8) and the column with letters (A to H).

If you use rotary switches or any other multi-position selector; connect the common pole to the
terminal of a row and the poles of contacts to the respective columns. All 8 poles in the same row
are already shorted on diode matrix, so you haven't to link them (see diagram of Figure 6). If you
need to connect a selector with more than 8 positions, it is necessary to use a two-way selector (it
consists in a double selector driven by the same knob). On example of Figure 22 you may see an
example of this situation (flap lever).

WARNING! Each external device must be connected between a row and a column; do not
join row with row or column with column because this could lead to damage the MCP. Do
not connect to digital inputs external voltage sources or any think different from contact.

Note: if you have a suitable electronic
knowledge and you may use a welder you may
COLUMN connect your devices without the necessity of
MCPEXL1 use. In this case it will be necessary
insert the diodes to actualize the matrix. The
diodes may be assembled directly on external
/ﬁ( /ﬁ( /ﬁ( device (switches, pushbutton etc.) assuming

— — — that you must to obtain a circuit like that shown
ﬁ( in Figure 6.

WARNING! Errors in 1/0O wiring could lead to
damage of the MCP737 and also may involve
ﬁ( risk of electrical shock, if you don’t fully
know what and how to connect, don't do it;
warranty does not cover damages due to
incorrect wiring of any external device.

ROW ﬁ(

Figure 6: diode matrix
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Digital output wiring:

The 40 poles 1/0 connector provides 10 digital outputs to command external indicator lights or any
two state devices. The outputs can not be used to directly drive external devices because of their
low current capability (see note below); you have to use MCPEX1 adapter to drive current loads.
On MCPEX1 each channel dispose of dedicate three-pole terminal block with exchange relay
contact to control external supplied devices. Each terminal block has a common pole (C), a
normally open pole (NO) and a normally closed pole (NC). The NO pole makes electrical contact
with the C pole when assigned function is active whereas the NC pole makes contact with C when
assigned function is deactivate. You may combine more relays output to obtain desired functions
as in the example of Figure 23 (see at the bottom of manual).

WARNING! If you connect external supplies to MCPEXL1 relay do not exceed 24 Volts (ac or
dc); each relay can drive maximum 2-Ampere current load. Always place a protection fuse
on your externally supplied circuit. Failure in digital output wiring could lead to damage of
the MCP737 and also may involve risk of electrical shock, if you don’t fully know what and
how to connect, don’t do it; warranty does not cover damages due to incorrect wiring of any
external device. If you have any doubt contact us at support@cpflight.com

Note: digital outputs on MCP 40 pole connector are 0+4.5Vdc logic state and they can drive a
maximum load of 5mA. Do not wire external devices directly to MCP unless an adequate buffering.

Analog outputs:

Analog outputs may be assigned to airplane attitude or some likes variables. The output range is
0+4.5Vdc; if assigned to a bi-directional variable (i.e. pitch or bank), the neutral position will be at
half of full-scale voltage (2.25Vdc). Analog outputs have a low current drive capability (5mA max)
and requires external electronic amplification circuits to be used on transducers or indicators. Use
of analog outputs is dedicated to expert users; do not attempt to use analog output if you don'’t
have an adequate electronic and technical knowledge.
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GAME-PORT (B)

The Game-Port of MCP allows you to connect a standard analog joystick ®. If you already have a
joystick connected to your computer, you can use this connector to wire further commands like an
independent throttle for engines, differential brakes etc. The configuration software allows you to
select and calibrate 4 analog inputs and 4 digital inputs on game-port®. The analog inputs on 40-
pole expansion connector have a better accuracy respect axis of game-port due to the three-wire
connection; if you need a better precision use it with MCPEX1 adapter. If you need to wire
external devices to the game-port you can find the connector pin out at the bottom of manual
(Figure 24).

@ Analog joystick with standard 100K value are supported. Joystick with different resistive value
can also operate with a loss of accuracy. Digital or force-feedback joysticks are not supported.

