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AUXILIARY POWER UNIT INSTALLATION 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

1. GENERAL 

4/82 

A. The Auxiliary Power Unit (APU) installation provides pneumatic and 
AC electric power to the airplane systems during ground operations 
and makes the airplane independent of ground support equipment. The 
installation is certified for ground use only and the APU must be 
shut down prior to the start of takeoff. The installation consists 
of an APU powerplant module, inlet a1r and exhaust ducting, fuel 
supply system, battery charging system (see Chapter 24), a fire pro­
tection system (see 49-00-26), transport system for moving the module 
into or out of the cargo compartment, plus the necessary components 
to connect the APU output to the airplane pneumat1c and AC electrical 
distribution systems. An individual control panel at the flight 
engineer's station provides for the start, stop and loading of the APU. 

B. The APU powerplant module is located 1n the forward section of the 
aft baggage compartment, right of the airplane centerline. The APU 
powerplant module consists of a gas turbine and a turbine-driven AC 
generator, together with controls and mountings enclosed within an 
insulated stainless steel housing for safe and continuous ground 
operation. The gas turbine compressor bleed system ,s connected to 
the airplane pneumatic system and supplies pneumatic power for main 
engine starting and airplane aircond1tion1ng. Refer to 49-00-36, 
APU Pneumatic Interface. The AC generator supplies electrical power 
to energize the aircraft's electrical system. (Refer to Chapter 
24-00-00.) Engine compressor Inlet and Accessory cooling air is 
drawn from the right hand Main Landing Gear well through the bulkhead 
Sta. 960 and ducted separately to the module housing. The inlets 
are screened to prevent the ingestion of possibly damaging material 
by the engine turbine and accessory cooling blower. With the main 
landing gear door closed the wheelwell serves as a muffler to subdue 
extemal no1ses associated with the gas turbine engine and cooling 
101 ets. 

C. APU turbine exhaust gases are ducted overboard through the right wing­
to-body fairing. The exhaust duet assembly consists of an inner and 
outer duet. The hot turbine exhaust gases pass through the 1nner 
section of the duet assembly and through an eductor prior to exhaust-
1ng overboard The eductor draws accessory cooling air from the 
module housing through the annular section between the outer and 
inner duet. The cooler air from the module housing passing through 
the annular section serves as insulation to reduce the temperature 
of the exhaust duet surface and when mixed w1th the turb1ne gases 
downstream of the eductor, and serves to reduce the total temperature 
of the exhaust gases. An exhaust gas door provides an aerodynami­
cally clean closure over the exhaust exit and prevents the entry of 
fore1gn material into the APU eng1ne when 1t is not operat,ng. 

SN REV Jul 31/99 
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D. Operat,on and control of the APU is completely automatic through the 
ignition/starting and engine fuel and control systems provided in the 
gas turbine engine installation. With the APU battery switch in the 
ON position and the APU master switch in the ON posit1on, depressing 
the START switch-lite momentarily will initiate a series of automati­
cally controlled operations to start the APU engine quickly and safely. 
After running at governed, no laad, speed.for one minute, pneumatic 
or electrical power may be obtained by actuating the appropriate 
controls If electrical power is being used in conJunction with 
pneumatic power, the amount of shaft horsepower available driving the 
generator w,11 be governed automatically to maintain a safe exhaust gas 
temperature Therefore, if maximum pneuma tic power 1s required, such 
as fora main engine start, the electrical laad must be reduced to 
provide a priority to the pneumatic load. (Refer to Chapter 49-00-2, 
Sub-chapter D Operation - APU Loadin9, Item (3)(b) and notes Page 207.) 
After the electrical and pneumatic loads have been removed for three 
minutes, the APU is shut down by depressing the OVERSPEEO TEST sw1tch 
momentarily and opening the master relay by depressing the MASTER 
SWITCH-LITE. 

E. The APU battery charging circuit is self-regulating and connected 
directly to the aircraft synchronizing bus. The APU battery will be 
on charge, as required, at all times that power is available at the 
synchronizing bus. 

F. The transport system prov1des a means for moving the APU module from 
the cargo door to the installed position 1n the forward section of 
the aft cargo compartment. The system consists of a track sect1on 
attached to the compartment ceiling and a trolley asseMbly for lifting 
and mov1ng the module to and from the door. 

2. APU MODULE 

A. The APU module consists of a gas turbine engine, AC generator, engine ~.::, 
mounted accessories, and necessary wiring and plumbing enclosed in a 
pressure-t1ght housing. 

B. The APU gas turbine engine provides mechan1cal shaft power for driving 
the generator and provides pneumatic bleed-air power for starting the 
main engines and for cabin airconditioning during airplane ground 
operations. The AC generator mounts on an engine accessory pad and is 
directly driven through the accessory gear train. 

C. The APU module housing consists of four sections to provide access to 
the turbine engine and its accessories for nonnal line ma,ntenance 
procedures. The housing is insulated to muffle the APU operat1ng 
noise, to reduce the heat laad imposed on the airplane airconditioning 
system when the APU ,s operating, and to protect the a,rplane and 

49-00-2 
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equ1pment if an APU fire should occur. The hous1ng provides quick­
disconnects for all fluid lines, air and exhaust ducts, electrical 
cables and wir,ng to expedite the removal and installation of the 
module. 
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1 AUX A C POWER SHIELD (AUX J6) STN 240 
2 APU COCKPIT CIJffROL PANEL 
J APU FUEL PANEL 
4 APU BATTERY 
5 STARTER RELAY BOX 
6 CONTROL RELAY BOX 
7 CURRENT XFMR BOX 
8 GENERATOR PROTECTION PANEL 
9 VOLTAGE REGULATOR 

10 BATTERY CHARGER 
11 EXTERNAL OC POWER CONNECTOR 
12 APU INSTALLATION 
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3. APU ENG INE 

A. The APU engine is a gas turbine basically composed of a two-stage cen­
trifugal compressor directly coupled toa single-stage inward flow 
turbine. The trubine shaft is coupled to the accessory drive section 
to provide power for driving the engine accessories and the generator. 

4. APU FUEL SUPPLY AND ENGINE FUEL CONTROL SYSTEMS 

A. The APU fuel supply and engine fuel control system delivers clean, 
metered fuel under pressure to the turbine engine combustion cham-
ber as required to accelerate the engine during starting and to main­
tain a constant engine speed under all load conditions 

B. The APU fuel supply system filters and pressurizes fuel from the 
airplane main tank No 3 and delivers it to the engine fuel control 
system The fuel supply system consists of a fuel tap at the wing 
rear spar, a manual shutoff valve, a solenoid actuated fuel supply 
shutoff valve, a thermal relief valve, a fuel filter and fuel boost 
pump, plus appropriate plumbing The solenoid actuated fuel supply 
shutoff valve and the fuel boost pump are both energized when the 
APU master relay is closed 

C The engine fuel control system consists of a fuel control unit mounted 
on the front of the turbine engine accessory section, a fuel solenoid 
valve, a fuel atomizer, a control thermostat and a turbine plenum 
drain. The system is fully automatic in operation and does not require 
external controls. 

