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KING
KFC 200
FLIGHT CONTREOL SYSTEM

SECTION V¥
TREORY OF OPERATION

5.1 SYSTEM OPERATION

The aperation of the KFC 200 Flight Control Systed can hest be described by a detailed look at the
contribution of each system component as the svstem i85 engaged in each of the following modes:

Attitude Reference

Flight Director Mode

Flight pirector with Autopilot and Yaw Damper Mode
altitude Hald Mods

Heading Made

Mawigetignal or Approach Modes

Glideslope Mogde

Go Around Mode

Full =z¥stem configuration as dezscribed in Section 1.7 is assumed.
G.7.7 ATTLTURE REFERENCE MODE

The Attitude Reference Mode consists of only attitude information dizplaved om the KI 255/KI 2594/ KG 253.
There are no medes annunc jaled on the K& 285 and the EL 255 command bars rost oat center display. The FIR
Tlag on the ¥I 255% 95 n wiew. In the KT 256, the command har will be oot of wiew.

F.7.2 FLIGHT DEIRECTOR MODE

Frngagemenl of the Flight Director Mode i3 accomplished by depressing the FD button on the KO 290 or CWS
switch on pilog's countrol wheel,  The syslom enbers pileh attitude hold and wings Level, Existing pitch
attitude signalz from the KI 255/¥I 256 are locked in the KL 295. Subseguent deviation from this pitch
attitude produces movement of the KI 255/KI 258 pitch command bar in & direction fo retwurn Lhe airplane
o the pitéh ottilude being Flown el Lhe tise of FLiGhL Dircclor Engagoment,

Roll sblitude From the ®I 2593 EL 238 s sonl Lo the EC 295 whoere a commarsd 75 generated for dispiley on
the kI 255/xI 255 roll command bBar that will keep the ajrcraft wings level if the har s centared,

In the Flight Director Mode, the pilet should continuelly attempt to align Lhe KI 255 Command RAars with
the symbolic ajreraft. The aircratt should be directad to fly dnto the command hars. The rommand bars
move up or down to command a climb or descent. Right or lLett deflection commands o right or Left roll.
Tn the single cuwe ®I 254, the waircrafl shoeuld be directed o fly dnto the command bkar. The Fiight
Direclor Mode (FOY 78 selected by depressing the Fp button on the K 290 or CWS switch and is annuncisted
o Lhe KA 285,

Once in the Flight Drector Mode, & new piteh attituds may be established by the trim switch on the KO
290, Dbepression of the top of the button producses & pitch down command. Upon release of the trim button
the KC 295 aulonstically Locks on the newly established pitch attitude. Figure 5=1 illustrates the
Flight Director Mode.

2.1.%  FLIGHT BIRFCTOR WITH ALTORLLOT AND YAW BAMPER MODE

The Fliaht Birecter with Autopilot and Yaw Bamper Mode is Lhe basic control maode in the KFC 200 Flight
Lontrol System. Attitude signals from the KI O #35/K1 256 are processed i the 0 295 and pitch and rall
commands are sent to the KI 25%/KI 254 folblowing engagement of the flight director. Commands are also
processed in the U 299 and gent to the sorves upon aulopilob angegement.

The Autopilet Mode i3 engaged by raising the AP Laver on the KG 290, Procezzed pitch commands are sent
to the K5 770 Ssrvo Actuator for control surface motion, Robll commands are sent too the K3 271 Servo.
futopilot enpaged s displayed on the KA 285,  When the mode s disengaged, autopilat annunciatoer will
flash st Least & times betore going off.

The pitch serve nan sense an aut of trim condition and after 4 Lime delay determined in the KO 29%, the
K5 272 Autotrim Serve is driven to relieve the out of trim condition.

Rewv, 2, Moverber, 1982
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If Lthe ajireraft 15 eaouwipped with a Yaw Dampar System, the Yaw Damper iz automatically engaged when AP
switeh 45 astivated. The KC 298 will receive the ¥D engage command either from the KO 290 or KO 291 and
Yh engazed iz snnunciated on the KO 297. Yaw rate from the KS 257 on KRG 331 and rell crossfeed from the
KC 295 gre processed and commands generated for the K5 271 Yaw Servo.

Tachometars are lacated in the K5 270 and K& 271 to provide rate feedback to close each control loogp. In
systems wWwith XRG 331, the Yaw Serve uses pseudo Tach Teedback rather than a tachometer to reduce rudder
standofl effect. The Contral Wheel Steering Mode (CWS) enables a pilet to take control of the airplana
whily in an autopilot mode, establish a new attitude or heading and return to the autopilot made by the
release of the SYNC/EWS button on the control column,  Engagement of the autopilat s through a three
second fader assuring smooth engagement at all times. There is ne fader in the Yaw Computer.

Figure 5-2 depicts o KFL 200 Flight Dircctor with autopilot and Yaw Damper Mode.
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5.T.4  ALTITUDE HOLR

The Altitude Hold Mode i3 engaged by depressing the ALT Button on the KC 290 Mode Controller.  The syslem
then Locks onto the oxisting altitude and deviatians above ar below it produce commands to realign the
aireraft with the correct altitude. Static pressure changes are sensed in the KO 295 and amplified,
dutput Lines send commands to the KI 255/KD 2546 for wisual monitoring and fLight contral aparation.
Commands are sent to the sepvaos in the futopilot Mode. The KA 2B% annunciates the ALT Mode.

The trim button on Lhe K& 290 cnasbles the pilot to command & control change fn altitude at a rate of
approximately &0 feet/minute. Upon releass of the trim bBubtton, the system returns Lo ALLItode Hold
Mode, locked onto the newly sstablished altitude.