@ The joystick axis on Flight Simulator assignments menu do not have any influence on joystick
connected to MCP as they are referred to the computer game-port. When you assign a Flight
Simulator variable to MCP game-port pay attention to the possible conflicts with joystick directly
connected to the PC; in particular avoid duplicate assignments (eventually disable the relative axis
in the assignment menu of Flight Simulator.

5 POLE DIN CONNECTOR (C)

The DIN 5pole socket allows you the daisy-chain connection of up to 255 CPflight add-on modules
(check website for availability). You may add modules at anytime; the MCP forms the center for
data exchange between modules and flight simulator (Project Magenta to); it explores the line at
start-up and recognizes the connected units. The module connection has a chain structure:
connect first module to MCP and this to the following (Figure 7). Connection cable is supplied with
the module. Further information may be found on a module operations manual.

RS232 cable 5 pole DIN cable 5 pole DIN cable

Figure 7: add-on modules
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CONFIGURATION

Suitable Configuration Software is provided to choose functions for any input and output you
connect to MCP. Besides digital and analog I/O assignment, the software allows you to test your
connected devices and it also permits you to calibrate the potentiometer you wired to analog
inputs. Using the software you could also configure the Joystick port and to set up the operating
preferences of MCP. The software create your configuration files, they are usual text files
subdivided by typology: “DigitallN.txt”, “DigitalOUT.txt”, “AnalogIN.txt” and “AnalogOUT.txt". A
“Preferences.txt” file is also created to hold some setting of MCP operating mode. A tab strip also
subdivides commands by typology as “Digital inputs”, “Digital outputs” etc. The program is capable
to operate in connection with the hardware or without it, in this case the test and calibration
function will not operate, anyhow you will be able to assign commands and save configuration files.

e cow N P

Setting COM  Help

MAINSETTING | DigtallN | Digtsl0UT | Ansloal |  AnalbgOUT | GamePort

— Options
[ Allaw display dim when lights Ok IE vl Mumber of flap détente
[¥ Use N1 button as TO/GA - : .
[~ Enable extermal modules IMedlum jv i Epaines

— Test and spare contrals setting
COURIE T o3l acH HEMOIHG MNTUDE VUER.T 3FEED
1 L Ha

o3 w !i‘)
FO N

PIAEHEAGE
| ][
I [hate] I [hame] I [riore] I [haone]

Save Setting | Exit

10 =]
H1 APEED - .“"‘!LI_IL CHa CHDaE 3}[’ E AT HLD LU

®. P0F ®~®

=,
S

Figure 8: configuration software MCP_CONF

Note: Due to the continuous evolution of product, some functions may slightly differ from those
indicated in this manual.

BN Communication SeHing B xj| When you run the software for the first time you will be required to
select a communication port (Figure 9); select the COM used to
et Lol Ll connect MCP (if you are using a RS232 to USB adapters see
Carcel | relative instructions). The communication driver when running the
Flight Simulator also uses the selected COM. You may change the

selection at anytime through the “Setting COM” menu.

Figure 9
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Configuration files are saved on “CPflight” directory; before operating substantial changes on your
configuration it is wise to make a copy of files in your own directory. If you remove a configuration
file from the CPflight directory, MCP_CONF will create a new empty file.

The drop-down lists of assignments include some duplicate choice; this occurs because some
commands may be controlled in different ways; for example flaps may be controlled using
pushbutton (choose “Flaps inc” and “Flaps dec” in the list) or with a more realistic lever combined
with a rotary switch (choose “Flaps zero”, “Flaps 1° détente”, “Flaps 2° détente” etc.). As above
you may find same control in both of the digital input list and in the analog input list (for example
the pitch trim may be controlled with “inc dec” buttons or with a potentiometer); you can choose the
way to be used. Furthermore, in the list there are controls for four engines; for propellers aircraft
and some other commands not used on 737; these are included for who intend to use the MCP
with a different aircraft too.

“MAIN SETTING” TAB

The “Main setting” tab (Figure 8) is used to test functionality of MCP and to select following:

Options: In the “Options” frame you may select: number of flap detents (it define number of
positions when external selector is wired to expansion port); display brightness and some other
useful option. If you don’t connect external TO/GA button, you may assign here the function to
N1 key of MCP; if on ground or below 1200ft during approach N1 key will function as TO/GA.