5 APU IGNITION AND STARTING 

A. The APU ignition and starting systems provides a means of cranking the 

\ 

engine and a predetermined RPM and igniting the fuel-air mixture in \ 
the combustion chamber Automatic controls de-energize the starter 
motor and ignition circuits when the engine is rotating at approxima-
tely 35% and 95% speed respectively 

6 APU AIR 

A. The APU air system consists of pneumatic and electromechanical com­
ponents, which function automatically, to regulate the maximum amount 
of bleed air that may be drawn from the APU for use in the airplane 

-, pneumatic systems. Accessory cooling is accomplished by draw1ng 
ambient air into the housing, circulating it around the accessories 
and exhausting it overboard 
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B. The eng,ne bleed-a1r control system 1s fully automatic 1n operat,on 
The system cons1sts of a pneumat1c thermostat, a three-way soleno1d 
valve and a pneumat,c shutoff (laad control) valve. Bleed air ,snot 
ava, lable unt, l the engine reaches governed speed ,/hen eng me speed 
reaches approx,mately 95% RPM, the three-way soleno1d valve 1s 
actuated to direct the thermostat output to the laad control valve to 
modulate the valve pos1t1on and ma1nta1n safe exhaust gas temperature 

C Bleed a,r from the APU 1s carr1ed forward ,n the bleed-a1r duet to 
the a,rplane cross-over duct,ng A flapper type check valve 1s 1n­
stalled downstream from the laad control valve prior to the ma,nfold 
The check valve prevents reverse flow through the compressor sect1on 
of the APU when main eng,ne turbo-compressors are operat,ng. 

APU ENGINE CONTROL 

A The APU eng1ne control system prov,des for the select,on, control and 
mon1tor1ng of the operat,on and load1ng of the APU eng1ne 

B. lnstrumentat,on and annunc1ator l1ghts on the control panel prov1des 
for monitoring the operat,on and load,ng conf1gurat1on of the APU 
eng,ne 

C The APU control system rece,ves 28 VDC power from the APU DC bus 
through 1ts master relay when the MASTER sw1tch-l1te 1s act,vated and 
the APU BATTERY switch 1s 1n the ON pos1tion. 

APU INDI CATING 

A The APU 1nd1cat1ng system cons1sts of an hourmeter, mounted on the APU, 
for record1ng the number of hours the APU has been operated, and ex­
haust gas temperature and RPM 1nd1cators on the APU control panel 

9 APU EXHAUST 

A. The APU exhaust 1s an asp,rated (to 1nduce cool1ng air flow for the 
APU components), sound reduc1ng, system of duct1ng that d1rects the 
APU exhaust gases overboard through a door ,n the right w1ng-to-body 
fa1r1ng aft of the w,ng flap fence 

10 APU OIL 

4/82 

A The APU 011 system ,sa self-conta,ned, pos1t1ve pressure, dry-sump 
systE!ll that prov1des pressur,zed and splash lubr1cat1on for all gears 
and bear1ngs w1th1n the unit The 011 supply tank 1s located at the 
1nboard aft end of the APU module mounted outs1de of the hous,ng for 
easy access. 
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11. OPERATION 

A. Operat,on of the APU cons,sts of prepar1ng to start, start,ng, load,ng 
and shutdown. Each step 1s manually 1n1t1ated through selecter 
switches on the APU control panel. However, the eng,ne control c1r­
cu1ts monitor the condit1ons requ,red for safe operat1on of the APU 
eng,ne before power 1s appl1ed to actuate start and load,ng control 
components 

B Prepar,ng to Start APU 

(1) Plac,ng the APU BATTERY switch to the ON pos1t1on actuates the 
APU battery relay and connects the battery bus,through a 15 
ampere c1rcu1t breaker, to two de busses. 

(2) Actuat,ng the MASTER sw1tch-l1te to the ON pos1t1on appl1es 
power to the control c1rcu1t of the master relay, the APU 
generator control relay, and to the MASTER sw1tch-l1te 

NOTE The MASTER sw1tch-l1te 1nd1cates that the contacts 
of the master switch and the NC contacts of the 
f1relockout relay are closed and that oower from 
the APU de busses ,s ava,lable to the relay 
The light does not 1nd1cate the pos1t1on of 
the master relay 

(a) The master relay w1ll actuate when control power 1s appl,ed 
1f an electr,cal ground 1s ava1lable to 1ts co1l through 
contacts of the squat relay. (The electr,cal ground 1s 
only ava1lable when the a1rplane is on the ground.) When 
the master relay actuates, control power from the APU de 
bus 1s appl1ed to open the APU exhaust gas door, to actuate 
the fuel boost relay and to energ,ze the eng1ne and generator 
control c1rcu1ts 

l) When the fuel boost relay actuates, control power 1s 
appl1ed to open the fuel supply shutoff valve and to 
run the fuel supply boost pump 

(3) In summary, w1th the a1rplane on the ground, the APU BATTERY 
switch 1n the ON pos1t1on and the MASTER sw1tch-l1te on, the APU 
exhaust gas door w1ll open, pressur,zed fuel w1ll be available 
to the eng1ne fuel and control system, the eng1ne and generator 
control c1rcu1ts w1ll be energ1zed and the APU w1ll be ready to 
start. 

C. APU Start,ng 

49-00-2 
Page 8 

(1) Momentar1ly pressing the START switch w1ll apply power from the 
master relay to the starter relay and start light c1rcu1ts. 
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11. Operation 

A. Operation of the APU consists of preparing to start, starting, load­
ing and shutdown. Each step is manually initiated through selecter 
switches on the APU control panel. However, the engine control cir­
cuits monitor the conditions required for safe operation of the APU 
engine before power is applied to actuate start and loading control 
components. 

B. Preparing to Start APU: 

(1) Placing the APU BATTERY switch to the ON position actuates the 
APU battery'relay and connects the battery bus, through a 15 am­
pere circuit breaker, to two de busses. 

(2) Actuating the MASTER switch to the ON position applies power to 
the control circuit of the master relay, the APU generator con-

' trol relay, and to the MASTER switch. 

NOTE: The MASTER switch indicates that the contacts of the 
master switch and the NC contacts of the firelockout 
relay are closed and that power from the APU de busses 
is available to the relay lThe light does not indicate 
the position of the master relay. 

(a) The master relay will actuate when control power is applied 
if an electrical ground is available to its coil through 
contacts of the squat relay (The electrical ground is only 
available when the airplane is on the ground.) When the 
master relay actuates, control power from the APU de bus is 
applied to open the APU exhaust gas door, to actuate the 
fuel boost relay and to energize the engine and generator 
control circuits. 

1) When the fuel boost relay actuates, control power is ap­
plied to open the fuel supply shutoff valve and to run the 
fuel supply boost pump. 

(3) In summary, with the airplane on the ground, the APU BATTERY 
switch in the ON position and the MASTER switch on, the APU ex­
haust gas door will open, pressurized fuel,will be available to 
the engine fuel and control system, the engine and generator 
control circuits will be energized and the APU will be ready to 
start 

C. ' APU Starting 

(1) Momentarily pressing the START switch will apply power from the 
master relay to the starter relay and start light circuits. 

~· 
TCA: LX-N20199 

When operating the APU unattended for an extended period 
of time, follow Airplane Maintenance Manual (AMM) 1n­
struct1ons regarding necessary fuel quantity based on 
APU fuel burn rate. 
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(a) The START light w1ll 11lum,nate 1f power ,s ava1lable to 
the starter relay through the contacts of the start switch 
the 011 pressure sequence switch, and the 35% switch. 

