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Ur;AslR AUTO FLIGHT SYSTEM 14-54 
8-737-3OOl400 P I L O T ' S  H A N D B O O K  Wi188 

INTRODUCnON 

The Auto-Flight Syslem (AFS) wnskh ufthe Autopild Flight Director System 
(AFDS) andthe Autc-Throttle (wr). The flght Management Computer (FMC) 
pmvidesN1 limitsandtarget N1 forthe ATandcommandairspseds forthe 
AT and AFDS 

The AFDS and m a r e  operated from the AFDS Mode Control Panel (MCP) 
and the FMC from the Control Display Unit (CDU). 

The AFDS MCP pmides coordinated control of the NP. Flight Director 0. 
AT, and altiiude alert functions. 

AFS mode st*w &displayed on the two Flight Mode Annunciator (FMA) 
panels, one for each pilot's indrument panel. 
Normally, the AFDS and AT am used lo maintain airspeeds andlor thnrst 
setlings calculated by the FMC 
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U s r b l R  AUTO FLIGHT SYSTEM 14-101 
8 - 7 3 7 - 3 0 0 1 4 0 0  P I L O T ' S  H A N D B O O K  11!1/88 

AUTOPILOT FLIGHT DIRECTOR SYSTEM (AFDS) 

The AFDS is a dual sysem consisling ot two individual tlght conlml m 
pulers (FCC's) and a single Mode Contml Panel (MCP). 
The two FCC's are identified as "A" and "B. For autopilol (AP) operal-m, 
they send conlml commands to their respective pitch and mll hydraulic ser- 
vos, which operate the flihl conlmlsthmugh two separate hydraulic systems. 

For F/D operation. each FCC positions the F/D command bars on lhe respec- 
tive ADI. 

MCP MODE SELECTOR SWIlCHES 

The Mode Selehr switches are pressed to selecl desired " m a n d  modes 
fw the AFDS and IVT The switch letters, ON, illuminate io indicaie mcde 
selection and that the d e  can be deselected by pressing the switch again. 
While a d e  is active. deselection can be automatically inhibiied and is 
indicated by the switch light being exlinguished. 

When engagement d a mode would c o n f l !  with current AFS operation. 
pressing the Mode Selector switch has no effect. AI1 AFDS d e s  can be 
disengaged by selecting anuher command mode or by disengaging the AIP 
and turning the "s Off. 

MCP PARAMETER SELECTIONS 

NOTE: The hlhwhg hformation ism additiM fo thal wntained in the CON- 
7ROLS AND lNDIC4TOFS portion d this cftaptec 

Parameter selections common Io boul FCC's for speed, heading. altitude. 
and vertical speed are made from the MCP. 
Two course seleclos and cwrse displays are located on the MCR 
- The Captain's Course Sledor plovides selected wulse information to 

the%" FCC,the Na 1 VHFWmwiver.andtothe captain'sHsl Course 
Pointer and COuAe Deviation Bac 

- The F . s  Course Selecm provider setacled cwrse information m the 
"B' FCC. the No. 2 VHF N/N receive& and to the Fits OKier's HSI 
Cowse Fuinterend Cowsa W& Bsr 

while in the VORROC or ~ P m ~ d e .  the WA" FCG the *x' AIP, and the 
Capaim's HD use the selecled course set bylhe Captain and NAV datafran 
the Na 1 VHF NAV rece'mr. The "8" FCC. "8" W. and Fim! Officer's FiD 
use thesewed course and VHF NAVfmquencyset onthe No.2WF NAV 
receiver. 

(con'd.) 
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14-10-2 AUTO FLIGHT SYSTEM USAIR 
iiniaa B - 7 3 7 - 3 0 0 1 4 0 0  P I L O T ’ S  H A N D B O O K  

AUTOPILOT FLIGHT DIRECTOR SYSTEM [AFDS) [cont’d.) 
MCP PAFlAMETER SELECTIONS [cont’d.) 

Different coumes and frequencies can be selected for the two W F  NAV 
receivers at any given time. This can cause disagreement between the Cap 
lain’s and Firs Otfcer’s WD canmaid bar displays and affect AIP opetation. 
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USAir AUTO FLIGHT SYSTEN 1445-1 
8 - 7 3 7 - 3 0 0 1 4 0 0  P I L O T ' S  H A N D B O O K  6li7194 

I AUTOPILOT ENGAGEMENT CRITERIA I 
Each AIP is engaged with a separate engage paddle. Fiher paddle can be 
in one of three states: 
- mechanically latched in the OFF position. - magnetically held in the CWS or CMD position. - magnetically released from the CWS or CMD position. 

The paddles are latched in the O f f  position, unless both of the following 
pilotcontrolled conditions are met 

- No force is applied to the control wheel or column. - The s t a b i i i  t r h  autopilot cutout switch is at NORMAL 
Once the above unlatch condtions are satisfied, and no system failures exist, 
either paddle can be raised from OFF to CWS or CMD and is magnetically 
held there, providing all of the unlatch conditions are retained. Control 
pressure applied now, overrides pitch or roll into CWS while the paddle 
remains in CMD. 

The AIP automatically disengages when any of the following OCEUG 

- Pressing either AIP disengage switch. 

- Pressing either XXGA switch with a single AIP engaged in CWS or CMD 

- Pressing either TOffiA switch after touchc!wn with both W s  engaged 

- Moving the AIP engage paddle to OF. 

- Activating either pilot's control wheel trim switch. 
- Moving the stabilizer trim autopilot cutout switch to CUTOUT. 

- Loas of respective hydraulic system prespura 

- Loss of elechical pcmeror a sensor Input M i h  prevents pmper opmdhn 

During single channel NP ope&. engaging asemnd AIP in eimer CWS 
or CMD dwngagesihe fint AQthenaperateswithoutithoutinteMptiMI. W, 
both W s  remain engaged in CMD if the first and second AIP are mgam 
afterthe approach (APP) mode has been reledsd. 

4- 

belaw 2,000 feet FA 

in CMD. 

- Elther I& or right IRS system failure or FAUU light Illuminated. 7 

el of the engaged NP and moda 
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14-15-2 AUTO FLIGHT SYSTEM USAir 
. 6117194 B - Z 3 7 - 3 0 0 1 4 ~ 0  P I L O T ' S  H A N D B O O K  

AUTOPILOT ENGAGEMENT CRITERIA (cont'd.) 

The FID command bars may retract,from view upon initial AIP engagement 
in CMD. This occuis when the FID pitch or 'roll commands are n0t 
approximately centered at the time of engagement. Additionany, the engaged 
AI? changes modes to control wheel steering for pitch andlor, rdl. 
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&IR AUTO FLIGHT SYSTEM i4-204 
8 - 7 3 7 - 3 0 0 1 4 0 0  P I L O T ' S  H A N D B O O K  i11i188 

AUTOPILOT CONTROL WHEEL STEERING 
ENGAGE PADDLE IN CWS 
Placing an engage paddle in the CWS posaiwn, engages the AP pitch and 
roll axis in the CWS mode and dkplays CWS PITCH and CWS ROLL on 
the FMAk 

With CWS engaged. the AIP maneuves the airpkne in response to control 
pressures applied by either pi&. The control pressure is similar to that re 
q u i d  for manual flight. When control pressure is released, the AP holds 
exiding attitude. 

If aileron pmssure is released with 6- or less bank angle, the AP rolls the 
wings level and holds existing heading. This heading hold feature. with bank 
less than Sq is inhibited when any of the following conditions exist 

- Below l,WO i&t RA with the landing gear down. 

- After F/D VDR capture with TAS 250 knots or less 

- After F/D LOC capture in the APP mode. 
P l W  CWS WITH ENGAGE PADDLE IN CMD 

The pitch axis engages in CWS while the roll axis is in CMD when: 

- A " a n d  pikh mode has not been selected or was deselected. 

- AP p k h  has been manually overridden with control column force. The 
force required for override is greater than n m l  CWS control column 
fwca. This manual pitch override is inhibited in the APP mode with bdh 
AF's engaged. 