Test and spare controls setting: In this frame you may test MCP connection and
functionality. The virtual panel becomes active only if MCP hardware is connected to the
computer and the correct communication port has been selected. In this area you may also
assign a function to MCP unused buttons (excluding Project Magenta that use them). Available
buttons are CWS A", “CWS B”, “WVNAV” button and right F/D switch. For assignment procedure
refer to “Digital Input assignment” section.
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Digital Input assignment

To assign a digital input to a Flight Simulator command select “Digital IN” tab and double click on
to check you need to assign. The tab is subdivided in 64 checks corresponding to MCPEX1
terminal blocks. Select a command in the drop-down list that appear (Figure 10 and Figure 11); the
program will show you the suggested device type on control property frame. In some cases you will
able to change a type of control (Figure 12); this choice make depend of the handling of the control
by FS, it's suggested to maintain the default. The means chosen are:

Toggle Switch or Direct Pushbutton: with this type, the MCP sends a command to FS in both of
the cases when you close the contact, and when you open it. The command is an “ON” status
(when closed) or an “OFF” status (when opened). You may use this type when a switch is
connected (for example “Landing Gear” control) and also with buttons (i.e. “Brakes”).
Multi-selection Switch or Pushbutton: It sends a command to FS only when you close contact
(no action occurs when opened). The type is useful when you have for example a selector with
more than two position (like “Flap control”). In this case a new command is sent due by closing
of new position of the selector and no “OFF” command is needed for previous position
opening.

Flip Flop Pushbutton: this type inverts the status of assigned control (“toggle”); functioning is
similar to the control of a command by computer keyboard (like the “G” key to toggle the gear
position).

EilrMcp_conr
Setting COM - Help

=10] x|

MANSETTING | Digital IN | Digtd0UT | AnabgiN | AnalogOUT | GamePort
MCP ] A1 il bun 2
x
A r— Function zelect G H
1 [hate] o | [mate] [rione]
T
2 [nane] Boniial - Ll | [nane] [none]
HIMIOERIORET: [5elect Function For current input|

3 [none) = Tiogale Switch or Direct Fushbutton [none) [nane]

B 4 [none] £ Multiselection Switch or Pushbuttan [none] [none]
o = Flip Flop Pushbutton

W 5 [hame] [mare] [rione]

6 [nare) Select Key [nane] [rone)

7 [mome] [none| [momne] [hone] [more] [hone] [more] [hone)

8 [hate] [haone] [hate] [hone] [mate] [hone] [mate] [rione]

Sawe Setting Exit

Figure 10: Digital input assignment
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Lill pigital Input Assignment x| EMpigital Input Assignment x|
r Function select r Function select
118 | oK. |
[hone] ﬂ Spoilers arm
Engine 3 starter: Gen - Cancel | Cancel |
Engine 3 starter: Off b Control property
Engine 3 anti-ice =
Engine 4 fuel pump * Toggle Switch or Direct Pushbutton
Enaine 4 reverse lever
Engine 4 starter: Start = Multiselection Switch or Fushbuttar
Enaine 4 starter: Gen :
Engine 4 starter. Off S £ Flip Flop Puzhbuttan
Select Key Select Key
Figure 11 Figure 12

If the drop-down list do not include the command you wish, you may assign a keystroke emulation
clicking on “Select key” button and pressing a key on your computer keyboard (Figure 13 and
Figure 14). You may use the function keys and flags (shift ctrl) and select the auto repeat with its
rate as used in FS assignment menu. If you change assignment in FS menu, do not forget to

update the MCP configuration. On Digital IN tab, the inputs assigned to the keystroke are
identifiable by the color of checks (light blue).

r— Function select r Function select
1 [k | (] 4 |
I[none] j I[none] j
Cancel | Cancel |
K.ey assign Key assign
I I Shift + F8
[~ Autorepesat v Autarepeat
1 Min ); i Max
Enter any Key to continue
Figure 13 Figure 14

Through the “Digital IN” tab it is possible to test functioning of your wired switches. When you close
a contact the color of the corresponding check becomes orange in color.