(b) The starter relay (SR) w1ll actuate 1f an electr,cal ground 
1s ava1lable to ,ts co1l through the exhaust door switch 
No. l When the SR actuates, power from the APU battery 
bus 1s appl1ed to the starter motor and power from the 
master relay 1s appl1ed toa self-lock1ng c1rcu1t to reta,n 
power on SR and on the START light after the start switch 
1s released At the same time power 1s appl1ed to terminal 
6 of the battery charger control. Th1s prevents the APU 
battery charger from carry1ng the heavy electr1cal load 
requ,red dur,ng the start cycle 

(2) When the sequenc1ng 011 pressure switch closes, power 1s appl1ed 
to the fuel soleno1d valve and to the 1gn1t1on unit. Th1s pro­
vides fuel and 1gn1t1on to in1t1ate combust,on. When combust,on 
starts, the gases generated assist the starter motor ,n acceler­
at,ng the eng,ne. 

(3) When the 35% switch actuates, power ,s ,nterrupted to the starter 
relay and start light c1rcu1t 

(a) The START sw1tch-l1te w1ll go out. 

(b) The starter motor w1ll stop. 

(c) The APU battery charger w1ll be re-act1vated 

(4) When the 95% switch actuates, power ,s removed from the 1gn1t1on 
unit and appl1ed to the three-way soleno1d valve, the speed relay, 
the auxil1ary underspeed relay, and to the hourmeter. 

(a) When the three-way soleno1d valve actuates, the pneumat,c 
thermostat control output 1s transferred from the accelera­
t1on l1m1ter valve to the laad control valve to control the 
pneumat1c load1ng of the eng1ne when bleed a,r 1s selected. 

(b) When the speed relay actuates, ,ts contacts close ,n the low 
011 pressure fault and bleed air valve (close) control c1r­
cu1ts 'to allow a pneumat1c load and low 011 pressure protec­
t1on to be appl1ed to the eng1ne 

(c) When the aux1l1ary underspeed relay actuates the generator 
control panel underspeed lockout c1rcu1try 1s de-act1vated 

(d) The hourmeter 1s energ,zed to time and total,ze the hours 
that the eng1ne operates. 
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D. APU Loading 

49-00-2 
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NOTE After a wann-up per1od of one minute at governed speed 
the APU eng1ne 1s ready for load1ng electr,cally and/or 
pneumat,cally. 

APU load1ng 1s accompl1shed through the controls prov1ded on the APU 
control panel After the APU has warmed up, electr,cal and/or pneu­
mat,c power can be obta,ned through the pos1t1on1ng of controls as 
outlined below. 

(l) Electrical Power only 

(a) Th1s conf1gurat1on prov1des shaft horsepower exceed1ng nor­
mal generator requ1rement and no pneumat,c power The tur­
bine eng1ne 1s not loaded to rated capac1ty. (Generator 
protect1ve dev1ces would funct1on before the eng1ne 1s over-
1 oaded ) 

(b) Control Select1on and lnd1cat1on 

l) GEN TRIPPED - Push to rest. 

2) Essent,al power selecter - Pos1t1on selecter to APU (on 
fl1ght eng1neer 1 s upper center panel) 

3) APU CONTACTOR SW - Momentarily select the CLOSE pos1t1on 
Green GEN ON BUS annunc1ator light 1llum1nates 

4) BLEED AIR - Off, l1qht out. Press sw1tch-l1te to close 
bleed air valve, 1f blue, light 1s 1llum1nated. 

(2) Electrical and Pneumatic Power 

(a) Th1s conf1gurat1on prov1des electrical power l1m1ted to 75 
amps per phase and pneumat1c power to laad turbine eng1ne to 
rated capac1ty 

NOTE Adequate pneumat,c power for start1ng an air­
plane eng1ne ,s assured when the APU 1s 1n the 
pneumat1c and electr1cal load cond1t1on How­
ever, electr,cal load1ng must be carefully 
mon1tored on the generator of the APU because 
1ts ent1re electr1c load w1ll be dropped 1f the 
75 ampere l1m1t ,s reached in any phase of the 
electr,cal power generated 

MM STEWARD DAVIS 
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(b) Control Selection and Ind1cation 

As in (1-b) above except the follow,ng 

BLEED AIR - Dn - Depress switch-1,te momentar,ly to open 
bleed a,r valve. Blue cover plate will 1llum1-
nate. 

(4) Pneumat,c Power only 

(a) Th1s conf1gurat1on 
electr,cal power 
rated capac,ty 

provides pneumatic power only and not 
The turbine eng,ne ,snot loaded to 

(b) Control Selection and Indicat,on 

1) GEN TRIPPED - Reset 

NOTE The generator field control relay should 
be closed, generator tr,pped light out, 
dur1ng all APU operat,ons 

2) APU CONTACTOR SW - Momentarily select the TRIP pos,tion, 
green GEN ON BUS annunciator will ext1ngu1sh 

3) BLEED AIR - On, blue light 1lluminated 

E. APU Shutdown 

4/82 

NOTE Electrical and pneumatic loads should be removed from 
the APU three m,nutes prior to engine shutdown 

(1) Momentar1ly pressing the OVERSPEED test switch w1ll apply power 
from the master relay to the pneumat,c soleno1d valve and cause 
the 110% switch of the centr,fugal switch assembly to actuate. 
Actuat,on of the 110% switch removes power from the fuel sole­
no,d valve, causing the valve to close, and from the hold relay, 
remov,ng all operat,ng power from the eng,ne 

( a) 

(b) 

When the fuel solenoid valve closes, the engine shuts down 
due to fuel starvation 

When the hold relay relaxes, the power circuits to the fuel 
soleno1d valve, 1gnit1on unit and starter relay are 1nter­
ruppted unt1l the eng,ne rotational speed falls below 7% 
RPM Th1s prevents the fuel soleno1d valve from opening 
and the 1gn1t1on unit from being energ,zed when the 110% 
and 95% switches relax as the eng1ne spins down and ,t 
prevents the starter relay from energ,zing the starter when 
tpe 35% switch relaxes 1f are-start were attempted before 
full spindown of the eng,ne 
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CAUTION. OPENING THE MASTER SWITCH PRIOR TO 
COMPLETE SPINDOWN OF THE ENGINE 
CAUSES EXCESSIVE HEAT BUILD-UP IN 
THE APU MODULE AND EXHAUST SYSTEM 
DUE TO THE RESTRICTION OF AIRFLOW 
THROUGH THE ENGINE AND EXHAUST DUCTS 
WHEN THE APU EXHAUST DOOR CLOSES 

(2) When eng1ne sp1ndown 1s completed, actuat1ng the MASTER sw1tch­
l1te to the open pos1t1on (MASTER sw1tch-l1te out) w1ll remove 
power from the control co1l of the master relay When the 
master relay opens, the follow,ng events occur 

(a) Control power 1s appl1ed to the APU exhaust door actuator 
to close the exhaust gas door \ 

(b) Power 1s removed from the eng1ne control circuits. 

(c) Power 1s removed from the fuel boost relay to de-act1vate 
the APU fuel supply system 

(d) Power 1s removed from the generator control relay to d1s­
connect power from the generator control unit. 