CWS PITCH is annunciated on the Riiht Mode Annunc-mrs while this mode 
is engaged. Canmand pitch modes can then be selected. 

When apprcachihg aselected attitude in CWS PITCH. with the engage pad- 
dle in CMD, CWS PITCH changes to ALT ACO and when at the s e w  
anitude, A l l  HOLD engages 
If pitch is manually ovenidden while in ALT HOLD at the dected altitude. 
ALT HOLD changes to CWS PITCH. If conaDl force is r e M  within 250 
feet of the selected anitude, W PlTCH changesto W ACQ and the NP 
returnstothew~tedanitudeandALTHOU)enpages. Iftheelevatorforce 
is held untitnbna than250 rsetfqn thesefected anitude. pitch m" in 
cws PITCH. 

. ,. 

. . . .  
. .  . .  . . .  .. ~ 

. .  .., . .  . . .  . . . . . . . .  

. .  . .  
. .  

. .  . .  



\ 

. .  

. . .  . .  . . . . . . .  

, .  
. .  .~ . .  

. .  . .  

. -  
. . . . . . . . .  
. . . .  . . . . . .  

. .  -, 
... . .  

. .  

. . .  .~ . . - . .  . .  
. . .  . .  . .  

7 . .  
. .  

. .  . . .  . .  . .  
.~ . . .  

** 

. . .  

i4-20.2 AUTO FUGW SYSTEM us&& 
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AUTOPILOT CONTROL WHEEL STEERING (oont'd.) 
ROLL CWS WITH ENGAGE PADDLE IN CMD 
The dl axis engages in CWS while the pitch axis is in CMD when: 

- A command roll mode has not been selected or was deselected. 

- AIP roll has been manUany overridden with control wheel Drca The Ibrcs 
requimdforoverrideisgreaterthanthenorrnalCWScontrolwheelforea. 

CWS ROLL isannunciated on the FlgkMode Annuncialwswhilethis mode 
is engaged. 

CWS ROU with an NP Engage Paddle in CMD can be used t!a capture a 
seleaed rasD came while the VOWLOC mode is anned. Upon intemp- 
tihg the radial or kcaliir, the F/D and Am annunc'ktbn changes from CWS 
ROLL to VORlLOC engaged and the NP tack the selected CDU(S& 
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USAU AUTO FLIGHT SYSTEM 14-25-1 
8 - 7 3 7 - 3 0 0 1 4 0 0  P I L O T ' S  H A N D B O O K  6117lS4 

I AFDS COMMAND MODES 

lNTRODUCTlOW 

Command modes can be armed or engaged when an AIP engage paddle 
is positioned at CMD andlor one or both HD swilches am ON. 

The Takean Mode is an FKI onlyqmoda The landing flare, during the APP 
mode, is adad A P  only rnaneuw 

\ 

ALTITUDE ACQUIRE MODE (ALT AcCr) 

The anitude acquire mode is the transition maneuver from a V/S, LVL CHG, 
or VNAV climb or descent to an automatic level-cff at an MCP selected 
altitude. The alIitude acquira mode is a b  armed while climbing or 
desfending in CWS PrrCH with an AIP Engage Paddle at CMD. 
Anitude acquire engagement is annunciated ACT ACQ for pitch when h l i n g  
off in either WS or LVL CHG. However, VNAV remains annunciated thrwghwt 
the altitude acquire mode when leveling in WUAW 

ALT ACO engagerneni is inhibited when the ALT HOLD switch is pressed 
or while the glideslope is caphaed. 

ALTITUDE HOLD M O M  (UT Hero) 

The altiiude hold mode gives pitch commands to hold the MCP seleded 
anitude or the prasswe aHitude at which the ALT HOLD s.vitch was pressed. 
A U  HOLD enpges in either of two c o n d i  - AUHOLDatthe MCPselededaltihrdaThiiisindWbyannuWon 

of AU HOLD and the AU HOW swilch liiht extingulshed. 

- ALT HOLD not at the MCP selected altitude. This is i n d i i  by the 
annundatim of A U  HOLD and the ALT HOLD switch lighl Hluminated. 

W H O I D ~ a t t h e M C P ~ ~ c c a r n r w i t h a h e r d t h e W I ~  
- Pushing WALT HOW rwitch while not@ the &ected akituda - SdedsdaaewMCPakitudewhilelnWHOLD.LtheWkctedaltituda 
AU to is i n h i b i i  after CUs captun. 
When 1nAUHOLDattheseIeUed altitude, LVLCHG. vl$ snd MAVclimb 
and descenl functions m inhlbted until a new &Rude is CreleUed. 

The altitude seleded on the MCP is "wed to the Captain's pemmewk 
altimeter setting fathe 'X' W a n d  R9 and Dtha RO's barometricssning 
for the "8" AIP and M1 After A U  4CQ mwages, changes in aRhe"em 
ba"elric..tlim donot change theselected amwde mfe" 
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34-25-2 AUTO FLIGHT SYSTEM USAir 
6/17/94 8 - 7 3 7 - 3 0 0 1 4 0 0  P I L O T ' S  H A N D B O O K  

VERTICAL SPEED MODE (VIS) 
The VIS mode gives pitch commands to hold the selected vertical speed 
and engages the AfT in the SPEED mode to hold the selected airspeed. 
This mode has both an armed and an engaged stata 
Except during ALT HOLD or after GIS capture in the APP mode, pressing 
the VIS switch engages the V/S mode. V/S engaged is annunciated, the 
Vertical Speed Display changes from blank to present vertical speed, and 
desired vertical speeds can be selected with the Vertical Sped Thumbwheel. 

m e v s  mode becomes armed if, whle inihe AU HOLD mode at the selected 
altitude, a new MCP altitude is selected which is more than 100 feet different 
than the previousfy selected altitude. VIS armed is annunciated and the VIS 
mode can be engaged by mwing the V e W  Speed Thumbwheel. 

The VIS mode automatically engages when the ALT ACQ mode is engaged 
and a new altitude is selected which is more than 100 feet different than 
the previously selected altitude. The VIS mode annunciates engaged and 
existing vertical speed appears in the Vertical Speed Display. The 
commanded VIS can be changed with the Vertical Speed Thumbwheel. 
Vertical speeds can be selected which command flight toward or away from 
the selected akiide, 

NOTE: (737-300) During VIS mode opm.on, iteirspeed lwwmes than 
5 knots below the MCP selected airrpeed and is not increasing, ihe 
AFS automatically engages the LVL CHG nwda 

LEVEL CHANGE MODE (La CHa) 

The LVL CHG mode coordinates pitch and thrust commands to make 
automatrc climbs and descents to preselected aititudes at selected airspeeds 
A LVL CHG climb or descent is initiated by selecting a new alttude and 
engaging the LVL CHG mode. Pressing the LVL CHG witch engages the 
LVL CHG moda 

During a LVL CHG climb. the annunciations are MCP SPD for pItch and N1 
for the AfT. During a LVL CHG descent, the annunciations am MCP SPD 
for pitch and RETARD fw the A l l  while reducing thrua toward idla When 
at idle thrust, ARM is annunciated for the M. 
If a speed mode had been active prior to engaging LVL CHG. the pnvious 
speed is retained as the target speed for the LVL CHG mode. If LVL CHG 
is engaged with no active speed mode. the IASNach Display and "peed 
Cursors synchronize to existing speed and present speed becMnes the LVL 
CHG target m. Aiter LVL CHG mode engagement, the target speed can 
be changed with the MCP Spwd Seledw. 

. .  
. . . . . . .  . .  (- .- . . . . . . . .  ' .  r""* . . .  

*..+T<.:. ..?' 
-I._: ....... ...:." , .... .:. ..... . . . .  . .  . 

c?: 

L 

. .  



. .  

. .  

. ,  . .  -_ . . . . . . . . . .  

. . . . . . . .  r . . . .  . I  .@ 
. .  . .  :. :. 

e-'. . . .  . .  j_ : - 
: . . . . .  

. .  . .  