The SYM/SCWS €Control Wheel Steering) Mude will allow the pilol Lo synchronize the ALLTLwde Hold Mode to
Wit present altitude or to change altitude by manually flyimg to a new altitude and then upon releasing
the SYN/CWS switch to hold the altitude present When switch iz released.

520421 Attitude Preselect Mode

Prior to angaging ALT Arm,. an altditude must be selected on the XAS 297.  The ALT Arm Mede is then engaged
by pressing the arm switch on the KAS 297. The KAS 297 will compare the selected altitude against Lhe
actual baromelric al litude and compule @ copbture point based on closure rate, When this capturs point is
reached, a series of trim pulses controlled by tha KAS 297 will command & pitch attitude change Lo roLingd
aut towards Lhe selected altilbude. At the zero crossing the EAS 297 will automatically engame the ALT
Hold Mode. Figure 5-% shows the Altitude Hold configuration.
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5.1.5 HEADING MODE

Thae Heading Mode may be selected by depressing the HPG button on the KL 2%0. Beth prior to and after
selection of the mode, the Heading Bug can be rotated to select & desired headimg. The error betwsen the
actual aircraft heading displayed under the Lubber Line and the heading selected causssz a right or Llett
hank ta return the afircraft to the selected heading. Actual heading to the Left of the selected heading
causes o pight bank, The errer 13 processed in Lhe KC 295 amd sent o the KL 2535/KL 256 for display and
to bhe serves for avtopilot control. HBG mode is annunziated in the KA ZE5.

Figure -4 depicts the KFC 200 components ubilized in the Heading Mode,
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5.7.8 MAVIGATLIONAL OR APPROMCH MOLES

The Mavigational (NAV) Mode is used when flying WOE or RNAY enroute coupled. The deviation signal from
the NAY receijver 45 sent to Lhe KC 295 for protessing into roll commands. The same signal 9s displayed
on the apprapriate caurse deviation indicator,

pepression of the NAV button on the KC 290 places the system in a WAY ARM condition unless fhe system is
wilhin track Limits, Then it will go straight to MAV CPLD and hypass WAV ARM, as dndiceted by the nay
and CPLD Lights being illuminated. Lf the system is not within track Limits it will be in @ state ol NAW
ARM Bz indicated on Lhe EA 285 by the NAY and ARM Lights being illuminated.  Using heam deviation and
Beam rate the EC 295 computes beam cepture point, ab which Lime the airplans is commanded To turn on to
the beam. The KA 285 annunciates this tramsition by switching from NAY oand ARM to HAY and CPLD.

The Aoprouch Mods 33 wsed wien makina any tvpe of radio guided approach to Lending, VOR, RWAV, or ILS.
The Approach Mode s selectod by depressing the APPR button on the KU 290. The functicnal operation of
the fpproach Mode s similar to that described for the NAY Mode. The K& 285 annunicates APPR and ARM and
AFFR and CPLD. For flight stability the Localizer gain is reduced on passage of the middle Marksr.

Far Rack Course ILS operatian the Back Course (BCY) bublon on Lhe K& 290 is depressed. The electronics
reverses the polarity of beam deviation and course for proper steering onto the beam, BC i5 annunciated
on the kKA 285% (APFR Mode must be selacted to enable BC Moded .

Figure 5=5 describes the KFC 200 System Components used in Che NAY or fpproach Modes.
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Z.1.7 GLIDESLOPE MGRE

The Glideslope Mode can pnly e wsed when fporoach Coupled to & localizer and with the Glideslops
receiver valid,  The Blideslops valid flag must be pulled from wisw. When the aircraft passes through
the bezam center, transfer from the existing piteh mede (Altitude or Piteh Attitude Holdd Hds dnitiated.
The steering commands are then based upon glideslope beam deviation. GLideslope coupled €63) ds
annunciated om the KA 285, 1f the Glideslope signal is lost, 65 flashes & or more Limes and discngages.
1f the signal returns, 65 re—engages. For flight stability, the Glideslope deviation gafn iz reduced on
passage of the MiddLle Marker. This reduced gain is locked dnta the KO 29% until APPR Made s recycoled.
fack Course inhipits Glideslope Coupled.

Figure S—f shows the KFC 200 System components wsed in the Glideslope Mode,
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5.1.8 G2 ARQUND MODE

A preset pitoch up angle wsually sat for the best rete of climb for single engine aircraft and the hest
gingle engine rate of climb for Lwin ergine airerafl can be selected by depressing the 8o Around (GAD
switeh usually Llocated on or near the throttles. This mode can be used at any time, usually at missed
appreoach.  On mast afrcraft it is necessary to automatically disengage the autopilot when Go Around s
selected to prevent a sudden piteh up which ecould vouse & stall, After the appropriabe power setting has
been establizhed for the commanded pitch up attitude, the Autopibtot if disengaged may he re-engaged. Go
Around (GAY s displaved on the K& 285.

Figure 5-7 shows the KFC 200 System components used with the Go Around Meds,

Rl&uhi+3Ra
FLIGHT COMMAND
INDICAT QR

Ka2as
MODE ANNUNCIATOR

I(‘.'—..\' %
R;J FITCH SERYD
KS2T0
P it
FLIGHT COMPUTER
KC23s ROLL SERVO
KE27
T. PITCH AMD ROLL ATTITURE SIGMAL 4. GO ARQUND ANNUNC IATE
2. GO0 ARDUND SWITCH L FITCH AND ROLL COMMAND

F.  PITCH ANDR ROLL SERVO DRIVE

FIGURE 5-7 G0 AROUND MODE

Revw, 2, Movembar, 1982
MAGO5%=5 Page 5=8



KING
KFC 200
FLIGHT CONTROL SYSTEN

5.2 UNIT TECKNICAL DESGRIPTIONS

5.2.1 Ka 285

The following description of the K& 285 should be wused in conjunction with Figure 5-8:

The contrels! indicators on the € ?2A5 are as follows:

Mode Anmunc idaloes Illuminate when in particular mode or preflight test mode.
Trim Fail Annunciator Illuminates when a trim failure or preflight test is sensed.