In the drop-down list there are Project Magenta specific command for some display modes, you
may recognize them by “PM” suffix. In some cases there is also “CP” suffix to indicate the Captain
side and “F/O” for the first official side. To use I/O extensions with Project Magenta you have to
copy configuration files in the Project Magenta MCP folder. Configuration files are: Preferences.txt,
DigitallN.txt, DigitalOUT.txt, AnalogIN.txt and AnalogOUT.txt. All files are stored in the CPflight
folder when you run the configuration software MCP_CONF .

Note: Aux1 and aux2 tabs are defined for future developments.
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Digital Output assignment

Through the “Digital OUT” tab (Figure 15) you may assign up to 10 digital outputs. The assignment
procedure is quite similar as above descript for digital inputs. To connect outputs to MCP use
MCPEX1 board (refer to “EXPANSIONS” section).

Figure 15: Digital OUT tab

Note: Aux1 and aux2 frames are defined for future developments.
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Analog Input assignment

Through the “Analog IN” tab you may assign up to 6 analog inputs (further 4 inputs are on Game-
port). The assignment procedure is quite similar as described above for digital inputs; when you
assign or change the assignment for any input, you have to calibrate it; depending on the selected
function, the calibration takes effect to the center position or to the zero position (see next).

Figure 16: Analog IN tab

If you assign an input to an engine throttle, you may enable Thrust Reverse. It also may be
assigned to the digital inputs (more realistic for 737 if you have Thrust Reverse lever); in this case
leave unchecked the “Allow Thrust Reverse” checkbox.

Note: Aux1 and aux2 frames are defined for future developments.
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Figure 17 Figure 18

Calibration:
To calibrate an analog input does following steps:

1- Move your potentiometer to the neutral position. Neutral position consists in the center for
bilateral controls or zero for unilateral controls (idle position for throttles if you enabled thrust
reverse).

2- Click on calibration button; note that the button show different captions depending on the
control type (“Calibrate zero”, “Set center position” or “Set idle position”). Do not move the
control during calibration.

3- Move the potentiometer cursor to check its range (you may see it on the “Current position”
indicator bar) and regulate the sensitivity if needed.

All assigned analogue inputs should be connected to a potentiometer. Avoid leaving open assigned
analogue inputs, if you disconnect a previous assigned potentiometer; remove its assignment from the
configuration file (run MCP_CONF and select "none" in the drop-down list).

Last two Analogue Inputs (5 and 6) are high-resolution channels. If you connect inputs to these channels you
should use very stable potentiometer. These two inputs are especially dedicated for multi-turn
potentiometers useful to assign altimeter pressure setting, pitch-trim or similar controls.
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Analog Output assignment

Through the “Analog OUT” tab you may assign the two analog outputs. The assignment procedure
is quite similar as above described for other tabs; it is possible to regulate the gain of assigned
control (sensitivity) and reverse the action of it. As mentioned on “EXPANSIONS” section, the use

of analog outputs requires external electronic circuits and it's dedicated to expert users. Do not
attempt to use analog output directly.

Figure 19: Analog output assignment
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Game Port assignment

Axis assignment for game-port is quite similar to other analog inputs. Some differences are on
calibration procedure of analog inputs (axis) that requires two steps in addition to those above
indicated. This procedure is totally guided by software messages.

The button assignment use the same procedure used for digital input and the same list of controls
is shown. Avoid assignments that require steady position switches, as normally, the joystick has
momentary pushbuttons. If you do not use a joystick and wire your devices, you may assign any
type of selection.

Figure 20 Game Port assignment

@ The joystick axis on Flight Simulator assignments menu do not have any influence on joystick
connected to MCP as they are referred to the computer game-port. When you assign a Flight
Simulator variable to MCP game-port pay attention to the possible conflicts with joystick directly
connected to the PC; in particular avoid duplicate assignments (eventually disable the relative axis
in the assignment menu of Flight Simulator).

26



MCP737

OVERVIEW

Synthetic front panel silk screen coated with aluminum back cover

6 digital encoders to set: Altitude, Vertical Speed, Heading, Speed, Left Course, and Right Course.
Lever switches for Left Flight Director, Right Flight Director and Auto Throttle.