. . . .  . .  

. . . .  . .  .- 

. . .  . .  . . . . .  
~ _ -  ( 

. .  . . .  
~. ... 

. .  . .  . .  .... 
: . . . . . . . . . . . . . . . . .  - .  . .  \ '-1' . . . . . . . . .  . .  ., - . 

.~ 

. .  2.- ... . . . . . . . . .  . . . .  . .  : . . 

. .  . . . .  . . .  Ji 

.' ' c .,' 
. .  

USAir AUTO FLIGHT SYSTEY 14-25-3 
8-737-3OOl400 P I L O T ' S  H A N D B O O K  6/17/94 

VERTICAL NAVIGATION MODE (VNAV) 

Wnh the VNAV mode engaged, the FMC commands AFDS pitch and A i l  
modes to fly the vertical profile selected on the FMC CDU's. The profile 
includes preselected climbs, cruise altitudes, speeds, descents, and can also 
include altitude constraints at specified waypoints The prolile may end with 
an ILS approach to the destination airpon. 
Pressing the VNAV switch selects the VNAV mode provided FMC 
petformance initialhation is complete. The mode selector switch illuminateq 
the MCP M a c h  Display becomes blank and the Airspeed Cursors are 
positioned at the FMC commanded airspeed. The FMA displays are VNAV 
SPD or VNAV PAm for the AFDS pitch mode aqd FMC SPD, Nt. RR#RD 
or ARM for the AfT moda 

VNAV climbs and descents are constrained by the selected MCP Altitude. 
VNAV commanded speeds can be changed with the FMCk CDU'b 

During VNAV PATH cruise flight, selecting a lower MCP altiiude, arms the 
FMC to automatically begin the descent upon arrival at the FMC calculated 
top of descent point 

During M A V  PATH descent, VNAV remains engaged until: 
- Gliieslope capture, or - Another pitch mode is selected, or - flaps are extended beyond lti, or - LNAV is disengaged without localir captum 

A 

Proper MCP altitude selections ensure correct attitude alerting. 

LATERAL NAVIGATION M O M  

In the LNAV mode, the FMC controls AFDS roll to intercept and track the 
active FMC route. The desired route Is activated and modified through the 
Fh4C CDU's In addition to enroute guideme, the actiw, route can include 
terminal procedures and instrument app". 

Engaeemenf criteria must be met to use LNAV. There must be anactiva mute 
in the FMC, capture criteria muS be Wsiied. and the LNAV awitmpmssed. 

LNAV capture criteria is divided into hm, categories. Frst, any airpkns 
heading satbfiw capture criteriawhen within 3 NM dthe active rwts 
segment. Second, outside ot 3 NM, the airplane must bo on an intemp! 
course of gg0 or less and i- the muto sogmenl befota the WUVO 
WaypOht. 

L N A V w i l l P u l D m r P i c e U y ~ n e c l D r ~ r e e s a g ~ w B I ~ u p o n  
reaching the end of the sttive mute or upon entering a muto dbmnsnulty. 

dan~pathinbound.F~,eilhwlossofca@um~a#Iledng 
HOG SEL will didconned LNAM 

Ad~,iiimndDanneduponeahecintereepbng ' OrmissiIlQfheintampt 
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HEADING SELECT MODE (HDG SEL) 

The Heading Select mode sends roll commands to turn to and maintain ihe 
heading shown in the MCP Heading Display. Aner mode engagement, roll 
commands are given to turn in the nearest direction to each selected heading. 
The bank angle limit is establishedby the Bank Angle Limit Selector on the 
MCP. 

Pressing the Heading Select switch on the MCP engages the Heading Select 
mode. HDG SEL is annunciated for the AFDS. 

The HDG SEL mode automatically disengaged upon capture of the selected 
radio course in the VOWLOC and APP modes. 

VORlLOC MODE WOR/I@C) 

The VOR mode gives roll commands to capture and track the selected VOR 
course. 

The LOC mode gives roll commands to capture and track the selected 

available. 

Pressing the VOWLOC switch selects the VOR mode if a VOR frequency 
is tuned or selects the LOC mode if a localizer frequency is tuned. The 
VOR/LOC switch illuminates and VOWLOC armed is annunciated. The 
selected course can be intercepted while engaged in the HDG SEL or CWS 
ROLL with the AIP Engage Paddle in CMD. The capture point is variable 
and depends on intercept angle and closure rate. Localizer capture occu18 

track the VOR or localizer coutse. 

When a localizer frequency is selected. the navigation radios automatidly 
switch from the antenna in the tail to the antenna in the nose. whenever 
VOWLOC is annunciated (armed or engaged). If antenna swiWling daeg 
not occur, the l d i r  and approach modes are inhibited. 

The VOR mode can also be disengaged by one of the following: 

- Press the LNAV switch. 

- SeW AUlOtuning fortha mader nevigation receiver or placetha master 

localizer along the inbound front course bearing. Backcourse tracking is not \.> . . 

L.: 

not later than %dot deviation. When within the course capture area. the 
VORROC annunciation changes from armed to captured and roll C0"and.s 

,. .. 
. . .  

c:..:. 
. . .  

HSI switch in the NAV position. . . .  . .  

. . .  . .  . . . .  . .  . . . .  . .  
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VORlLOC MODE (VORlLOC) (cont'd.) 

The LOC mode can be disengaged by any one of the following: 

- Select APE HDG SEL, or LNAV mode. - Place master HSI switch in the NAV position. - Manually override the AIP into CWS ROLL with both WD switches OFF. 

APPROACH (APP) MODE DUAL UP'S 

The Approach mode arms the AFDS to capture and track the localizer and 
glideslope. Itcan be engaged for dual or single AIP operation. Dual AP 
approach operation is described first. 

Approach mode allows both AIP's to be engaged at the same time. Dual 
AIP operation provides fail passive control through landing flare and 
touchdown cf an automaiic go-around. During fail passive operation, the flight 
controls respond to the AIP commanding the lesser control movement. 

One NAV receiver mud be tuned to an ILS frequency before the Approach 
mode can be selected. For a Dual N P  approach, the second NAV receiver 

in CMD prior to 800 feel R& 

LOCALIZER AND GLIDESLOPE ARMED 

After setting the localizer frequency and course, pressing the APP switch 
seIeC15 the APP mode The APP switch illuminates and VORILOC and GIs 
annunciate armed. The APP mode permits selecting the second A P  t o 7  
engage in CMD. This arms the second AIP for autchatic engagement rAer 

must be tuned to the ILS frequency and the corresponding AIP engaged7 . . . . . . .  ' .  . .  

LOC and Os capture and when descent below 1,500 feet RA occura 

The localizer can be intercepted in the HDG SEL. CWS ROLL, or LNAV mcda 
a ... ' :;. 

. .: , .. ,; .. 
WCALIZER CAPTURE 

Glideslope capture is inhibited until localizer is captured. The LOC capture 
mint is variable and dewnds on interceot ande and rate of closure, but does 

>;..* ..., :,,,>:. . :.:::':-- 

i . . ' . .  

~&&#?-* p:,.;:+; .':. ": i,.+.;.:: 

. . . . .  

not occur at less than'Hdd. Upon L6c & W e ,  VORlLOC annunciates 
captured, SINGLE CH is annunciated for Am status. the prevbus mll mode 
disengages and the airplane turns to track the LOC. . . . . .  

. .  

. .  

. . .  . . . . .  . . . . .  . .  ........ 
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APPROACH W P )  MODE DUAL UP'S [cont'd.~ 

GLIDESLOPE CA\pTuRE 

Glideslope capture is inhibited until localizer is captured. Capture occurs 
af 21Mot. GIs annunciates captured, the previous pitch mode disengages, 
the APP switch light exiinguishes if the localizer has also been captured, 
airplane pitch track the G/S The N1 LIMIT annunciates GA below 2.0C43 
feet RA. 
After LOC and GAS capture, the APP mode can be exited only by pressing 
a TOGA switch or by disengaging the Am and turning off both F/D switches 
or retuning a VHF NAV receiver. 

