USERS MANUAL FOR THE TINMOUSE Il SP-177
AUTOPILOT and AUTHROTTLE SYSTEM

COURSE AT IAS/MACH EDC HEADING L NAV ALTITUDE VERT SPEED
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Beginning with version 1.30 of the freeware TinMeubkpanel, an optional simulation of
the analog Sperry SP-177 Advanced Autopilot isudet and integrated into the
TinMouse Il Boeing 737-200 ADV simulation. ThartksMark McCoy and Paul Scaratt
for use of the bitmaps to make the gauge graphics.

The Sperry SP-177 analog controller was includestasdard equipment on the Boeing
737-300 classic, and retrofitted to many -200 medekr the years. The analog model is
distinguished from its digital counterparts by mamical digit displays, a much larger
control head (spanning nearly half the panel),\aasd a generally less responsive and
precise control system than its digital successdre TinMouse Il implementation of

this system uses a modified digital control hea fdue to space considerations, but with
mechanical digits and EPR/PDC modes replacing tharidl VNAV modes present on

the newer digital systems.

The SP-177 is integrated into the TinMouse panéellight director specific to the SP-
177 is embedded in the ADI gauge and operates aticatly when the SP-177 is
present. SP-177-equipped systems also used a #liightvmode annunciator panel...at
present the SP-177 is tied into the older APD (Apph Progress Display) on the panel,
which provides most of the same functionality. Asnbghts on the APD indicate
“armed” status, green indicates “capture” or “eregHgstatus.

If using the optional freeware CIVA implementatiofthe Litton Inertial Nav Unit, or
either of the ISG FMS boxes (a Honeywell GNS-XLS3h@ Smiths FMC) they are fully
integrated into the panel when present. If usm@&G gauge, add “ISG” anywhere in
the title line in your aircraft.cfg to activate thiekages. Do NOT put this setting into the
title line if you do not have the ISG gauges ifsthinto FS—it will crash FS when
loading the panel. The panel automatically detdasCIVA, if present. You cannot,
however use both ISG and CIVA gauges in the samelp&election of “LNAV” on the
SP-177 mode control panel with a valid leg selectethe LNAV unit will couple the
autopilot and illuminate the LNAV APD annunciatofhe HSI is independently
selectable to show either LNAV data or navaid iniou can, for example, set up for an
ILS approach on the HSI in nav mode while the SP437lying coupled to the LNAYV,



or you can select LNAV to set up a routing changdenthe SP-177 is coupled to fly a
VOR radial.

CONTROLS

CourseKnob: Selects the HSI displayed course when in nav métis no effect when
LNAYV is selected as the HSI nav data source (WithNAV/RAD button located near
the lower-right corner of the HSI). As with thénet knobs on the SP-177, the
mousewheel may be use to dial the values up/doswved as left-clicking the mouse on
the clickspots on the left/right of the knob centRight-clicking on the left side will
rapidly decrease the setting by 10, right-clickimgthe right side increases the course
setting by 10. The HSI, although it has no knahi,has heading and course change
clickspots in the lower left/right corners of th&Hjauge, which operate the same way.

FD On/Off switch: Turns the flight director on and off. When @aith a valid nav
source, the V-bar will descend into view from tbp of the display.

A/T Arm Switch: Arms the autothrottle system for use. It doesamgage the A/T by
itself. If this switch is off, none of the A/T med will engage, and if turned off while
they are engaged, it will disconnect them. The diSconnect can be programmed into a
joystick button by setting value 6 in offset byteld—see manual for instructions. The
offset will not toggle the setting, it is a disceah only.

EPR Switchlight: Engages PDCS-controlled maximum power settihgalid mode
must be engaged in the PDCS for this mode to opef@dr takeoffs, either full or
reduced takeoff power page must be selected arabedg Inflight, either climb, cruise,
max continuous thrust, or go-around mode must leeteel and engaged. Pressing on
the switchlight while EPR thrust mode is engageltlstop further autothrottle inputs in
this mode. If the #1 throttle axis is moved a skisstance while EPR mode is engaged,
the A/T arm and EPR modes will both be disengaged.

Speed mode switchlight: The autothrottle will attempt to hold the selectgrspeed or
mach number. When in speed mode, the A/T is nadtcained by the PDCS computer,
and can overboost the engines if managed careldésslxample if speed mode is
selected in conjunction with vertical speed hold arvertical speed too high to maintain
within engine power limits. This analog speed caoligr is not snappy...good pilot
procedure involves making gradual changes early.

Level Change switchlight: This mode attempts to maintain the selectegaéd or
mach with aircraft pitch. It is normally used fomaximume-effort climb or descent. If
the A/T system is armed when this mode is seledt@dl| engage EPR thrust mode (if
altitude selector is higher than current altituolevill retard throttles to idle thrust (if
altitude selector is set to a lower altitude tHamacft). If the A/T system was engaged
when LVL CHG was initiated and is still engagedeatl off, the system will
automatically switch to speed mode approximateOlf@et from level off. If the #1



throttle is moved a short distance while in an thrtutle level-change climb/descent, the
A/T arming switch and the selected throttle modk va disengaged. This mode
generally produces uncomfortably high rates of blend descent and deck angles, and
will cause a gentle porpoising of the nose as ifeeadt uses pitch changes to control
airspeed. Because of this it is rarely used, exgegsibly for the higher segments of
heavyweight climbs where climbs at max power preddeck angles that are less
uncomfortable.