Marker Beacon Receiver
Annungiators Frovides a 3 Light marker beacon display.

Photu=resistor Senses ambient Light for Light dimmer circuitry.

FIGURE 53-8 KA 285

S5.2.2 KL 290/292

The following deseription of the KC 2907292 should be used in conjunction with Figure 5-49.

L

Ca

Piteh Trim Control

Uzed be trim the pitech axis in &LLitude Hold or Pitch sttitude Hold., Depressing the Top part
of the switch causes a pitch down command.

Heading Button

Pushbutton switch which asctivates the Heading Mode. Steering commands are dependent upan the
position of the heading sclect dindicator on the KI 525/A. A second depression of ithe button
dizsengages the mode.,

Flight Birector Button

Pushbutton switch which activates the Flight Director Mode. & second deproession of the hutton
disengages the mods.

qervo Effort Meter

In K 292, this button is replaced by an elevator servo effort meter.

Rev. 2, Mowember, 1982
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ALtituds Bubton

Pushbutton switch wnich activates the Altitude Hold Mode. Steering commands are originated by
the altitude hold board of the KL 295, A sccond depression af the button dizengages the mode.

futopi Lot Engage Switch

In =00 unils o Lewer type switch 95 wsed o engages the autopiiot mode, Raising the lever up
ergages the autopilnt mede.  The Llever 15 lowered to disengage the mode. While engpaged, the
awiteh s held by a soloenoid in the AP/OH position.

In =01 units a lever type switch is used to sngage the autopilet wode, Raising the lever up
ergages the gulopilob mode. The Lever s lowered to disengage the mode. This causes a 1.5 to
2.5 second auyral alert, while emgaged, the switch is held by a solencid in the AP/OM pusition,
Press to Teat Switeh

Fushbutbon switeh that eneraizes the preflight test function of the KFC 200 system,

Gpproach Bullon

Pushoutton switch whnicsh activates the approach mode.  Steering commands are originated from
radivo beam deviations Trom the navigational approseh aviendcs. A second aepression of the
button dizengages the mode.

Back Course Botton

Fughoutton switch which dnverts courss datum snd radio beam deviation when flwing on Lhe back
course portion of the ILS. A second depression of the button cancels back rourse.

MAY Bubton
Pushbutton switch which activates the NAV mode. Steering commands are originated from radio

baam deviations from the navigational avionics. A second depression of Che button disengages
The mode .

Rev. 2, Mevemher, 1982
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KC 290
TRIM ALT
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FIGURE 5-9 KC 290/ 292

3.2.3 KRC-27
Tha fallowing description of the ®{ 291 should be wsed in conjunction with Figqure 5-10.

A. TMode Dutton PushiulLon swilch which activates the Yaw Damp Mode. A second
depression of the button disengaoes the mods,

H. "ON" Annonciator When the Yaw Damp Mode s engaged “ON" s annunoiated.

L. Photocell Photocell wsed to autematically dJim the "ON'"  annunciator s
subdued ambicnt Light.

Rewv. 2, Howemher . 1982
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FIGURE 5-10 KC 291
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FIGURE 5-11 KAS 297

5.2.3.1  Kag 297

The following deseription af the KAS 297 shauld ha used in cenjunction with Figure 5-17.

A

Al titude ARM Suwitch

Momentary push switch wsed to engage Altitude ARM Made (dizplay will annunciate ARMD.
Flight Directar or Autopilot s required for operation.

Altitude LQ Calihration Pot

Front panel accessible ssrewdriver adjusted control for calibrating the KRS 297 For use with
a particubar sliimeter [Low altitude adjustment).

Aleitude HT Calibration Pot

Front panel accessible screwdriver adiwsted control for calibrating the KAS 297 for use wWith
a particular altimater Chigh altitude sdjustwent?.

Phetaocel |
Uead to automatical ly conteal display beightness,
Bisplay

High-valtage qas discharge display which dndicates sslected altitude in feet, Altitude ALERT
fmrunciator, and Altitude ARM Apnunmgialor,

Rev, &, November, 1982
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f. Selacted Altitude Control

Comtrol wsed to set the one thousand Tool diait in the selected altituds displey. Clockwiss
rotation zelects increasing altitude. Mechanism has mo stops. Ramge: 0 to £9.000 feet.

fontrols used to set the one hundred foot digit in the selected altitude display. Clockwise
rotation zelects increasing altitude. Mechanism has mo stops. Ranges: O to 200 feet.

Dol KL 295
5.2.4.1 Physical Description

The Tollowing description of the KC @95 should be used in conjunction with Figure 5-12. The basic
assemil ies of the KO 29% are as follows:

8. Input Connsctor (412 Female connector and RFI filter.

b. Input Connector (J2) Male cannector and RFI filter.

c. Static Afr Fitting Ftatic Air Pressure for altituwde hold information.

d.  Mother Board Printed circoil board to which other circuit board

connestors are attached.

o, Logic Board CAZD Plug in printed circuit board conlaining gitch and rall
Logic electronics. =300 serics componentis are Located on
thiz board.

f. Pitch Board (A2) Plug in printed cireuit boeperd containing pitech anolog
electronics, =200 sories components are located on this
board.

g-  Altitude Hold Board (A6} Plug in printed pircuit bosrd containing altitude hold
elactranics and altitude pressure transducer. =6{0) series

compenents are Located on this board.

h. Adapter Board (A4) Plug dn printed circuit heard containing attitude gyro
signal demodulation, nulling, gein adjustment and AC
criitabion, adjustment of Lloop gains dependent upon
aircraft type d5 accomplished on this board. Autoteim
detection and drive dis Located here. =600 series components
are localed on this beard.

i. Adapter Anard Namenlate Identifies adapter hnoard as to compatability for certain
aircratt type.

k. lLateral Reard (a1l Plug in printed circuit board containding Lateral o roll
axis analog electronics. -100 seriss componsents are located
an this board.