AFTER Ilx: MID 61s CAPTURE 

The A P  will not disengage f& an invalid ILS signal when above 1,500 feet 
RA. However, the FID command ban retract to indicate the invalid signal. 

Shortly after capturing bofh LOC and c/s, the second Am couples with the 
flight contmis, FLARE armed is annunciated, and the AIP go-around mode 
arms but is not annunciated. 

The pitch and roll axes cannot be manually overridden into CwS. Manual 
override of the autopilots will result in autopilot disengagement 

800 FEET RADIO ALTlTUQE 

The second Am must be engaged in CMD by 800 feet RA to executa a dual 
channel AIP approach. othsruise. CMD engagement of the second AIP is 
inhibitad. 

. .  . . .  . .  
. .  :. 

. . . . .  . . . . .  

400 FEET RAQlO AUtWDE 

If FLARE arm is not annunciated by approximately 400 feet RA, both W s  
will auiomatically disconnea. 

The stabilizer is automatically trimmed an additiinal amount m e  up if the 
W s  subsequently disengage, fwward control mh" fcrce maybe  squired 
to hold the desired pitch enihtda 
F U R E  

The AIP flare maneuver starts at appmrimately 42 feaI FIA and is wmplaed 
at touchdown. FLARE e n g w  is annunciated end the FID command bars . 
retract. 

The AK begins retardim thrust at approximately27 feet RA 60 as to mach 
ale st touchdown. The AK automatically disengages epprcaimaraly 2 
seconds after touchdown. 
The AiP must be manually disengaged after touchdown. Landing rdlorn is 
executed manually after disengaging the A R  

. .  . . . . . . .  r:.> 
. . . . . . . . . .  

._ . . .. .. ~ . 
. . . . .  . . .  . . ~ .  
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AIP GO-AROUND MODE (CA) 

The AIP go-amund (GA) mode requires dual AIP operation and becomes 
armed when FLARE armed is annunaated. The AIP GA mode Cannot be 
engaged before FLARE ARM is annunciated or after the AIP Sen- 

NOTE ll the GA mode is selected after touchdown and prior Lo A/T 
disengagement, the NP's will disengage and the An*s may 
command GA thrust. 

Pressing e W  Tan;A swirch engages the GA mode and l V A 3  is annunciated 
for the AFDS The MCP IAUMach Displ6y becomes blank and the Airspeed 
Cursors are posnioned at the AFDS commanded speed. Command airspeed 
IS flap meMluvering speed. 
N P  GOlpROUND P I E H  CONTROL 
Upon GA engagement, the thrust levers advance toward the reduced go- 
around N1. The AP initially commands a 15 noseup pitch attitude, and the 
Airspeed Cursors display maneuvering speed for the flap setting when a 
programmed rate of climb is established, the AP controls pitch to hold 
airspeed based on the normal flap maneuvering speed. 

AIP GO-AROUND ROLL CONTROL 
With the GA mode engaged. the W s  maintain the airplane ground track 
existing at GA engagement. 

LEAVINQ TU€ 01 MODE 

Below 400 feet RA, the AP's must be disengaged to change either pitch 
or roll modes from ok Abave 400 feet RA, other pitch and roll modes CM 
be selected. 
If the roll mode is changed first. the selected mode engages in single AIP 
roll openmOn and is controlled by the AP which was first in CMD. PM COntml 
remains the dual AIP GA mod& 
The pitch mode cannot be changed from GA until sufkient nosadown trim 
has been input to allow single channel AP operation. This nosedown trim 
isautom~nddedtoreset the t r iminput111400tee tRAM, the~  

( -  touchdown. 

I -. 

1, 

'?% 

I 

b 

I 

If the pitch rode isthefost tobe changedlrom GA, the s&cW pitch modo 
engages in single AP operation and is controlled by the AIP which wat firat ' 

in CMR The W A I P  disengages, the roll mode changes io CWS d1, 
and the thnrst limit and AIT engage in WmpehiO modes 
Wth pitch enoaped in GA, AUAdOengageswhen wp"g . ulesewed 
altiiude and AU HOLD engages at the relectud dtitude if the stabilizer 
position is saWacWy for single AIP opention. 
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. . . .  . . . . .  
A/P GO-AROUND MODE (GA) (cont'd.) 

LEAVING THE GA MODE (con!*d.) 

The transition from GA to ALT ACQ is normally successful if the selected 
altitude is at least 1,000 feet above the GA engagement altitude. A higher 
selected altitude may be required if  full GA thrust is used. 

If stabilizer trim is not satisfactory for single N P  operation. ALT ACQ Is 
inhibited and the AIP disengage IigMs illuminate steady red and pitch remains 
in GA. To extinguish the AIP disengage lights, a higher altitude can be 
selected or the NP's disengaged. 

APPROACH (APP) MODE SINGLE AIP 

A single AIP ILS approach can be executed by not raising the second AIP 
Engage Paddle to CMD after pressing the APP Mode Select switch. Sing@ 
AIP approach operation js the same as dual, with the following exceptions: 

- NP status of SINGLE CH is annunciated for the entire approach after 

- Full automatic flare and touchdown capability is not available. FLARE 

- An A/P go-around is not available. 

. 

t l  

localizer capture. 

is not annunciated and stabilizer trim bias is not applied. 
, ,  

- .. 

. 
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FLIGHT DIRECTOR 

INTRODUCTION 
- ,.,..,: , .. .~ FID commands operate in the same command modes as the AIP except: 

- The Takeoff mode is an F/D only mode. 

- Dual FiD guidance is available for single-engine operation. 

- The F/D has no landing flare capability. FID command bars retract from 
view at approximately 42 feet RA on an ILS approach. 

The two FID switches on the MCP turn the FID's ON and OFF for each pilot. 
Turning a switch ON displays command bars on the respective pilot's ADI. 
if command pitch and roll modes are engaged. If command pitch and roll 
mpdes are not engaged, the F/D command bars do not appear. The FID's 
can be operated with or without the AIP and M. F/D command modes can 
'be used with an A/P Engage Paddle in CWS. 

Normalty, FCC "A" drives the Captain's command bars and FCC "E" drives 
the First Officer's command bars. Wflh both F/D switches ON, the logic for 
both pilots' F/D modes are controlled by the master FCC and both FMA panels 
show the same mode status. If both pilot's VHF NAV frequencies andlor 
courses have not been set the same, their FID commands may not agree. 

The master FCC is indicated by illumination of the respective Master (MA) 
FID Indicator light. The master FCC is determined as follows: 

- With neither AIP engaged in CMD, the FCC for the first FID turned on 

- Wflh one or both W s  engaged in CMD, the FCC for the first AIP in CMD 

FID modes are controlled directly from the respective FCC under ceflain 
conditions. This independent F/D operation occurs when neither AIP is 
engaged in CMD, both FID swwitches are ON, and one of the following mode 
conditions exist: 
- APP mode engaged with LOC and 0s captured. - GA mode engaged and below 400 feet RA. - To mode engaged and below 400 feet RA. 

. lndapendent FID ope" is indicated by illumination of botli MA lights when 
independent operation terminates, the, MA light extinguishes on the SlaMd 
side. 

Both HD's must be ON to engage the lakeoff or goaround mode. If a 
g e n a "  is lost during a FID To or GA. the FCC on the unaffected side 
positionsthe FID " a n d  bars on both ADl's. If the FID MA light on the 
affected side had been illuminated, it ertinguishes upon ekttical bus "fer 

.I . 

.. . I 
.. L, 

" - .  . . 
. 

' 

. ,  
i : .  ~... . 
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is the master. 

is the master FCC, regardless of which F/D is tumed on first. 
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FLIGHT DIRECTOR (cont'd.) 

GO-AROUND MODE 

Several criteria must be met before the FID can engage in the WarOund 
mode. 

- lnflight below 2,000 feet RA and not in the takeoff mode. 

- Either FID switch ON or OFF. f 

- One or neither AP engaged in CMD. 

- TO/GA switch pressed. 