(3) Plac,ng the APU BATTERY s111tch to the OFF pos1t1on completes the 
shutdown of the APU engine. 
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APU BATTERY 

1 GENERAL 

A. The 24 volt, 36 ampere-hour lead acid storage battery 1s located 1n 
the main landing gear wheelwell cav1ty The battery support 1s 
mounted on the forward s,de of the aft cargo compartment (Sta 960) 
to the right of the keel The battery 1s connected to 1ts f1re pro­
tect1on c1rcu1ts through a c1rcu1t breaker, and to ,ts control 
c1rcu1ts by the common APU battery switch and 1nd1v1dual relay. The 
battery 1s charged by 1ts single phase charger wh1ch 1s energ,zed by 
the essent,al bus through a relay controlled by the APU battery 
switch. 

B The service requ1red to mainta,n thP APIJ batterv 1s deoendent on the 
rate and length of charge, amb1ent temperature and relat1ve humid1ty. 
Chem1cally approved water should be added to the battery cells when­
ever necessary. A per1od1c check for electrolyte level should be 
made after each flight, depending on battery use and rate of charge 

C. Both hydrogen and oxygen are generated dur1ng the charging cycle of 
the lead acid storage battery. Air conta1n1ng 4 to 8 percent hydro­
gen w1ll burn 1f 1gn1ted. Air mixtures conta1n1ng more than 8 per­
cent hydrogen w1ll explode. 

CAUTION. KEEP ALL OPEN FLAMES, SPARKS FRCM ELECTRIC DEVICES, 
AND ANYONE WHO MAY BE St10KING, AWAY FROM BATTERY, 
PARTICULARLY DURING AND FOLLOWING A CHARGING CYCLE 

NOTE· Allow a charged battery to stand d1sconnected 1n a 
well vent1lated area unt1l gas bubbl1ng stops, be­
fore us1ng a torch or flame near the battery 

2. UNIT SERVICING - STORAGE BATTERY - 24 VOLT 36 AMPERE-HOUR 

A. Add1t1on of Water - See Para. 3, Ch 24-49-31, Page 103 - Inspection/ 
Check of APU Storage Batteries. 

B. APU Battery Charging - See Para. 2B, Ch. 24-49-31, Page 102 - APU 
Battery Charging. 

C Clean1ng and Pa1nt1n9 - See Para C(l) through (6), Ch 24-49-31, 
Page 102. 

D. Battery Vent1lat1on Hoses - See Para. D{l) through (4), Ch 24-49-31, 
Page 103. 
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APU CONTROL COMPONENTS 

TROUBLESHOOTING 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

1. GENERAL 

A. The APU control component troubleshoot,ng section consists of 
troubleshooting procedures and wire trace diagrams, plus identi­
fication and location tables for circuit breakers, relays, and 
connectors. 

B. Troubleshooting procedures are outlined in Table 101. 

( l ) 

(2) 

(3) 

Malfunctions are listed in Table 101 as they would appear 
in a normal APU precheck, start-up, loading and shut-
down sequence. The latter procedures do not included check­
out of of components whose malfunction would have been 
identified and corrected in earlier procedures. 

The troubleshooting procedures assume that the contacts 
of a relay act in unison, all tripped or all actuated. 
Thus, establishing that one set of relay contacts are 
correctly positioned 1s sufficient evidence to accept it 
as funct1oning properly. 

Checkpoints, diodes, circuit breakers, etc., are ident1fied 
for the APU circuits 1n the troubleshooting procedures and 
the wire trace d1agrams. 

C. The Wire Trace Diagrams, Figures 101 through 11B, are presented 
to simplify the tracing of wire runs from the power source through 
the component to ground. The diagrams are not intended for use as 
functional schematics. 

D. Tables 102 through 105 at the end of the troubleshooting section, 
ident1fy and locate the components as abbreviated in the trouble­
shooting procedures and wire trace diagrams. 
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APU CONTROL COMPONENTS 

TROUBLE SHOOTING 

TABLE 101 

1. FIRE TEST 

A. Test does not actuate when TEST FIRE CIRCUIT sw1tch-l1te 1s 
1s pressed (Test F1re C1rcu1t and Fire/BellCutout l1ghts 
do not c0111e on, f1re bells do not ring.) WTD, F1gure 102. 

(1) Check for 24 VDC at c1rcu1t breakers F1re Det 1 and 
Fire Det 2, Starter Relay Box. 

(a) Not OK 

1) Check battery cond1t1on and replace/recharge 
1f required. 

2) Correct w1r1ng, battery to FDl and FD2, 
F1gure 101. 

(b) OK -- Step (2) 

(2) Check for 24 VDC at FLO-A2 and FT-B, Control Relay 
Box, F1gure 102. 

(a) Not OK -- Correct wiring, FDl to FLO-A2, FD2 
to FT-B. 

(b) OK -- Step (3). 

(3) With Fire Test switch depressed, check for 24 VDC at 
FT-2 and 6, Control Relay Box, Figure 102. 

(a) Not OK 

1) Check for continuity through F1re Test Switch 
when depressed (tenninals 17 to 7 and 16 to 6), 
F1gure 102. 

2) If not OK, replace switch. 

3) If OK, correct wiring, FLO-A2 to F1re Test 
switch and Fire Test Switch to FT-2 and 6. 

( b) OK -- Step ( 4). 

(4) W1th Fire Test switch depressed, check for 24 VDC at 
FT-1 and FTD-2, Control Relay Box, Figure 102. 

49-00-2 
Page 102 MM STEWARD DA VIS 

4/82 
SN ~,'. ~ec 1/89 



,-
1 
1 

4/82 

ao,1NOJ,.r,,~ + 
Dl::::J D 

MAi NTE NANCE MAN UAL 

( a) Not 0K --

1) Check for open diodes CRB and CRll 

2) If not 0K, replace 

3) If 0K, correct w1r1ng FT-6 to FT-1 and 
FTD-2 

(b) 0K -- Step (5). 

(5) With Fire Test switch depressed,'check for 24 VDC 
at FT-3. 

(a) If not 0K 

1) Check for ground at FT-7. 

2) If not 0K, correct wiring, FT-7 
to ground 

3) If 0K, replace F1re Test Relay. 

(b) 0K -- Step (6): 

(6) W1th F1re Test switch depressed, check for 24 VDC 

( 7) 

at BS-A3, Control Relay Box, F1gure 103 (Note Be 
sure (4) (a) 3 1s 0K) 

(a) 

(b) 

With 
plus 

(a) 

( b) 

Not 0K -- Replace Bell Silence relay 

0K -- Step ( 7) 

Fire Test switch depressed, check for 24 VDC at 
terminal of F1re Warnrng horn, cockpit, F1gure 103. 

Not 0K -- Correct w1r1ng BS-A3 to F1re Warn1ng horn. 

0K 

1) Check for ground at minus terminal of horn 

2) If not 0K, correct w1ring to ground, Figure 103 

3) If 0K and horn does not sound, replace horn 

(8) Repeat (7) for Fire Warnrng horn in wheel well, Figur 103. 

(9) With Fire Test switch depressed, check for 24 VDC at Cathode 
(-J terminal of CR7, Control Relay Box, Figure 103 
(Note Be sure (4 (a) 3 is 0K ) 
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(a) Not 0K -- Replace CR7. 

(b) 0K -- Step (10) 

(10) W1th F1re Test switch depressed, check for 24 VDC 
at cathode (-) terminal of CR30, Control Panel 

(a) Not 0K -- Correct w1r1ng (CR7 to CR30). 