L. Power Supply Boord (AS) Printed circuit board centaining power supply electronics.
=300 series components gre located on Lhiis board.

m. Parl Wumbzer Tag Indicates part number which wvariss accarding to particular
aircratt dnmstallalion.

5.2.6.7 KL 295 Functional Description
A functional deseription of the KO 295 follows. Figures é=3 and é-4 should be used in this discussion.

ALL Lines from connectars J29%1 and 2952 receiwe RFT filtering hy passing through inductive beads and o
feedthru capacitor plate Located between the connectars and the mother board. Power input Lines are
routed to the AS pouwer supnly board,  The BC dnput (14 or 28YDCY is chopped dnto an AC sianal by 1502,
It iz then routed through T501, then rectificd for dnput to the +15VOC Linear regulators, IS03 and I504.
+H1OV power iz derived fram the +15VW supply by Q307, Failure monitoring s prowided by 7501,

Rev. #, Nowemher, 1982
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FLGURE 5=12 KL 293

a. Fliaht Director Mods

Upan engagement af the Flight Director Made, the EFC 200 swystem enters pitcoh attitude hold
and wirgs level. Fitech attitude signals are sent through donod 14080 where they are scaled
and convertad to DO, I203B provides additional scalding and dts autput provides the DO pitch
attitude used throughout the pitch axis. J2952=p is 4 test outpet for the bBLC pitoh
atlitude. A pitch synchrunizer compescd of 12114, 12118, and 12030 locks on to the pitch
atlitude at the time of engagement, and, upon subseguent movement from this attitude,
produces error commands through anelog swileh 1208A and 12028. 12020 provides the pitch
command to the EI 255 pitch command bar or Lhe K1 2556 command Bar.

Roll attitude for helding wings level dn Flight Director Mods and as abttitude feedback in
ather lateral modes iz =zent to 4080 for demodulation and scaling. I1108C provides further
acaling, J29%2=¢ d2 o tesl outpul Tor oC rall attitude. The attitude signal then goes
throush summing amplifier T104A.  TI054 and 11040 process the signal Tor wisual dispiay an
the KI 255 roill command bar or the EI 255 command bar.

b, AlLtitude Hold Mode

The Altituds Hold board contains a sensitive fregquencwy-to-voltage converter that converts
the output of an air pressure conbrolled resonator inte an errar signal.

A trim function is added to allow the filot to trim the plane's altitude up or down at about
U0 feeti/minute in the Hold mode by incrementing or deincromenting the stored altitude data.

HI paszsed piteh attitude from T7028 is summed with the altituds error at I1202B.

. Heading Made

The heading datum information comes from the KI 5258 Pictorial Mavigetion Indicator and
enters the KC 295 through sralimg amplifier I1158. The signal then cnters the bank angle
Limiter I10&4C through analog switch D105, It 9% Lhen summed with roll attitude  for
Limiting.

Rev. 2, Novembar, 982
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Naw igakion Modge

The output from the HAY receiver is amplified and filtered by 17154 and I1150. A capture
point, designed to give smooth turn onto the heam s computed by TI107C, I107D. L1084, 111706
and. TTIT . Beam deviation and beam rate are the dnputs for this computation. Once tha
capture has accurred, the deviation aignal from I115D iz sent through IT108, IM108n, 11088
and L1048 where shaping and Limiting of the sigral takes plave. The signal is then coupled
ints the bank angle Limiter T104C.

BC course datum enters I115C whare it 3% svaled and then shaped and Limdited dn 11074 and
I1070. It iz coucled to the bank angbe Limiter throwgh analeg switch D050,

Approach Mode (Localizerd

The Localizer receiver output is amplified and filtered by I715A and IT15p.  The approach
Loop congisting of L1138, L1M13C, 11130 and I1138 orovides shaping and Uimiting of the error
cammand,  The Inpcalizer command is summed dntn the bank angle Limditer through TI105C. Course
datum i3 atse sumned in this moda.

Razk Course

If back course s selected the Localizer error and courss datum error iz reversed Lo proside
praoper polarity steering while on Lhe ILE Back Course. This reversal s accomplished by
charging gaing in drverting anplifiers in the approach and course datum Loops.

hpproach Mode (GLideslope?

The glidesiope receiver output iz amplified by I2050. Gain scheduling i3 orovided by snalog
switch T2040 which Llowers bhe glideslope gain upon passage of the middie marzer. The
glidslope capture is computed such that capture ancurs uqpan crozsing the center of the heam.
Sensing of this is performed in 12058 and I705B.

Hi passed pitch attitude §5 summed with the glideslopa error in 2020 as 3 the cass in
ALLiLude Hold Mode.

Go Around Made

Energizing Go Arcund placesz a piteh up command through IZ0MC dnte I2UER where it is summed
With gitch attitude alse coming throwgh I207C.  R4D4 on the adapter board adjusts the amount
af piteh attitude commanded during Ga Araund.

Up Elevator Compensalion

Up glevator compensation, designed o provide Litt when making roll maneuvers, is generated
from the roll attitude sigpral. The up elevator signal s continucusly coupled to the pitch
command amplifier IZUZ0.