After engaging in GA. command bars appear for both pilots. TOGA is 
annunciated for the F/D pitch mode, the IAS/Mach Display blanks, and the 
Airspeed Cursors.display maneuvering speed for the existing flap Setting. 

Below 400 feet RA, both FID switches muSt be turned from ON to O f f  to 
exit the FID GA mode. Above 400 feet RA. other pitch and roll modes can 
be selected. If the roll mode is changed first, the FID pitch mode remains 
in the GA mode. If the pitch mode is changed first, FID roll mode automatidly 
changes to HDG SEL 

Engaging an A P  in CMD following a F/D go-around automatically eng- 
the N P  and FAYS in LVL CHG and HDG SEL for pitch and roll, respectively. 

Two-Engine UD Godround - 
The F/Ds command 1 5 O  noseup pitch and roll to hold the approach ground 
track at the time of GA engagement. Afler reaching a programmed rate of 
climb, pitch commands hdd the maneuvering s p e d  for each f h p  setting. 

Single-Engine UD Godround 

During a single engine g*around. the FID pitch command is initially 1 3 O  
nose-up but as climb rate increases, FID piwl commands maintain a targat 

Roll commands are the same as for two engine gmund.  

airspeed. 

. .  
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FLIGHT DIRECTOR (cont'd.) 

WINDSHEAR (IF INSTALLED) 

Some aircraft are equipped wRh an advanced GPWS. which includes wind- 
shear caution and warning logic Cockpit indications are two lights, labeled 
W/S CAUTION and WIS WARNING, installed on both the Captain's and F D S  
glareshield and an additional GPWS aural warning, "WINDSHEAR, WIND- 
SHEAR, WINDSHEAR". , , 

. . . .  . . .  - .  - . .  
. .  

. .  

. .  . . .  

WARNING. 

. .  

CAUTION 

(Pilots' Glarerhields) 
. . -  . 

. . . . .  
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WIS CAUTION Ale& 

Advises pi& of the presence of an increasing headwind or updrafl in the 
APPROACH MODE ONLY. No aural warning is received. 

W/S WARNING lllutr 

Advises pilots of the presence of a rapidly DECREASING HEADWIND, a 
rapidly INCREASING TAILWIND, andlor a DOWNDRAFT in both the takeoff 
and approach modes. Aural warning "WINDSHEAR. WINDSHEAR, WlND- 
S H Y  is broadcast 
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AUTOTHROTTLE 

INTRODUCTION ' 

The A/T system provides automatic thrust control from the stm of takeoff 
through climb, uuise, descent, approach, and gmarwnd or landing. In normal 
operation, the FMC provides the /UT system with N1 limit k1ue.S. 

The A/T moves the thrust levers with a separate Servo motor on each thrusl 
lever. Manually positioning the thrust levers does not cause M 
disengagement unless 100 of thrust lever separation is exceeded during a 
dual channel approach after FLARE armed is annunciated. Following manual 
positioning, the A!T may reposition the thrust levers to comply with computed 
thrust requirements except while in the THR HOLD and ARM modes. 

AIT ENGAGEMENT & DISENGAGEMENT 

Moving the AIT Arm switch to ARM, arms the A/T for engagement in the 
N1, MCP SPO, or FMC SPD mode. The A/T Arm switch is magnetically heM 
at ARM and releases to OFF when the AIT becomes disengaged. 

Any of the following conditions or actions disengages the &IT 

- MovingtheAITArmswitchtoW. 

- Pressing either A / l  Disengage switch. 
- ~n IVT system faun is detectad. 

- Two seconds have elapsed since landing touchdown. 

- Thrust levers become separated more than loo during a dual chand 

M dwngagement is fdlowsd by 'M Arm . .  switch releasing to OFF and 
flashing red AIT Disengage 11- 

The A/T Dise&ge l i i  can be extinguished by any one of the following 
actions: 
- RetumingtheAITAm,&*,AFlM. . . 

- Pressing either AIT Diwnqpge nvitch. 
The AIT Disengage lights do not Illuminate when the AIT automatically 
disengages after landing muchdown. 

. 

. .  

appmach after FLARE umed is annunciated. 

. .  

- Pressing either Aft Dimgage light. 

I 
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or Mach shown in the MCP IWMach Display is the tar@ speed. The A R  
will not set power above the N1 UMlT displayed on Me FMAk 
tf an engine fails while !he AKls in aspeed mode, both thrust levtas advanca 
together to maintain the targel 6Poed. 
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M TAKEOFF MODE 

The takeoff mode is engaged by pressing either TO/GA switch with the 
airplane on-the-ground. the IVT armed, and the desired takeoff N1 LIMIT 
selected from an FMC CDU. The AiT annunciation changes from ARM 
N1 and the thrust levers advance toward takeoff thrust. 

The Afl sets takeoff thrust prior to 60 knots IAS and at 64 knots v\s. 
annunciates THR HOLD to indicate the A/T cannot change thrust lever 
position, but thrust levers can be repositioned manually. 

After liftsff. the AiT remains in THR HOLD until 400 feet RA is reached and 
approximately 18 Seconds have elapsed since liftoff. A l l  nnnunciationthen 
changes from THR HOLD to ARM. Reduction lo the climb thrust can now 
be made by pressing the .. N1 switch. 

Until 2% minutes after liftoff. aulomatic reduction to climb thrust is inhibited I 
when engaging LVL CHG or VIS mode. If VNAV, ALT ACQ or ACT HOLD is . .  

hr +**; p.. i, +s$,...:<-..* engaged during this%4 minute period, automatic thrust reduction OcCurS 
normally. , .  
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GO-AROUND MODE (cont'd.] 

After reaching reduced or fun go-around thrust, the Afr GA mode can be 
terminated by selecting another AFDS pitch mode or when ALT ACQ 
annunciates engaged. 

VDuring a singleengine FID go-around, t h e m  will increase thrust to the full 

LN1 limn. 
M MODE ENGAGEMENT AND TRANSFER 

A general summary of A/T mode engagement and transfer is as follows: 

- Aff SPEED or N1 modes are automatically engaged when AFDS 
command pitch modes become engaged. 

- Aff SPEED or N1 mod& can be manually selected or deselected by 
pressing the SPEED or'N1 switch if action is compatible with other 
engaged AFDS 

- Engaging LVL CHG or VNAV climb modes automatically engages the 
Afr N1 mcda 

- Engaging LVL CHG or VNAV descent modes automatically engages the 
A/T to reduce thrust to idla 

AD1 FASFSLOW INDICATORS 

The Fast-Slow hinter on each AD1 is positioned by the AIT computer. The 
Fast-Slow Pointers are not in-view when any of the following conditions exist: 
- AIT is in the N1 moda 
- A l l  annunciates ARM or is disengaged and the AIP is in the GA mode. - FID Is in the TOGA moda - A P  or FID is in the VNAV SPD or MCP SPD moda 

AD1 Fast-Slow indications are referenced to the speed shown with the 
Airspeed Cursors on the pilots' MachlAirspeed indicators. 

. .  .. 
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FMC SPEED MODE 

. . .  . . .  . .  ... 
. ' . .  (1. . .  

.. . .  
'. .. . .  

'.._ : . .  . . . . .  -. . . . . .  .~ . .  
- .  . 

i , . . .  .. . . .  .>.- 
. . .  . .  . . .  .. . .  

~. . .  
, . . .  :. . 

\ . . .  . . .  
.. . .  

. .  

. .  The FMC SPD mode is an NT mode which is commanded by the Fh4C during 
VNAV operation. When engaged, the MCP IASIMach Display is blank, the 

:.:. 

... 
Airsoeed Cursors are wsitioned at the FMC commanded airspeed and the 
AIT'maintains this commanded speed. me NT is limited to the N1 ValW 
shown on the FMA N1 LIMIT annunciators. 

N1 EQUAUZATION 

The AIT attempts to equalize N1 through the dual s e w  individual thrust 
lever contrd. E q u a l i o n  control is limited to Eo of thrust lever separation. 