C/O button: Switches between knots indicates airspeed aruth mamber on the MCP
speed control mode.

PDC switchlight: Currently not implemented. This would couple #elected
IAS/mach, and indirectly the A/T system, to thees&d mode in the PDCS.

Heading knob: Operates the heading select knob in the sameaw#lye course knob.
Note that the heading bug is no-longer controllgdhe LNAV units, even when they are
coupled to the autopilot. You can select a heatbrfty while in LNAV, then press the
“HDG SEL” switchlight to turn to the heading dispé& in the heading window.
Currently the bank angle (outer knob) control isingplemented.

HDG SEL switchlight: Couples lateral mode of the AP-177 to fly thadiag displayed
in the MCP heading window. Note that you do NOIEsted heading mode in this panel
to couple to the CIVA/ISG units, it is done autoroally when the LNAV switchlight is
pressed, and the acft will fly the selected cowskout moving the heading bug.

LNAYV switchlight: Couples the lateral mode of the SP-177 to an \/MAurce, In the
TinMouse, that can be a CIVA Litton INS, the 1ISGplementation of either the GNS-
XLS or Smiths FMS (no VNAV), or the default MSFS &PThere must be a valid leg
selected for the MCP to couple-up. When a validienis selected, the LNAV
annunciator on the APD will illuminate.

VOR LOC switchlight: Couples the lateral mode of the SP-177 to #glected radio
nav course—either a VOR radial, or a localizer seurThis mode does not enable the
glideslope. The VOR/LOC APD annunciators for thght director (left side) and
autopilot (right side) will illuminate as appropea

APP switchlight: Used to fly an ILS approach. Once the localigeraptured in VOR
LOC mode, the APP switchlight is pressed to armegliope capture. The VOR LOC
light will also remain on until G/S capture. Thedirector and A/P glideslope APD
lights will display armed/capture status as appeder

Altitude knob: Changes the selected altitude for vertical nafdée autopilot. Works

the same as the heading/course knobs—Ieft clicksomse wheel clicks are in
increments of 100 feet, right-clicking the lefthiigside of knob produces rapid changes in
increments of 1000 feet. The aircraft will not@uttically climb/descent when this
setting is changed—use VSpeed or LVL CHG verticatlgs to initiate a climb/descent.



If, during a climb/descent, the target altitudehsinged before the ALT HLD switchlight
indicates altitude capture, the aircraft will conie in the selected mode to the new
altitude. If altitude capture has already occureedlimb/descent must be re-initiated
with the VSpeed or LVL CHG switchlights.

ALT HLD switchlight: When pressed, will command the aircraft to lesféand hold
the altitude at time of activation. The light wallso illuminate whenever the aircraft
switches to altitude hold mode when a VSpeed or ICHG climb reaches and captures
the altitude displayed in the Altitude window. &sig the switchlight when Alt Hold is
engaged will disengage the vertical mode of the A/P

V/S Switchlight: Engages the vertical mode to fly the verticaespselected in the
VERT SPEED window. Pressing the switchlight whe® ¥ engaged will disengage the
vertical mode of the A/P.

Vertical Speed Thumbwhed: Sets the target vertical speed for climb/desietite
VERT SPEED window. Note that changing this valuthaut the V/S switchlight
selected and illuminated will not cause the acftlimb or descend. Good pilot practice
is to select target altitude with the altitude kriiobt, then set an initial moderate climb or
descent rate with the thumbwheel, then engage \WW&pmand adjust VSpeed with the
thumbwheel gradually to provide for smoothness@dfort in altitude changes. Note
that the VERT SPEED digits are masked when altitajgure occurs—movement of the
thumbwheel will unmask the display and allow aisgtto be made. Mousewheel sense
is the same as the thumbwheel—rotating forwarchemtousewheel commands nose-
down inputs, rotating back is nose-up.

A/P Engage switchlight: Engages the autopilot in the modes selecteti@MCP. Note
that this is not a toggle—pressing it will not digage the A/P.

CWS Switchlight: Currently not implemented. Will engage the coltvheel steering
(SP-77) control mode.

A/P Disengage Bar: Disengages (does not toggle) the autopilot. rEdeA/P disengage
warning above the altimeter will flash until themwig light is pressed, or the disengage
bar is pressed a second time. The standard F&t¢aefault “Z”) also works, but will
toggle the A/P on/off. The A/P disconnect feattaa also be programmed into a
joystick button by setting value 5 in offset 6D11eedhe user manual for a step-by-step
description of the setup.

Additionally, Go-Around mode can be toggled onieith the GA button near the bottom
of the window control stack, or by setting valumio FSUIPC offset 6D11.
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