Aubopilot Mode

When Lhe auloonilot 15 engaged the servos are engaeged and drive signels are generated  Tor
them as follows:

1. Pitch

IZ0TA racedives dnputs from the flight director 12020 and pitch rate (HI passed pitch
attitude) trom I2108.

When the autopilet mode i engaged, IZ10C turns the command signal on slowly to provide
smonth flight during mode choagement.  I208C sums the command signal with the elevatuor
servn tach sigrnal through IZ0848 and 12080 to provide smooth servo ooerdtion, SCrvG
drive iz obtained from I208¢ and inverter 1208,  Autopiint operation after LZ20ZB is
indapandent of which made iz engaged.

Hew ., 2, Novembar, 7982
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Z. Autotrim

When a reguirement for slevator trim has been sensed, a signal goss ta the autotrim
delay circuit of I&01A and 140D for trim up, After a predetermined delay bLimc, the
trim wp drive Line i3 ectivated, driving the pitch trim servo.  When trim down has been
sensed the command drives Lhrowgh L4018, I401C. T40?, T403, L4046 pertform the trim fail

monitor functinn.

3. Menual Electric Trim

When the manusl electric trim is activated by the trim switch on the contral wheel, the
autotrim and autopilot is discrgaged i engamed and the piteh trim of the ajrcraft is

controlled manual Ly,
4. Roll

I10MA receives dnputs from the Flight Director 11044 and roll  rate

attitude) from I101B. When Lhe autopilot mode s emgaged, 11070 turns the

signal on slowly to provide smooth Fflight during mode ergagement.

(HTI passad
commarnd

Suin s

roll

the

command signal with the aileron servo tach signal through I1038 and 11030 to provide
smonth sepyo operation,  Seruo drive is abtained from IT03A and dnverter IT03C.

3.2.3 KU 295
5.72.%.1 Physical azcriptian

The following description of the KC 2% should be used in conjunction with Figure 5-13.

3. Al Board Frinted Circuit Doard containing analog control lagic eircuitry.
b. &2 Board Frinted Circuwit Board containing sngage Logic and power supply.
c. Transistar, B201, 4209, 1202, 1203 are sandwiched betwesn the mounting plate
Regqulalor aned AZ card for heatsinking.
Mount ing
d. Fledtape Flextaps circuit interconnecting the A1 and A boards.
e, Maunting Plate Unit meunting plate.
f. Caver Unit Cover.
4. Lonnectors Printed Circuit Board card edge connectors.

FIGURE 5-13 KL £%96

Rav. £, November,. 1952
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5.72.5.7 Functional Description
b turmctional descrigtion of the KO 29 follows. Figure &=5 should bae used in this discussion,

The unit consists of two printed circuit board assemblies. The top board (A1) centains the analeg vaw
axis control circuitry while the hottom board (AZ? contains the engege logpic end power Supply circuitry,

Yaw rate from the KG 257 or KRB 331 enters J2961-2 and J2941-¢ into T107¢ for differential amplifisation
and scaling. After further scaling in 11014, 9t is hipassed intc ITG5D for adcelerstion contrel. L7030
sums hipaszed Yew rate and hipassed roll atritude. The sum is scaled and switched by @101 upon Yaw damp
ar autapilot sngagement inta T103A. 1034 sums the control sigrnal with Yaw Servo tach Teedback from
11028 and ITUZA for smooth Yaw Serve operation.  Seryo drive 4% obtained from the outputs of THO3A and
inverter I1038.

Roll crossfeed from the ¥C 295 enters JEVHT-F and J29471-H into [INE for differential amplification. It
iz then hipsssed into I103C for roll rate control and Limiting. Tt s then summed with hipassed yaw rate
a5 descrihed gbave,

SEYDC unit powsr enters through pasg transistor @201 whare it iz preregulatied down to 1400, G201 s
bypazssed for 14YBC operation.

207 and @202, 4203, 4204, G205 provide an AC signal which s rectified and regulated by 1202 for +15¢
and I20% Ffor =15¥. +10V i3 supplied by a zener diocde regulator derived from the 15V supply.

S5.2.6 KL 255
The following discussian of the KI 255 should be uzed in comjunction with Figure 5-14.

Ao Pitch Attitucde Indicator Displayi actual pitgh attitude. Markings indicete altitude
from 207 down Lo 15 up.  Maximum pitch up or down movement
can be #E5T.

B. BDank Angle Indicator DispLa%F actual bank angle. Markings ndicate 10, 20, 30,

G0, P07, right or Left bunk, The bank angla indicator s
aparational through 3607 . Right indicator implies & Lett

Lrank .
Co Symholic Adrplane Adjusts the symbolic airplane up and down. (5crew slot
Adiustment ar knob adjust availuble.
. &Symbolic Adrplans Refarence for attitude and command information.
E. Pitch Command Bar Dispioys computed pitch command from KO 295,
F. MNoll Command Bar Displays computed rell command Ffrom KO 295,
5. Flight pirectar Flag Tndicates when Flight Director Mode is engaged. The flag is

out of wview when the mode b3 ongogoed.

Rav. 2, November . 1952
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S.2.7 KI 2546/KG 258

FIGURE 3164 KI £55

The following discussion of the KI 256 and the KG 258 should be used in conjunction with Figure 5=15.