The AJTannunciates ARM when the AKArm switch is &ARM and no A l l  
mode is engaged. The thrust levers can be manually Wsitioned, without 
interference from the AIT system. while ARM is annunciated 

m e  AIT automatically transfers to ARM from the SPEED or N1 mode when 
the mode is desekted by pressing the respective Mode Selector switch while 
the switch light is illuminated. 

3 
~ 

m m  mom 

DESCENT RETARD mow 
The AJT engages and annunciates RETARD during LVL CHG and VNAV 
descents RETARD changes to ARM when the lhrust levers reach the aft 
stop or when they are manually prevented from reaching the oh stop. 

LANDING FLARE RETARD MODE 
~uring landing, the RETARD mode engages, reduces thrust. and annu& 
RETARD at appmiimately 27 feet R4. Flare RETARD mode engagement 
occurs solely in response to radii rlltnude endis independsnt d other AFS 
active modes. The AJT automatically disengages approximately 2 Wconds 
after landing touchdown. 

GOAROUND MOM 
Wflh the AJT Ann switch &ARM. the I\TT D 0 g " d  mode Is MMd when 
descending below 2.000 feet RA with or without the AFDS engaged. Once 
armed. the AJT gowound mode can be engaged until 2 seconds havo 
e l m  after land- touchdown. 

Pressing either ToKjA switch engages the IVT g&amund moda QA is 
annunciated for the CJT and the thrusl advance to the reducsd 
w u n d  thnstsetling.Thi reduced setting producsssppmximadyai~ 
to~FPMrcm,ofc l imhAfterreachi induced~thrust ,pre9hg 
either- switch the second time signals ttM I\TT to advance lhrustto 
the full ~oarwnd N~ ri i t 

. . .  . . . .  I I 

I 
c- 23 
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I AFS I ELECTRICAL POWER LOSS 8 RADIO ALTITUDE LOSS 

ELECTRICAL POWER LOSS 
Power interruption or loss may cause disengagement of the AFDS an- 
the AiT Re-engagement is possible after power is restored. 

D u d  channel A P  operation is possible only when two generators are 
powering the buses, 

RADIO ALTITU& LOSS 
Two independent radii animetets prwide radio anitude tothe respedive FCC. 
The Captain's radio altimeter provides radio altitude to the AIT. 
With a radio aitimeter inoperative, do not use the associated FCC or the AK 
if affected, for approach and landing. 

UNSELECTED MCP ALTITUDE CHANGE (As Inst8ll.d) 

The Flight bntrol  Computers (FCC's) issue a warning horn when the MCP 
displayed altiih c h a m  without altitude s e h  mcvBment or when the 
MCP altitude disagrees wiM the a& altitude stored in the a ' s .  

The warning consists of the following three items: 
- lntermiftant Altitude Akrn Tone. - Flashing Altiide Alert lights. 

The warning continues until reset by rotating the MCP altitud% selector or 
when the airplane is on the ground with airspeed less than 60 knotp 

During the warning with soA00 feet displayed on the MCP. the FCC's 
reference their last stored altitude. not the displayed sopoo feet. 

When the warning is reset by rotating the altitude selector, the direction of 
rotation and number of detents are applied to the FCC storad dtkude. Thb 
altitude value then replaces the sopoo feet displayed on the MCP and 

The MCP altitude waming fundion cannel be manually tested. 

-+ 

- MCP t i ip lap 50,W feet 

becDmes the..new acthn, altituda 

. .  
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AFS OPERATION IN WINDSHEAR 

C R M M U -  IF NECESSARY TO AVOID GROUND C O " 7  
BE PREPARED TO DISCONNECT THE AUTOTHROTTLE, 

DISCONNECT THE AUmPltRT AND MANUALLY FLY THE 
AIRPLANE. 

ADVANCE THRUST LEVERS m THE FORWARD m e  

.. . 
GENERAL 

. .  ... ; .. The autopilot and flight director pmvide positive corrective action to counteract . . .  .. 

. .  - - _  - 
.. 

. . . .  . . .  . .  . mod windshears. 

response to any increase or decrease in speed. The command levels of powar 
may be beyond what the average pilot might consider necessary but. in fW4 
are required by the situation. 

If windshear is encountered during FID takeoff or go-around, the FID pach 
command bar will provide commands to maintain V2 + 20 knots until vertical 
speed decreases to Approximately +600 FPM. At this point, the HD pach 
bar commands a 15*.$ose-up pitch attitude. If verlical speed continues to 
decrease, FID continues to command a 15O pitch attitude until a speed d 
approximately stickshaker is reached. It then mmmands pitch attitudes which 
result in intermittant activation of the stickshaker. As the airplane transits the 

. ~. . .  . .  The autothrottle system also aids in windshear recovery by providing quick . .  

. .  

TAKEOFF OR. GO-AROUND 

windshear condition, the FD programming will be reversed. As climb rate 
increases above approximately +KO FPM, the FD commands pitch attitudes 
which result in acceleration back to V2 + 20 knots. The AIP and F D  both 
operate in a similar manner during AIP or FID go-wnd. 

APPROACH AND LANDING 

If windshear is encountered during an ILS approach, both the HD and AIP 
attempt to hold the airplane on altitude, or on glideslope after glideslope 
capture, without regard to angle of attack or stickshaker limitations Airspeed 
could decrease below stickshaker and into a stall if the pilot doea not intenrene 
by pressing the TOGA switch or disconnecting t b  AIP and flying manually. 

I 

WARNING: ALTMOUGH THEUD, NPANDAfTMAYBEPERWRMlNGB *,;: .;. . -: 
PREVIOUSLY DESCRIBED. SEVERE WINDSHEAR MAY . .. +.F4 

.a, > .:. ., .. . . ~~~ ~~~ 

. ., .. . 
, .  

. .  EXCEED THE PERFORMANCE C A P A B I I J T Y O F T H E M ~  

- .  
. .  .. .. . 

. .  
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COMMAND SPEED LIMITING & REVERSION MODES 

INTRODUCTION 

AFS command limiting and reversion operation is independent of the SMll 
warning and Mach airspeed warning syslems. 
COMMAND SPEED LIMITING 

The AFS provides speed pitch and thrust commands to avoid exceeding the 
following limit speeds: 

- V M ~ M M O  
- Wing Flap Placards 

- Landing Gear Placard 

- Minimum Speed 

The commanded speed can be equal to, but will not exceed a limit s m .  

Speeds greater than VM(O/MMO cannot be selected from the MCP. Speeds 
can be selected which exceed flap and gear placards or are less man 
minimum speed. 

Minimum speed is based on angle of attack and is approximately 13 VS 
for the current flap configuration. It is sensed by the angle of attack van%E. 
one on either side of the fomard fuselage. 

If a spwi’greater than a placard speed, or less than minimum Speed is 

limit, then commands the limit speed. The overspsed and unbrspeed hang 
symbcl appears in the MCP IASIMach Display when the commanded 

Either pitch or thrust, whichever is engaged in a speed mode. to 
hold the limit speed. The commanded limit speed and MCP spesd COndi i  
Symbol remain until another speed is selected which does not exceed the 
limit. A speed 15 knots greater than the minimum speed must be selected 4- 
to remove the underspeed limiting Symbol. 

4- 
H 

selected, the AFS allows acceleration or deceleration to slightly short of UN ’I 

cannot be reached. 4J 

. .  - . - .  . .  

.. .. 
. .  . .  

. .  

. .  
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CONTROLS AND INDICATORS 

A U T O P l M  & AUTO-THROTTLE DISENGAGEMENT 

(Control Wheels) 

@ AUTOPILOT DISENGAGE SWITCH (2): 

PRESS - Disengages both W s .  AP disengage lights flash and 
AIP disengage warning tone sounds for a minimum of 2 seconds. 
Second push extinguishes NP disengage lights and silences 
disengage warning tone 

Extinguishes AP disengage lights and silences AP warning tone 
after A/P disengagement. 

...... . .  ... . . . .  
. .  