(b) 0K -- Check F1re/Bell Cutout 1nd1cator light 
c1rcu1t per F1gure 107 

B F1re Warn,ng system (F1re/Bell Cutout 1nd1cator light and F1re 
Warn,ng horns) turns on when F,re Test switch 1s depressed, but 
does nut rema1n on when released 

(1) Check that c1rcu1t breaker, FD2, Starter Relay Box, F1gure 
102, 1s closed. 

(a) Not 0K -- Close FD2. 

(b) 0K--Step(2). 

(2) Check for 24 VDC at FT-8, Control Relay Box, F1gure 102 

(a) Not 0K -- Correct w1r1ng, FD2 to FT-8 

(b) 0K -- Replace F1re Test relay 

C Fire Extino light does not carne on 20:1 seconds after F1re Test 
switch 1s depressed and released (f1re warn1ng system act,vates 
norma lly). 

(1) W1th F1re Test c1rcu1t act1vated, F1gure 102: check for 
24 VDC at FTD-11, Control Relay Box 

(a) Not 0K --

1) Check per A(4) and (5). 

2) Correct w1r1ng FT-3 to FTD-11. 

(b) 0K -- Step (2). 

(2) Depress and release F1re Test switch. After 20~1 seconds, 
check for 24 VDC at FTD-9, Control Relay Box, F1gure 102 
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2) Not OK -- Correct w,r,ng 

3) OK -- Check res,stor across FTD-5 and 
7 (301K' ohms) 

4) Not OK -- Replace res,stor 

5) OK -- Replace F1re Time Delay relay 

(b) OK -- Step (3) 

Depress and release F1re Test switch 
check for 24 VDC at cathode terminals 
Control Panel, F,gure 102 

After 20~1 seconds, 
of CR21 and CR22, 

(a) Not OK -- Correct w1r1ng FTD-9 to CR21/22 

(b) 0~ -- Check Push to Ext,ng F1re indicator light per 
f1 gure 107 

D Ext,ng F,re light rema,ns on beyond 30 t 1 seconds after the F1re 
Test switch was depressed and released (10~1 seconds after th~ 
Fire/Bell Cutout light and the warnrng horns turned off) 

(1) Check that F1re Test switch tenn,nals, Control Panel, 
F1gure 102, open when switch ,s released 

(a) Not OK -- Replace F,re Test switch 

(b) OK Replace F,re Test relay 

E Bell Cutout switch does not s,lence F,re Warn,ng horns dur,ng 
F1re Test cycle 

3/88 

(1) W1th F,re Test circuit actuated and Bell Cutout switch 
depressed, check for 24 VDC at BS-Al and Xl, Control Relay 
Box, F1gure 103 (Note· Be sure A(lO) ,s OK.) 

(a) Not OK --

1) Check continu, ty through Be 11 Cutout sw, tch 
terminals 16 and 6 w1th Bell Cutout switch 
depressed 

2) Net OK -- Replace Bell Cutout switch 

3) OK -- Correct w1r1ng Bell Cutout switch -6 
to BS Al and Xl 
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1) Check for ground at BS-X2. 

2) Not OK -- Correct w1r1ng, F1gure 102 OK -­
Replace Bell Silence rèlay. 

2 PANEL ILLUMINATION 

A W1th Battery and Panel Illum switches closed, APU Control Panel 
edge lights do not turn on. 

(1) Check for 24 VDC at circuit breakers, APU Bus Feed, and 
Batt SW, Starter Reldy Box, F1gure 105 

(a) Not OK -- Follow procedure 1.A. 

(b) OK --

(2) Check for 24 VDC at circuit breaker, 1ndicator L1ghts, Starter 
Relay Box, F1gure 105. 

49-00-2 
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(a) Not OK --

1) Check for 24 VDC ai TB-17, Control Relay Box, 
Figure 105 

a) Not OK -- correct w1 ring, Batt SW c1 reu, t 
breaker to TB-17 

b) OK --

2) Check for 24 VDC at TB-16, Control Relay Box, Figure 
105 

a) Not OK -- Correct w1r1ng, TB-17 to TB-16 and/or 
replace Battery switch 

b) OK --

3) Check for 24 VDC at BR-Xl, Starter Relay Box, 
F1gure 105 

a) Not OK -- Correct w1r1ng, TB-16 to BR-Xl 

b) OK --

4) Check for 24 VDC at BR-B2 
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a) Not OK -- Correct w1r1ng, APU Bus Feed 
c1rcu1t breaker to BR-82. 

b) OK --

5) Check for 24 VDC at BR-81. 

a) Not OK -- Check for ground at BR-X2 

l Not OK -- Correct w1r1ng BR-X2 
to ground 

2 OK -- Reclace Battery Relay 

b) OK -- Correct w1r1ng, BR-81 to 
Ind1c L1ghts c1rcu1t breaker. 

(b) OK --

(3) Check for 24 VDC at TB-12, Control Relay Box, F1gure 106 

(a) Not OK -- Correct w1r1ng, Jnd1c Light c1rcu1t breaker to 
TB-12 

(b) OK --

(4) Check for 24 VDC at anode (plus) terminal of CR36, 
Control Panel, Figure 106. 

(a) N0t OK -- Correct w1ring, TB-12 to CR36 

(5) Check for 24 VDC at cathode (minus) terminal of CR36. 

(a) Not OK -- replace CR36. 

(b) OK --

(6) Check fcr 24 VDC at Panel Illum switch -2. 

(a) Not OK -- correct w1r1ng, CR36 to Panel Illum switch 

(b) OK --

(7) Check for 24 VDC at Panel Illum switch -1 (switch closed) 

(al Not OK -- replace switch 

(b) OK --
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(8) Check for 24 VDC at edge light circuit board connector, 
Control Panel, Figure 1D6. 

(a) Not OK -- correct w1ring, Panel lllum switch to 
connector. 

(b) OK -- replace edge light circuit board 

3. APU INDICATOR LIGHT TEST 

A. Indicator lights do not turn on when Test !ndic Lights 
switch is depressed 

(1) With Battery switch closed, check for 24 VDC at Panel lllum 
switch, terminal 2, Control Panel, F1gure 106 

(a) Not OK -- follow procedure 2.A (1) through (6) 

(b) OK -- Trace circuitry for fault per Wire Trace Diagram, 
Figure 107. Replace light bulbs, switch-lite units, 
and diodes as necessary. 

4. APU MASTER SWITCH 

A Master Light does not turn on when Master switch is depressed 
(Battery switch closed and Indicator Light Test, Figure 107, OK 

(1) Check for 24 VDC at circuit breaker, Control Feed 1, 
Starter Relay Brx, Figure 105. 

(a) Not OK -- Follow procedure 2. A (1) thru (2) (a) 
substituting circuit breaker Control Feed l for 
circuit breaker lndic Lights, and BR-A2/Al for 
BR-B2/Bl. 

(b) OK --

(2) Check for 24 VDC at TB-8, Control Relay Box, Figure 109. 

(a) Not OK -- Correct w,ring CFl to TB-8. 

(b) OK --

( 3) Check for 24 VDC at FLO-B2, Control Relay Box, Figure 109. 