A

Fu

Fitch attitude Indicatar

Bank Angle Indicatar

Symoelic Adrplana
Adjustment

Symbolic Adfrplane

Command Bar {KI 25%& ONLYD

0H Annunoiator

Rewv. 2, Movember, 1982

MMO055=5

ﬂ15pl3y% actual pitap gttitude. Markings indicate attitude
from 257 down to 257 uUp.  Maximum unprecessed pitch up or
down movemant is 80°, controlled precessed is employed to
achieve a 34607 movement,

bisplays actual bank angle. Markings indicate 10, 20, %0,
Gk, 907, right ar left hank. The bank angle dndicatar is
operational thraugh 3807,

Aoscrow slol adjusts the synbolic afrplane wp and down.

fReference for attitude and command information.

Single cue, displays computer piteh and roli commands from KC
2%5 Flight Computer. The command bar is in wiew only when
Flight Dirzelar Mode is engaged.

Provides an OH annunciator centrolled externally by 3 radio
altimetar.

Fage 5-18
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KG J58 HORIZON SYHO

KL 254 FLIGHT COMMAND THDICATOR

FIGURE 5-15% KI 256/¥G 258
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5.2.8 K% 270, K3 271, Ks 277, K3 273

KING
KEC 200

FLIGHT CONTROL SYSTEW

The following description of the KS 270, KS 271, K3 272, K5 27% servos should Be used in conjunction with

Figure S5—1d.

A.  Tach Motor (K3 2/0/271 ONLYD

B. Brive Motor

. Engage Solenoid

b. Outpur Shaft
E. Locating Pin

F. Elegironics Assembly

G. Interconncct Pigtail

H.o Trim Switch
(K5 270 Pitch Serwo OMLYD

I. Autetrim Transfer Relay
(K5 272 DMLY

KS 270,271
ONLY

Motor driven by drive motor fo orowvide welacity feedback for
smoath serve operalion.

Main drive motor which provides turgue Lo Uthe output shafr.

Solenoid which, when energized, holds the serve drive gear in
mesh with the servo mount skip clutch,

shafr which meshes with servo mount slip clutch.
Pin which Locates servo properly on sevve mount.

PlLate which holds Lthe power drive transistors. Lol
applicable i BES 2730 .

table which provides interconnect to airplane wiring harness.

Switches which semse sarvo effort and call tor autotrim drive
after prescribed delay determined in KL 295,

Relay used to transfer teim matar cantral fram manual trim to
autopilot controlled autetrin,

(H) KS270 ONLY

K327E2
ONLY

FIGURE 5=14

Rew., 2, Movember, 1982
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K3 270, kS 271, K5 277, H5 273
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5209 KA 118
5.2.9.1 PFhysical Description
The follawing description of the ¥A 118 should be used in conjunction with Figure 5=17,

a. Printed Circuit Board containing demodulator e¢ireuitry.

b. 81071, power transistor for input power reguirements, iz located here for propar heat
sinkirg.

C. Mounting Plale
d.  Unit Cover

2, Card Edye Conneclors

FISURE 5=17 X4 115

5.2.9.2 Funclional Description

The K& 118 converts AL heading selent and course datum signals intg DE commands for use dn the KO 295
Flight Computer. On -00 units, an internal oseillator genarates the 1.5V peak &00Hz excitatien Lhat
excites the course datum synchro and  synchronizes the demodulotion circuibey. an =07 ‘units,. the
esrillator circuitey 15 omitted and the reference excitation is supplicd by the aireraft.

5200 KA T

5.7.10.1 Physoial Pescription

The following description of the KA 117 should be uLsed in conjwnction with Figure 5-18.

#. Upper Bnard - Frinted Circuit Roard which cortains analog proseseimg signals for Lhe
Ka #H7

k. Lower Board = Printed Circuit Beard which containg drive signals for the BA 117.

., Transistoers - @102, @103, 2104, ai0f Power Brive Transisters are bocated here for proper
keat sinlding.,

d. Flex Tape = Flextape circwit dnterconnesting the wpper and Llower boards,
g. Unit Mount Plate
T. Unit Lover

3. Printed Circuit Board card edge connectors

Rav. @, November, 1982
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FIGURE 5-18 KA 117

5.2.10.2 Functional Description

The K& 11¢ dntertaces the KC 295 computer with gitch trim systems in those instaliations which reguirs
proporlbional drive.

Trim deive pawer i2 provided by a four transistar power bridge which causas the teim moror to operate in
a pulsing mada, The pulse duty eycle i established by command conditioning circuitry which adjusts the
trim rate te o proporlional veluwe of the sulopilot's pitch command .

ilsa included are meniter command logic. time delay legic and steering diodes for proper routing of
commands .

5.2.11 XRG 331
For dnformation concerning the KRG 331, refer to dnstallation manwal 00&6-0%13-00.

5.2.18 KA 14

For information concerning the K& 1471, refer to installation and maintenance manual UUE-US719-00.

5.2.13F KA 142
5.2.15.1 Tunctional Description

The KA 142 dnterfaces the KC 295 Autopilot Computer with the pitch trim serve in thase finstallatians
which reguire two differeat trim speeds, The KA 142 ¢ capable of operating on +14 or +28 wolts by using
ann external jumper betwesn pins K and & when the it s to be operated on +14 wolts,

When a flaps in motion signal is received by the KA 142, the time delay circuit guickly commands the trim
speed switch deiver to drive the trim speed switch to fast trim.  When the flaps come to a stop, the time
delay circuit will keep the KA 142 in fast trim spesd for a ceptain period of time. That peried of time
iz determined by a pot in the time dalay oircuit,

The autetrim direction deive sensor moenitiors. the flaps in wobtion switches both UP wnd DOWN. I Lhe
autoepilot system tries to trim bhoth UP and BOWN at the same time, the autotrim direction drive sensor
Will pull one of the 4rim drive Llines to ground. This will prevent the tedim servo fram treying to drive
hath directions at the same time which could result in demage to the trim servo. Both flaps in motion UP
and flaps in molion POWN Follow the same theory of operation,