. . . . . .  
. . . . . . .  . . .  
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CONTROLS AND INDICATORS (cont'd.) 

. .  ~. ..... . . .  . . ....... . .  . .  
. . . .  . . .  . . .  

- .  . . .  . .  
. .  . . -  

~ . -:*.,;. 
. . . . . . . .  . .  -. . . .  . .  . .  

. .  . .  . . .  . .  . . . . . .  
. .  

.. 

.. - 
. . . .  

. . .  

AUTOPILOT & AUTO-THROTTLE DISENGAGEMENT (conrd.) 

. . . . . .  
. . .  

(Thrust Levem) 
,, 

@ AUTOTHROTTLE DISENGAGE SWITCH-: 

PRESS - Disengages AtT. AtT disengage lights flash and AtT Arm 
switch trips OFF. Second push extinguishes AtT doengage l i g w  

Extinguishes AtT disengage l i g b  after AtT disengagement. 
. . ~ .  
I . .  (;; w : 

c; ,.::;-..;. . . . . . . .  ..>. .. 

@ TAKEOFFIQO-AROUND (rO/GA) SWITCHES 
PRESS - Engages AFDS and auto-throttle In takeoff or g m u n d  
mode, if previously armed. 

(cont'd.) 
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CONTROLS AND INDICATORS (cont'd.) 

AUTOPILOT FLIGHT DIRECTOR MODE CONTROL PANEL 

e 

. . -  . .  . . .  - :I . . ; . 
. . . . . .  . . . .  - .  . : ,  
. .  

. .  . .  

. .  . .  
. .  

. . .  . . . . .  . .  . .  . 

- . .  
. .  . .  . . .  . ~- 

. .  ~ 

~. 

(Pilots' Glareshield) 

@ COURSE SELECCOR (2): 

ROTATE -  set^ course in course display for respctive VHF "J 
receimr, AFDS, end HSI. 

@ MASTER FID INDlCAmR UCHtS (2): 

If an HD switch is ON, the light indicates which FCC is WnVOliing 
FID modes. 
ILLUMINATED - Respective FCC is controlling FID modes. 

c 

- . .  

. . . I  . . . . .  . . . . .  .. . .  
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CONTROLS AND INDICATORS (cont'd.) 

AUTOPILOT FLlCNT DIRECTOR MODE CONTROL PANEL (cont'd.) 

4.- 

\... .. 

. . .  

. . .  . . .  - : . .  . .' 

(Pllot.' Gloreshleld) 

. . .  1 .  . . . .  . . .  . . .  . .  
. .  I .  . ,  .. . : .  . 

;- . . . . .  

. .  

- 
. . . .  

@ HEADING DISPLKfl 

DISPLPPIS: Selected heading. 
Same heading as HSI heading markers 

@ BANKANCLECELEClOllr , 
Sea- bankangletor AFDSof" in H W  SELand MR 
modes. Bank anglesol lo, 16 20.25. and 30 can beselecled. 

@ HEADINCSELECTOllr 

ROTATE - Sea h d m g  in Heading Display. po*tions Hading 
Markerr on tauh HSlL 

(mnt'd.) 
. . .  . . . .  

. . .  . . . .  
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CONTROLS AND INDICATORS (cont'd.) 

AUTOPILOT FLIGHT DIRECTOR MODE CONTROL PANEL (cont'd.) 

@ ALTITUDE DISPLAk 

- Displays selected altitudes from 0 to 50,000 feet in 1W-foot 

- Displayed altitude is reference for altitude alerting and automatic 

- Indicates 10,000 feet when power first applied to the unmodified7 
selector or indicates previous selected altitude when power fist 
applied to the modtfied selem. 

increments. 

levekffs 

+I 

@ vE*icAL SPEED DiSPur!  

DISPLAYS: 

- Selected veriical speeds from -7.900 to +6,000 FPM. 
- Blank when VIS mode not activa. - Present VIS when VIS mode is engaged with VIS mode switch. - 50 FPM units, if less than l,G€Hl FPM. - 100 FPM units. if lp00 FPM OT gmater. 

@ AIP ENGAGE PADDLES: 

Paddles are S6lectable. one at a time, except both can be placed in 
CMD while in APP mode. Selecting second paddle disengages first 
if not in APP mode. 

CMD - Enables all command modes for AFDS in addition to CWS 
Wah no p k h  or roll commanded mode actbe, autopilot pitch and 
roll will be In CWS 

CWS - Autopilot pitch and rdl are con(r0lled through control wheel 
and column pressures. If attitudes acquired exceed autopilot limits, 
autopilot retums to anitude limb when control fora is released. P 
roll a " l  f o m  is released, with €ess than 6 of bank. autopilot roll0 
wings level and holds W i n g  heading. Command modes are 
available for F/D operation through fhe mode selector switches. 

OFF - ReJpeaive autopilot is disengaged. 

@ VERTICAL SPEED THUMBWHEEL: . 
UP" - Sets WNcal tpeed in VERT SPEED dewy. 

(cont'd.) 
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CONTROLS AND INDICATORS [cont'd.) 

AUTOPILOT FLIGHT DIRECTOR MODE CONTROL PANEL (cont'd.) 

@ ALTITUDE SELECTOR 

ROTATE- Sets altitude in Altitude Display. Note the effect of altitude 
selector rotation. The altitude selector will either: 

- Change in lOOfoot units with the unmodified selector pushed in 
and 1,OOOfool units with the unmodified selector not pushed in. 

- Change in 1Wfoot units onlywith the modified selector installed. 

CAUTION: The modified selector can be damaged It 

Arms Vertical Speed mode if rotated while in ALT HOLD at selected 
atitude. 

The modified MCP monitors the anitude selector for a between detent 
position. If the altitude select knob is rotated to a position between 
detents for several seconds, the displayed altitude will fluctuate up 
and down 100 feet at approximately once per -d. If this indication 
is observed, the altitude selector should be moved to the detent 

forfefufiy p u s h e d  In. 

. .  . .. 
,. .. , .. . . .  . .  .. . 

L correspondingto the desired altitude. 
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CONTROLS AND INDICATORS (cont'd.) 

AUTOPILOT NGHT DIRECTOR MODE SELECTORS 

P 

(Pilots' Glareshield) 

MODE SELECTOR SWWCHES (1 to 4) 

All mode selector swwitches are momentary contact switches. 

PRESS - Selects moda Mode switch illuminates the letters ON to indicate 
the mode can be deactivated by pressing mode switch a second tima 
Pressing a IigMed mode switch deselects the mode and extinguishes the 
light. Switch lights do not indicate operating modes. Mode status is shown 
on the FMA panels 

@ VERTICAL NAVIGATION (VNAV) MODE 
- AFDS and Ail follow thrusl and speed commands from the FMC 
- In VNAV climb, PJT holds FMC thrust limit and AFOS holds FMC 

- During VNAV SPD desxnt. AfT retards thrust to idle and AFDS 
holds FMC target speed. 

- During VNAV PATH descmt. AFDS traclQ FMC descant path. AIT 
staris wlh idle-ARM, bul c8n be "nand& to FMC SPD when 
required. 

- During a VNAV climb or a VNAV d e n t .  automatic bvaloff 
occurs at MCP selected annude M at VNAV altitude, whichever 
is reached first. 

. (cont'd.) 

tarset speed. 
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CONTROLS AND INDICATORS [cont'd.) 

AUTOPILOT FLIGHT DIRECTOR MODE SELECTORS (c0nt'cr.l 

(-: @ VERTICAL NAVIGATION (VNAV] MODE: (cont'd.) 
-. - (U4 and earlier) During a VNAV speed descent, automatic lwd 

- In VNAV cruise, AFDS holds altiude and AIT holds FMC lamet 

- VNAV mode is terminated by any one of the follawing: ' 

off occurs only at the MCP selected altituda 

speed. 

- Selecing Vis. ALT HOLD, LVL CHG, or GA mode. - Selecting ,Nl or SPEED mod% - GIs capthe. - Extending'wing flaps beyond 15. 

(i;?! 
' 

. . . . .  . .  , .  