(a) Not OK -- Correct w1ring, TB-8 to FLO-B2 (replace 
Master switch-lite unit, if requ1red). 
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(4) Check for 24 VDC at FLO-B3 

( a) Not OK --

1) Check for 24 VDC at FLO-Xl, Control Relay Box, 
Fi gure 104 

a) Not OK -- replace Fire Lockout relay 

b) OK -- Open and close circuit breaker Fire Det 1, 
Starter Relay Box, Figure 101 

NOTE The Fire Lockout relay should only be energized 
(24 VDC at Xl and normally closed 82/B3 open) 
if one or more of the fire detectors (APU 
Module, Figures 102 and 103) have closed For 
trouble shooting, See Figures 102, 103, and 
and 104 

(b) OK --

(5) Check for 24 VDC at cathode (minus) terminal of CR28, Control 
Panel, Figure 109 

(a) Not OK -- Correct wiring, FLO-B3 to CR28 Replace diode 
CR4, Control Relay Box, Figure 109, if necessary 

B Exhaust door does not open (Battery and Master switches closed, 
Master light on) 

(1) Check for 24 VDC at circuit breaker Door Motor, Starter Relay 
Box, Figure 105 (Door Motor circuit breaker closed) 

(a) Not Ok -- Follow procedure 2 A. (1) through (2) (a) 

(b) OK --

(2) Check for 24 VDC at MR-82, Control Relay Box, F1gure 110 

(a) Not OK -- Correct wiring, Door Motor circuit breaker 
to MR-B2 

(b) OK --

(3) Check for 24 VDC at MR-B1 

( a) 
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1) Check for 24 VDC at MR-Xl, Control Relay Box, 
F1 gure 109 

a) Not OK -- Correct w1r1ng, FLO-B3 to MR-Xl 

b) OK --

2) Check for ground at MR-X2. 

a) Not OK --

1 W1r1ng frO!fl 1nsulated terminal to 
R54-D2, Ant1-Sk1d relay 1s faulty 

2 W1r1ng from R54-D3 to ground 1s 
faulty 

3. R54 1s faulty 

NOTE The spec1f1c saftey ("Squat") relay 
requ1red may vary w1th a,rcraft Refer 
to manufacturer's diagram 

b) OK -- Replace Master Relay, Control Relay 
Box, F1gure 109 

(b) OK -- Refer to F1qure 110 

1) W1r1ng, MR-Bi to P23, Door Actuator connector, 
1s faulty, 

2) W,ring, P23 to ground, ,s faulty 

3) Door Actuator 1nternal sequence switches are 
1ncorrectly adJusted and/or faulty 

4) Door Actudtor 1s faulty 

C. Boost Pump does not operate (Battery and Master switches closed, 
Master Light on). 

(1) Check for 24 VDC at c1rcu1t breaker Boost Pump, Starter Relay 
Box, F1gur~ 105 (Boost Pump c1rcu1t breaker closed) 

(a) Not OK -- Follow procedure 4.A. (li (a). 

(b) OK --

(2) Check for 24 VDC at BP-Al, Starter Relay Box, F1gure 111 
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(a) Not OK -- Correct w1ring, Boost Pump c1rcu1t!breaker 
te BP-Al. 

(b) OK --

(3) Check for 24 VDC at BP-A2 

(a) Not OK --

l) 

2) 

Check for 24 VDC at c1rcu1t ,breaker Control Feed 2, 
Starter Relay Box, F1gure 105 

a} Not OK -- Follow procedure 2.A (1) throuqh 
(2) (a) 

b) OK --

Check for 24 VDC dt MR-A2, Control Relay Box, 
F1gure 111. 

a) Not OK -- Correct w1r1ng, Control Feed 2 c1rcu1t 
breaker to MR-A2 

b) OK --

3) Check for 24 VDC at MR-Al 

a) Not OK -- Follow procedure 4 B (3) (a) 

b) OK --

4) Check for 24 VDC at TB-33 

a) Not OK -- Correct w1r1ng, MR-Al to TB-33 

b) OK --

5) Check for 24 VDC at BP-Xl, Starter Relay box, 
F1 gure 111 

a) Not OK -- Correct w1r1ng, TB-33 to BP-Xl 

b) OK --

6) Check for ground at BP-X2 

a) Not OK -- Correct w1r1ng, BP-X2 to ground 

b) OK Replace Boost Pump relay 
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(b) OK --

(4) Check for 24 VDC at TB-35, Control Relay Box, Figure 111. 

(a) Not OK -- Correct wiring, BP-A2 to TB-35 

(b) OK --

(5) Check for 24 VDC at P12, Boost Pump Connector, wheel well, 
Figure 111 

(a) Not OK -- correct wiring, TB-35 to P12. 

( b) OK 

1) Check for ground at Boost Pump housing (Boost 
Pump housing must be bonded to airframe and wired 
to TB-21, Control Relay Box, Figure 111) 

a) Not OK -- Correct ground of Boost Pump 
hous ,ng. 

b) OK -- Replace Boost Pump. 

D. Fuel Valve does not open (Battery and Master switches closed, 
Master Light on, Boost Pump running. 

NOTE To avoid running boost pump with fuel system dry, 
disconnect Pl2, boost pump connector, from boost pump. 

(1) Check for 24 VDC at Pl3-A Fuel Valve connector, wheel well, 
Fi gure 111. 

(a) Not OK -- Correct wiring, TB-35 toP13-A 

( b) OK --

( 2) Check for ground at PJ3-B 

(a) Not DK -- Correct wiring,Pl3-B to TB-21 

(b) OK -- Replace Fuel Valve 

5. DOOR POSITION INDICATOR LIGHTS 

A. Door Closed light does not turn on (Battery switch closed, Master 
switch open, Exhaust Door closed, and Indicator Light Test, 
Fi gure 107, OK) 
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(1) Check for ground at TB-3, Control Relay Box, Figure 108. 

(a) Not C'K --

1) Correct wiring, TB-3 through Exhaust Door Switch 2 
normally open contacts to ground 

2) Correct adJustment of Exhaust Door Switch 2 

N0TE Exhaust Door Switch 2 normally open 
contacts are closed when the exhaust 
door is fully closed 

3) Replace Exhaust Door Switch 2 

(b) 0K -- Correct wiring, Door Closed light, Terminal 
23 to TB-3. 

B. APU Exhaust Door Annunciator light, in A/C Door Annunciator 
Warning Liqhts panel, does not turn on when APU Exhaust Door 
begins to open (A/C Door Annunciator Warning lights powered by 
A/C DC power system) 

3/88 

(1) Check APU Exhaust Door annunciator warning light ~ith 
Door Annunc1ator Warning Lights test switch 

(a) Not 0K --

1) Replace bulb(s) 

2) Correct winng, Figure 108 (refer to A/C 
manufacturer's wiring diagrams) 

(b) 0K --

(2) Check for ground at TB-4, Control Relay Box, Figure 108 
(APU Exhaust Door "less than" fully closed) 

( a) Not 0K --

1) Correct wiring, TB-4 through Exhaust Door Switch 2 
normally closed contacts to ground. 

2) Correct adJustment of Exhaust Door Switch 2 

N0TE Exhaust Door Switch 2 normally closed contacts 
close when the APU Exhaust Door moves from the 
fully closed position 
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3) Replace Exhaust Door Switch 2 

(b) OK -- Correct wiring D349-N, Door Annunciator Warning 
L1ghts connector, to TB-4. 

C Door Open light does not turn on (Battery and Master switches closed, 
Master light on, APU Exhaust Door fully open, and Indicator Light 
test, Figure 107, OK) 

(1) Check for ground at TB-5, Control Relay Box, F1gure 108. 