Rev, 2, Movember, 1982
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52014 wAs 297
5.2.74.7 Functional Dessription

The EAS 297 select utilizes one microprocessor for most of the work in the unit. One function the
conputer performs s to supply new displey dota al 2msec intervals for the display decoders. The
microprocessor also. supplies a monitor of all wcontrol switches every 2msec for pilot commands: such as
increment or decrement of altitude ar ARM amable. The action of the increment/dacrement switch iz unigue
in thut storage ot the number is in dats memory 0 the misroprocessor and the switsh merely tells the
microprocessor program Lo slep the number in incrensnts of +1. The ARM enahle signal fram the mode logic
cireuit s puffered from 10V te 5¥.  The microprocessor is also used to Load the non-uwolatile memory at
any time the altitude j2 charged hy the pilat. Barometric pressure is processed Dy the A/D conwverter Lo
a dinital form whish s senl to Lhe misroprocesser to be processed,

5.2.15 KA 132
5.7.15.1 Functional Descriplbion

The Ka 132 45 an fcceleration Switch which monitors positive and negelive worbical G=foprcos on the
aircraft. If the aircraft cxpericnces a +1 G-foree the KA 132 disenpages the auftopiint. This force can
be caused by two things; turbulance, or a rusaway pitch nr roll servo.

5.3 SYSTEM MODE LOGIC SWITCHING

This section contains a comprehensive study of the Frahles and Inhibits found in the Mede Logdic af the
EFC 200 System. Fngagemant of modes {5 accomplished through the KC 290 Mode Controeller. Controls on the
throttle {Go Arcund) end Control Colunn (Swne/Conbtrol. Wheel Steeringd are described from a functional
view.

In mast casss, the Mode Enables and Inhibits are performed in the XC 293 Flight Computer Logic Section.
5.3.1 MOBC SCLECTOR/FLIGHT CONTROLLER (KL 2807
Excapt as noted, all gwitches SPDT mumentiry, slternate-action type.,

All pushbuttons are lighted to ddentify mode controlled. Lighting iz either 14VDE or ZEYDPC controllod
through pilol's dimmers circuil,

5.3.2 KO 295 MORE QFERATION
Mode Logic operation of the ¥C JY5 Autopilot Competer 33 described as follows:
&. Flight Director CFRY:

Engaged By: 1. Toggling it an.
2. Toengling on any other mode,
5. Activating CWS switch,
4. Breps 1, 2, 3, noL aelive inoan o autopilet only system.
5. "hutopilot only" system engages Fh maode when AP switch
engages. FD ig not annunciated in AF only systems,
B sennags By: 1. Toggling it aff.
r Power Failurse aof +15, =15, +10, AfL.
3. hutotrim disconnect switch.
f. Less ol compass valid when on H3, NAY, APPR, ARM or CFLD
modes .
. "Autopilot Only" system AP switch disengadgement foarces all
modes off.
bo In osome systems, the teim interupt disconnects all F0 omodes
Ccavered by particular 3TC).

Hewvo 2, Nowember, 1982
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NOTE

IFf AF T8 ENGAGEDR, FD T3 TNHIRITED FROM TOGGLILKWG OFF. FD MOGE
ALONE C(EXCEPT "AP OMLY') WILL RESULT IW PITCH ATTITURE HOLD AND
WINGE LEVEL HOLD.

B. Heading Salect (HDG):

Enganged By: 1. Toggling L on (When conpass validd .

Dizermgaged By: 1. Ergaging GA
2. Compass invalid
3. APPR or Nay CPELD
4. Togalinmg it off
S. Dizengaging FD

HOTE

CPLD DOES NOT INHIBIT SUBSEQUENT EMGAGEMEMI GF HDGE.

G. Mavigation (MAWD:

Engaged By: 1. Teguling it on (When compass vabid).
Disermngaged By: 1. Engaging AFPR. APFR does. not inhihit subsequant engagement
of MAY.
2. Engaging GA.  SuBsequent engagement of of NAY allowsd.
5 Engaging HRG wilh CPLR present,

[ Toggling it off.
5. Misengaging FO.

G, Compass jnvakbid.
O, Aporaach (APPRD:
Eraged By : 1. Toggling it on fwhen compass validd.
Digsenguged By: 1. E;g:ging MAY. N8V does nol inhibit subseguent engagement of

2. Engaging GA. Subsegquent engagament of APPR allowed.
3. Engagirg HDG with CPLD prasent.

G. Tegaling it off.

S nisengaging FD.

& Compass jnwalid.

E. Dack Course (BC):

Enabled By: 1. The presenca of APPR and LOC FREQ.
Ergaged By: Tra Toguling it on 7 APPR on first,
Discngagad By 1. Toggling it off.

2 Dizengaging APPR.
Ba Lozs of LOC FREG.
By Dizengaging FD.
3. Cumpazs nval d,

Rev. 2. Movember, 1982
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Fo ALLitude Mode {ALT)=

Engaged By: 1. Toggling it om or upon reaching selected eltitude in syatems
with altitude preselect.

Disengaged By: 1. Towgling it off.
Fa Initial presence of G§5C, Subseguent engagement of ALT 5
allowed.
3. Initial presence of GA. Subsequent engagement of ALT s
al lawed.

Lo Disengagement of FO.

NOTE

THE ALT HOLD, AN INTERMAL SURMODE 0OF ALT MOBE, WILL GO OFF,
ENABLIMG RESYNC TO EXISTIMG ALTITUDE WHEW CWS I5 ENGAGED.