. .  . . . . . .  .. 

. .  :. . . .  
Y. n_.-,. .:.< .. r. 2% . . . . .  w;&g?t?s :: ":.. 
.- 

@ N l  MODE 
. - A l l  holds N1 limit (TO. GA, CLB. CRZ. or CON) sent from FMC. r ............ - N1 is displayed for AfT mode. I .  . .  

. . . . . . .  

. . . .  ..... . . . .  . ~ .,-. 

@ SPEED;'MODE: 

1.- .,.. , .;~ .:. - AIT holds speed shown in IASlMACH Display or a performance or 
limit d. . .  
NOTE: N1 and SPEED mode switches sekM A/Tmodes On& These 

' modes cannot engage if incompatible with AFDS <- ' 1 . .  afreaUy engaged. Under these conditionf i%e s-hes ham . . .  
no effect. . .  

@ LATERAL NAVIGATION (LNAVl MODE: 
- AFDS fdlm FMC mll "%to intenspt and- Me 

- LNAV mode terminates when HDG SEL mode is engaged OT upon 
FMC route. 

VOR or LOC caprwa 

@ LEVEL C,HANGE MODE: 

- AFDS and PJT execute automatic climb6 and de~cenls to MCP 

- AFDS holds selected airspeed. AI? holds limit thrust for climbs 
selected altitude at selected aitspwd. 

and idle thrust for dewnts. 
- Airspeed can be changad with speed selector. 

-8 - Inhibited after 0s captura 
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CONTROLS AND INDICATORS [cont'd.) 

AUTOPIUT FLIGHT DIRECTOR MODE SELECTORS (conttl.) 
:. 

. . . . . . . .  . . . . . . . . . . . .  ..: . . . ,  . t.., . . . .  .. 
. .  . .  . .  . . . .  

. . . .  
..... &;jz7; 
.%*.% .. ..." : ...... . . . .  . . .  . .  

\ 

. . . . . . . .  
, .  ' ' .  . ' '  -. . .  , i: . i-:'. 

. . . . . .  I.. ':." 

MODE SELECTOR SWITCHES (r to 9 ' ..... .:. 

@ HEADING SELECT MODE: 

. . .  
- AIDS turns to and maintains heading set in the Heading Display. 

- Is effeethn, in any radio mode prior to radio course captum 

- Is automatically &activated 81 radio course capture. ' 

- Bank is limited by Bank Angle SeledDr. 

. .  , .~ 

' @ APPROACH M O D l  

- Selectable after LOC frequency tuned. 

- Permils single or duel AIP operation. 

- Allows raising second Engage Paddle to CMD for w i n g  and 

- ~ ~ ~ m u s t t + c a p t u r e d b e f o r e ~ ~ ~  . 
- AFDS intmepk and capturer LOC as in VOWLOC moda 

. 
. . . .  

. . .  . .  
subsesuem engagemem. 

. . .  
. . .  

- AFDS capturer GIs at 2/5 dot. then commands a desceni rate 
i: 1 

andtracksols 

(mnt'd.) 
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CONTROLS AND INDICATORS (cant'd.) 

AUTOPILOT FLIGHT DIRECTOR MODE SELE&ORS {cont'd.) 

@ APPROACH MODE: [cont'd.) 

- After LOC and GIs captured and below 1,500 feet W, second 
AIP engages, FLARE armed annunciates and APP mode switch 
extinguishes. 

- APP mode remains active until NP's are disengaged and both 
F D s  turned O f f  or a TO/GA switch is pressed. 

- Additionally, if in single AIP operation. CWS can be engaged by 
manually overriding pitch or roll (High Detent Override). + 

@ VORROC MODES ' 

- AFDS intercepts selected VOR or localizer course in either 

- Course capture point varies depending on course deviation, 

NOTE: To sekcl bQR LCC or APP mode, the master S I  wit& musi 

heading select mode or in CMD CWS 

closure rate and intercept angle. 

be in the VOWILS posim. 

@ ALTITUDE HOLD MODE: 

- AFDS commands pitch lo hold MCP selected altituda 

- AFDS holds altitude at which switch is pressed. 

- Mode selector switch extinguishes if altitude being held is within 
100 Feet ol selected altitude. A I J  HOLD is annuncialed at all times 
mode is active. 

- Inhibited afIer OS captunrd. 

@ VERTICAL SPEED MODE8 

Is not selectable while W HOLD mode is active 81 selected EIthde 
or after gliderlope captured in APP mode. VIS is autometicslfy. 

- AchivstedtiyprsJJingtheMsmodeswitchorwhenanewatthide 
is selected while W ACQ is annunciated. 

- Armed ifa new MI+ is selected while AU HOLD mods is BP 
tive at previously selected altitude. Moving Ms thumbwheel then 
activates VIS mode starting at zero FPM fate. 

(cont'd.) 
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MODE ANNUNClAmR P A N E S  
INTRODUCTION 

A mxle annunciator panel is located on each pilot's instrument Panel. The 
two mode annunciator panels are .dentical and display mode a t u s  0' the 
AFDS. m. and N1 LIMIT. 
The indiiijual annunciatols am thressided p " s  which Wbn.-nY 
to the appmpriate diplay and are externally illuminated. 

TEST 1 TEST 2 

(Pllots' Panel) 

@ AIP & U T  DISENGAGE UGHTS & FYC ALERT U G n  

These rihts are internally i l lumidd IighI capg 

m TESrmTcnr v 
When the teJt !wit& k momentarily held at the 1 and 2 psition, 
t h e m  dilaysare annunc-. Awhi i  line on a black 
brclgrwnd i n d i i  a spare annunciatM and is displayed OW dw- 

. .  . .. . 
. . , . .  . . . .. . . 

. ' -.. - 
. .. . .  

. .. : 

. . .  

. .  

.~ 
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C' ARMED MODE ANNUNCIATIONS 

Armed Mode Annunciations am annunciated with white W r s  on a black 
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. .  MODE AHNUNCIAmR PANELS (cont'd.1 

ENGAGED MODE ANNUNCIATIONS 
Engaged Mode Annunc&iins are annunciated w%h black letters c i ~  a green 
background. <:.: \ _  

''-:;,:;,; ,: :: I ~ 

. .  

background. 

. . . . . . . . . . . . .  - 
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. .  - .. . .;, : 
, . .  - .  . . . . . . . . . .  N P  STATUS ANNUNCIAmRS 

, 

CWS ROUICWS PIlCH ANNUNCIATORSI 

Black on amber bacbmund; i n d i i  ax& is in 0% mode. 

SINGLE CHANNEL ANNUNCIATORI 

Black on amber baclaground; annunciated in APP rode from LOC 
capture until second A/P engages 01 FLARE am. 

lilp OFF ANNUNCIhlUB 

Black on white background, neiVler aulopirr eng- and 01 bad 
On9FIDiSON. 

... 

. .  

1 



' !  
, ' .. 14-604 AUTO FLIGHT SYSTEM Us&R 

.... -1 ..r - I lH l8a  ~ . 7 3 7 . 3 0 0 / 4 0 0  P I L O T ' S  H A N D B O O K  

... MODE ANNUNCIATOR P A N E S  (cont'd-1 

:V?. 

. .  . .  

(, 

. . .  . . . .  . . . .  . . . . .  FMC N i  LIMIT ANNUNUAmRS . . . . .  
. . .  . .  ~ .. 

.- 
. ._ 

annunciati- for ~1 LIMIT am white on a black backQmund; and indicates 
. .  ~ . . . .  

. . .  . .  that one of the following FMC N1 limit modes is engaged: 
. . .  
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@ CRZ (CRUISiE) ANNUNCIATOR 

@ CLB (CLIMB] ANNUNCIATOR 

@ REDUCE0 A N N U N C I A m  

Can appear with x) (Bkmffj Annunciator. 

@ TO F K E O F F J  ANNUNCIATOR 

@ CON (CONTINUOUS] ANNUNCIATOR 

@ GA (GO-AROUND] ANNUNCUroR 
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