( a) Not OK --

1) Correct w1ring, TB-5 through Exhaust Door Switch 
normally open contacts to ground 

2) C~rrect adJustment of Exhaust Door Switch 1 

NOTE Exhaust Door Switch 1 normally open contacts 
close when APU Exhaust Door reaches fully 
open posit1on 

3) Replace Exhaust Door Switch 1 

(b) OK 

(2) Check for ground at TB-2, Control Relay Box, Figure 108 

(a) Not OK --

1) Check cont,nuity of CR17, Control Relay Box, 
Figure 108. 

a) Not OK -- Replace CR17. 

b) OK -- Correct w1r1ng, TB-2 to TB-5. 

( b) OK -- Correct wiring, Door Open 1 i ght, terminal 3 
to TB-2 

6 APU START CIRCUIT 

A Start light does not come on when Start switch is depressed (Battery 
and Master switches closed, Bleed Air switch open (Bleed Air Light 
off) APU Exhaust Door fully open, fuel system (Boost Pump and fuel 
valve) operat1ng, and indicator light test, F1gure 107, OK) 

NOTE Before trouble shoot,ng the start circuit, ,t is advisable 
to d1sconnect P/J 19 at the APU Module, Figure 113 and P12 
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at the Boost Pump 1n the wheel well, Figure 111, in order 
to avoid unnecessarily operating the starter and boost 
pump during procedure. 

(l) With the Battery and Master switches closed (Master light on) 
and the Bleed Air switch open (Bleen Air light off), check 
for 24 VDC at TB-31, 32, and 33, Control Relay Box, F1gure 112 

(Note TB-31, 32 and 33 are bussed together. 

(a) Not OK --

l ) 

(b) OK 

Check for 24 VDC at Pl2, wheel well, F1gure 111 

a) Not OK -- Follow procedure 3 C. (3) (a) 3) 
through 4) 

b) OK -- Repa1r or repîace bus bar, TB-31, 32 and 33. 

(2) W1th start switch held closed and cond1t1ons for (1) above 
mainta,ned, check for 24 VDC at TB-27, Control Relay Box, 
Fi gure 112 

(a) Not OK --

1) Check for 24 VDC at Start switch, terminal 16, 
Control Panel, F1gure 112 

a) Not OK -- Correct w1r1ng, TB-31, Control 
Relay Box, to Start switch 

b) OK --

2) Check for 24 VDC at Start switch terminal 6 (Start 
switch held closed). 

a) Not OK -- Replace Start switch l1te unit 

b) Not OK -- Correct wir,ng, Start switch to TB-27 

(b) OK 

(3) With Start switch held closed and condit,ons for (l) still 
ma1nta1ned, check for 24 VDC at TB-36, Control Relay Box, 
F1 gure 112 

(a) Not OK 

l ) D1sconnect P/Jl8 at APU module and, with Start switch 
held closed, check for 24 VDC at Pl8-S, F1gure 112 
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a) Not 0K -- Correct w1r1ng, TB-27 to Pl8-S. 

b) 0K --

2) Check cont1nu1ty through Jl8-S to P. 

a) Not 0K --

(b) 0K 

1. W1 r1 ng Jl 8-S/P 
connector plug 
w, ring. 

to A,research eng1ne harness 
-5/P, 1s open -- correct 

2. W1r1ng, A1research eng1ne harness connector 
receptacle - S/P to 011 Pressure Sequence 
switch connector plug ,s open -- correct 
wiring 

3 011 Pressure Sequence switch (A,research 
eng1ne component) 1s open - - replace 
011 Pressure Sequence switch. 

b) Not 0K -- correct w1r1ng Pl8-P to TB-36, F1gure 112 

(4) W1th Start switch held closed (cond1t1ons for (1) ma1nta1ned), 
check for 24 VDC at TB-39, Control Relay Box, F1gure 112 

49-00-2 
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(a) Not 0K --

1) o,sconnect P/Jl8 et APU module and, w1th Start switch 
held closed, check for 24 VDC at Pl8-E, F1gure 112 

a) Not 0K -- Correct w1r1ng, TB-36 to Pl8-E. 

b) 0K --

2) Check cont1nu1ty through Jl8-E to H 

a) Not 0K --

1 W1r1ng, Jl8-E/H to A1research eng,ne harness 
connector plug - 1/H 1s open -- correct 
w1rrng 

2. W1r1ng, A1research eng1ne harness connector 
receptactle - 1/H to centr1fugal switch 
connector plug - 0/C 1s open --correct w1r1ng 

3. 35% switch (Centr1fugal switch connector 
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receptac 1 e - DC) 1 s open -- rep 1 ace 
centrifugal switch (A1research component) 

b) OK -- Correct wir,ng, Pl8-H to TB-39, 
F1 gure 112 

(b) 0K --

(5) W1th Start switch held closed, check for 24 VDC at cathode 
(minus) terminal of CR2, Control R1:lay Box, F1gure 112 

(a) N0t 0K --

1) Check for 24 VDC at anode (plus) terminal of CR2 

a) Not 0K -- Correct w1r1ng, TB-39 to CR2. 

b) 0K -- Replace diode, CR2 

(b) 0K -- Correct wir,ng, CR2 to CR26, Control Panel, 
Figure 112. 

B. Starter does not rotate when Start switch 1s depressed (Start light 
comes on and cond1tions for A above ma1nta1ned) (see note 1n A 

4/82 

above ). 

(1) With Start switch held closed, check for 24 VDC at SR-Xl, 
Starter Relay Box, F1gure 112. 

(a) Not 0K -- Correct w1r1ng, TB-39, Control Relay Box 
to SR-Xl 

(b) 0K--

(2) Check for ground at SR-X2 

(a) Not 0K --

1) Check for ground at TB-5, Control Relay Box, F1gure 
112 

a) Not 0K -- Follow procedure 5 C (1) (a). 

b) 0K --

2) Check for ground at TB-1. 

a) 

b) 

Not 0K -- Replace diode, CR18. 

0K -- Correct w1r1ng, SR-X2 to TB-1 

SN REV. Dec 1/89 
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(b) OK --

(3) W1th Start switch held closed, check for 24 VDC at SR-Al, 
Starter Relay Box, F1gure 113. 

(a) Not OK -- Replace Starter Relay. 

(b) OK --

( 4) W1th Start switch held closed, check for 24 VDC at P19-D, 
APU module, F1gure 113 

(a) Not OK -- Correct w1ring, SR-Al to Pl9-D 

(b) OK --

(5) Check for ground at Pl9-B. 

(a) Not OK -- Correct w1r1ng, Pl9-B to ground stud, Starter 
Relay Box, F1gure 113 

(b) OK --

(6) Check cont1nu1ty, J19-B through D. 

(a) Not OK --

1) W1r1ng, Jl9 to Starter 1s open -- correct w1r1ng. 

2) W1r1ng, Starter to ground 1s open -- correct w1r1ng 

3) Starter 1s faulty -- replace starter. 

C. Start c1rcu1t does not hold when Start switch is released (starter 
rotates and Start light comes on when Start switch 1s depressed 
but both d1scont1nue when Start switch 1s relea~ed). 

(1) W1th Battery and Master switches closed (Master i1ght on), check 
for 24 VDC at HR-B2, Control Relay Box, F1gure 112. , 

(a) Not OK -- Correct w1r1ng, TB-32 to HR-B2 

(b) OK --

(2) Remove w1re from HR-Bl 
follow1ng procedure) 
for 24 VDC at HR-Bl. 