G. ALtitude Preselect (ALT ARM):
Frngaged Ay: Ta Toggling it on.
Discngunad Oy: Ta beprassing ALT ARM
2. Engagemncent of ALT HOLER
5. Pragence of G5L
4. pisengagement of FLT DIR
H., Go Arcund 683 :
Frabled Ay: T+ The absence of wertical trim.
Engaged By: i Momentariby activating GA swileh {mode Latohes ond.
Z ALT
2. Fitoch Attitude Trin (PAT)

g
=
3. Bisenganing Fi
5. CWS

Disengagaed By:

NOTE

INITIAL ENGAGEMEMT OF GA WILL DUMP ALL OTHEHR MORES EXCEPT FR. ALL
LATERAL MORES (I.E. APPR, MAV AND HDG) MAY RE REENGAGED WITHOUT
CAUSIMG GA VERTICAL MOLE TO DISCHMGAGE. GA WILL INWHIBIT GSC.

I. Autopitot (AP :

Enatbled By: 1a Adapter board presance in KL 295, dyro exnitation wvalid,
campass valid when in compass modes, gyro walid, power walid,
ansence  of munual  trim, flight director mode din  flight
director system.

Engaged By : 1= AP Switch OW 7F FD mode oh in Flight Birector Svste. AP
Switch ON ¢noe modes ond in an AR only system.

M Bwitch OFF

Manual  Ledmming. either UR or DOWN, wunless vonbrol  wheesl

stearing is sngaged.

2 Gyro g nvalid.

b Gwro excibabion dnvelid.

b Loss of +28 ar +14 A/0 veltage.

B Loss of power wval id,

Ta BA mode initialdizing ¢91 option used). Susequent engagement
af AF allowad.

= Automatic disconnect from monitor such as K& 132 or KA 141,

Misennaned By:

g

Rev, 2, November, 1982
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HOTE

AP DTSEMGAGEMENT FOR ANY REASON FLASHES AP LTGHT AS WARNING. FD
WILL NOT BE ALLOWED T3 &0 DFF A8 LONG A5 AP IS ENGAGED.
EMGAGEMENT OF CWS WILL RISENGAGE THE SERVY CLUTCHES BUT NUT THE AF
MODE. MCWER SYSTEMS HAVE AURAL ALERT WITH AP DLSCOMNECT.

Glideslope (GE1:
Enabled By: T, Presence of LBC
2. PFrescnce af G5 walid
3. Presence of G% sensor, i initial acguisition.
B, Presence of APPR
5. Ahsence of BC

Ennaged By : 1. Initially by all enabling sonditions.

pinennaged Hy s S Ergagement of another vertical mode (i.e. BLT, GA ar PATI.
i Engagement of AC.

G50 Warning Sigmal (G5 Flashingd: N

IT B2 valtd is last after nitial acquisition of G5, the G5 mode will go off and fransfer the
vertival mode to PAH, while flashing the G5 as a warning atter which the G5 Light will go otf.
Upon re-acquisition of G5 wvalid, the wertical mode will Lransfer back to 85 without the
necacsity of tha G5 sensor smabling. Therefore, a momentary loss of G5 valid will not require
H] r'acruss'i'.",g ot beam center Tor r‘u;--acqu"ls':f"lnn of glideslope control.

Latéeral Beam Capturs (CPLDY:

Enabled/Engaged By: 1 Fresence of LBC =zensor with APPR or WAY chgogod.

Z. Ergaging APPR or MAV with LET sensor on. Thiz iz necessary
for beam center engagement of LBC (LBT inhibited uwniil all
track criteria sequence performed - necessary to bBlock track
dig to possibility of angled crossing of beam center ol
instant af sngagement of MAV or APPR}.

Lateral Deam Track (LBT:

Frahied Rw: 1. High banking and presence of CPLD.

Frngagad By: T Bresepnce of LET seasar with Llow bank subscguent to high bank.
Lateral Baam Armed (ARM) =

Enab Led By : 1. bheance of Soth LAC sanse and LOT sensa.

Cngaged By: T4 Toggiding on either WAV or APPR.

3

Hisengage ot moda,
7. Transfer to CPLD.

Piserngaged By :

fpproach Extension (MG = Middle Marker Gaint:

Condition for Enabling: o Presence of LAC.
2 Progence of G Malid.
3z Eresence of APPR.
& Aosence of AC Mods.

Engaged By: 1 Presence of MM Sansor (Latched ond .

pisennanged Bys . Engagement of wertical mode, j.o0.,. ALT, PAT or GA.

Engagement of BL.

Rew. 2, Nowvember, 1982
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NOTE

SUBSERUENT DISENGAGEMENT OF 5% CPLD WILL MECCSSITATE THE CYCLTING
OF AFFR TO EWABLE THE REENGAGEMENT OF EXTENSION.
Pitch Attitude Hold (PAHD:

PAH %5 required to come an when there is an asbsence of the follewing aodes: CWS, ALT, G850 and
GA with the presence of FOR.

PAH will resync with €WS and will continuously syno whan on any other mode.

Pitch Attitude Trim (PAT):

PAT when sngaged will teim pitch attitude wnbess ALT mode is angaged (for which the altitude
iz trimmedd . LT any olher verticnal mode (4.e. G5 or GAY i3 engaged, PAT will dump that mode
and replace it with PAH and PAT.

5.5.5 KL 2946 MQDE OPERATION

Mode Lagic of the KC 296 Yaw Computer is desceibed ws Tollows:

fa

Ra

Y Engaged By: Toggling YO on at KL 29

;04
2. Togagling AP on at KL 220

¥0 Dizengaged Oy: i Toggling YR aff at KE 291
2. Peprassing AP emergenny disconnaect switeh
3 Lnss of bL power to Yaw Compuler

Rew. 2, HNovenber, 1932
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