Flat lever switch for disengage

Pushbuttons with integrated lights for mode selection plus C/O round button

7 segment LED displays for selected value of: Altitude, Vertical Speed, Heading, Speed, Left
Course, and Right Course.

Display brightness regulation

LED indication for: Left Flight Director, Right Flight Director and Auto Throttle

16 bit Flash microcontroller.

RS232 communication Interface.

Interface on DIN 5 pole connector for external modules communication (up to 255)

Game-port with 4 analog inputs and 4 digital inputs.

Expansion socket with 64 digital inputs (8 x 8 matrix), 10 digital outputs, 6 analog inputs and 2
analog outputs.

Configuration software.

Analog input resolution: 10bit

Analog output range: 0+5Vdc @5mA

Analog output resolution: 10bit

Digital output: 0+4,5Vdc max 5mA load.

Supply: 4,5 to 5Vdc 300mA

Options:

28 mm

68 mm

Backlighting panel
MCPEX1 external expansion connection board

392 mm
IS
£ TOP VIEW
N
o SIDE VIEW
)
O
IS £ IS
E FRONT VIEW E E
Yo © ©
QO Q
402 mm
412 mm

Figure 21: Dimensions
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APPENDIX
I/O CONNECTION EXAMPLES:

1: Throttle Quadrant realization
Note: this is an example for your build up; we don’t produce throttle quadrant

Throttle2

Throttlel

Speed Brakes ﬁg\

Elevator trim

/
/
4
/
/
/
4
/

TO/GA
AJT disengage 1&2 /
Reverse Thrust 1&2
Cut-off 1&2
Parking Brake lever

And indicator [

Flaps

Figure 22: Throttle Quadrant realization using MCPEX1 adapter. The example circuit use 4 analog inputs and 15
digital inputs. The analog inputs are wired to potentiometers to control the two engine throttles, the spoiler and the
elevator trim; the digital inputs commands the flap position, the external Auto-Throttle disengage, the thrust reverse for
each engine, the engine start levers and the parking brakes. The TO/GA button may be directly connected to MCP
dedicate input.

You may use slide potentiometer for throttle, round shaft potentiometer for the spoilers and multi-turn potentiometers
for the manual elevator trim. All devices may be easily found on electronic and HI-FI shop.

For flaps you may fix a lever to a rotary switch, if you use more than 8 positions a double rotary switch should be
used; use switches with low angle between position (there are switches with 15° angle), or switches with more
position than used to avoid a big lever excursion between flap “UP” and full flap position.

On 737 two auxiliary levers located on the main thrust levers activate the thrust reverse; you may fix your levers on
two switches wired to digital inputs. The Auto-Throttle also has a remote disengage button on thrust levers on 737;
you may use a normal pushbutton for it. If you have more buttons to control the same command from different
locations, you may connect them in parallel on the same digital input (see A/T disengage 1 & 2 on diagram).

In the end, using a bipolar switch for parking brake you may connect a pole to digital input and the second pole to a 12
volts external supplied indicator lamp.
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Example 2: Landing Gear and Auto-brake
Note: this is an example for your build up; we don’t produce landing gear panel

Gear lever

Autobrake selector

Gear Indicator Lights J

—

Figure 23: Landing gear control panel: the example circuit use 7 digital inputs and 4 digital outputs. You may connect a
lever switch to control landing gears and a 6 positions rotary switch for Auto-brakes. In the example, 6 indicator lamps
are wired to 3 digital outputs taking advantage of exchange contact of relays. The fourth relay allows extinguishing all
lamps (both of green and red) when gears are up and locked; assign the fourth relay to “Gear transit” function. All
lamps are supplied by external 12 volts supply. If you want to save digital outputs to assign them to other functions, you
may command two group of lamps (a group with three red lamps and a group green) on a single relay, and use the
second relay for “Gear transit”, in this case, Left, Nose and Right lamps will be lights simultaneously.

Game-port pin out diagram

Figure 24: Axis and buttons position on Game Port socket
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