(a) Not OK 

( caut, on. w1 re w, 11 be "HOT" during 
Hold Start ,w,tch closed and check 
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1) W1th Start switch held closed, check for 24 VDC 
at HR-Xl, Control Relay Box, F1gure 114 

2) 

a) Not OK --

1. W1r,ng, Pl8-G (APUmodule) to HR-Xl, 1s 
open -- correct w1r1ng. 

2 W1r1ng, J18-G to A1research eng1ne harness 
connector plug - G, 1s open -- correct 
wi r,ng. 

3 W1r1ng, A1research eng1ne harness connector 
receptacle - G to centr1fugal switch 
connector plug - B, 1s open -- correct 
w,r,ng 

4. 110% switch, centr1fugal switch connector 
receptacle - D through B, 1s open 

replace centr,fugal switch. 

b) OK --

' Check for ground at HR-X2. 

a) Not OK -- Correct wir,ng, HR- to ground 

b) Replace Hold Realy, Control Realy Box, F1gure 114 

(b) OK --

(3) Hold Start switch closed and check for 24 VDC at terminal of 
w1re prev,ously removed from HR-Bl ,Control Relay Box, 
F, gure 112. 

(a) Not OK --

1) Check w1r1ng, TB-36 to HOT-A3, HOT-A2 to LOP-A3, 
LOP-A2 to HR-Bl end of w1re. 

(a) Not OK -- Correct w1r1ng 

(b) OK --

2) Check cont1nuity, HOT -A3 to A2 

a) Not OK --

3/88 49-00-2 
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1 HOT relay, Control Relay Box, 
F1gure 116, ,s energ1zed (High 011 
Temp light, Control Panel, F1gure 
116, 1s on). HOT re lay 1s normally 
energ1zed through the normally open 
contacts of the High 011 Temp switch, 
1n 011 line adJacent to APU module, 
F1gure 116 The High 011 Temp 
switch contacts are set to close at 
275·F. 

a Open and close Master switch -­
HOT relay should de-energ1ze, 
High 011 Temp light should 
turn off, normally closed 
contacts, HOT-A3 to A2, should 
close (F,g 112) 

If not -- correct w1r1ng, 
F1gure 116. Replace High 
011 Temp switch, 1f 
necessary. 

2 HOT relay ,snot energ1zed (High 011 
Temp light 1s not on). 

a Normally closed contacts, HOT-A3/A2 
(F,g 112) are open -- replace High 011 
Temp reJay, Control relay box, F1gure 
116 

b) OK --

3) Check cont1nu1ty, LOP-A3 to A2 (F1g 112) 

a) Not OK --

1 LOP relay 1s energ1zed (Low Dil Press light, 
Control Panel, F1gure 116 1s on) LOP 
relay ,s normally energ,zed through the 
normally ~losed contacts of the Low o,l 
Pressure sw, tch, mounted ,n the 01 l l me 
1ns1de the APU module, 1n series w1th 
normally open contacts 95%-82 to Bl, 
Control Relay Box, F1gure 116. The 95% 
relay ,s normally energ1zed through the 
norma l ly open contacts of the 95% s~11 tch, 
Centr1fugal switch -E to A, A1research 
component, APU module, F1gure 114, wh,ch 
transfers at 95% en91ne RPM, at wh1ch 
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point the Low 011 Pressure switch 
contacts should be open. 

a Open and close Master sw,tch--LOP 
relay should de-energize, Low Oil Press 
light should turn off, norn,ally closed 
contacts LOP-A3 to A2 should close 

Jf not -- correct w1r1ng, F1gure 116 
Replace Low 011 Press and/or 
Centr1fugal switches, 1f necessary 

LOP relay 1s not energized (Low Oil Press 
light not on) 

a Non11ally closed contacts LOP-A3/A2 are 
open -- replace Low 011 Press relay. 
Control Relay Box, Figure 116 

NOTE· On completion of C (3), reconnect 
wire previously removed to HR-B1 

D. Engine light off does not occur 

(l) Check APU fuel boost pump operat,on, procedure 4 C. 

(a) Not OK 

(b) OK --

Correct per procedure 4 C. 

(2) Check operat1on of APU fuel supply solenoid valve procedure 
4.D. 

(a) Not OK -- Correct per procedure 4 D 

(b) OK --

(3) Using appropriate container (two or more gallons) to collect 
fuel, remove bowl of water separator (fuel filter) 

(a) Fuel flow stops after line drainage -- Check 
posit1on of manual fuel supply valve Replace 
fuel supply solenoid valve if manual valve 1s 
open 

(b) Fuel flow continues, 1n excess of line drainage 
-- See (c). 

(c) Replace water separator bowl - See (d) 

4/82 49-00-2 
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(d) Continue troubleshooting per AiResearch 
Maintenance Manual. 

E Starter operates, but cranks engine too slowly, 

(1) Check battery condition. 

(a) Not 0K -- Replace/recharge battery 

(b) 0K --

(2) Check for adequate continuity of wiring, Battery to Starter 
Motor, Figures 101 and 113. 

49-00-2 
Page 122 

(a) Not 0K -- Correct wir,ng. 

(Continued on next page) 
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(b) OK -;:, 1Proceed per A1 rese~rch Ma,i nten~nce Manua 1 
ç ( ) (f\ :-} i~ )'1Ul ~ !., ' 

Other' start,malfönct1ons -- refer to Airesearch Marntance Manual. 1 ; 

6A EXHAUST GAS TEMPERATURE INDICATION 

A. ""l" '-.. r c.. "\ n~ r,:~ ~ ' '-
Gage doesl'7iot rnd1cate .properly 

"" 1,1 r 

-, J' 

' ~ 11 
•" 

",)" 

' -
/ -

Not OK -- Correct w1r1ng. 

(b)· 'oK :__ 
1 1 • , I .J -

\ ,~ "'i )J"' 

(2) ê Ó1é'c'1<'"rès1lt°hhrce" of
01

t~faî' 'circuit,-- ,,d1sconnect 1 lead 
from EGT Gage ·an·d measu"re 8 ohms res i stance from 

_ disc_o.~,nected,,l,ead, .~hr.9ugh thermocouple·•circu1t to lead 
• sti 1-1· connected to EGT gage 

; ', 
! ' ' - ... ' 1., 

('a-)' r.Not OK -~ 'ÄdJust resistance-by add,ngror subtracting 
wire,at resistor, spool Control Panel, Figure 118 

) .J - • 

, 1 i-ç-'1..,. ""'î I r,,rir 1;-1 9.:' ' 
0 ,, .(3) JfRefer·.t<? A1researcn Maintenance Manual. -

~ -11\1 ·-
68 TACHOMETER (%_RPM) INDICATION 

7 

A ih Gage does not indicate properly. 
-' .. ..C --. '-:~l1D"-, ,'~'Jtr \'.,]\\"":PI 11., 111.;. ' 

(.1) Check wi ring, Fi gure 1,18. -, ' - ' ( .. -
(a) Not.OK -- Correct wiring 

f t~,l ..... '--- ;:,. .. ....... .. ' ' -
1 , , , L r ~ ! 

(b) .s-Not OK '-HReplace gage.1and/or tach-<>generator.-­
" r 1"J' • '"' to 'A', Resea'rèh ':Ma ,n"tênance • Manua 1 ,. -'l : , ' ~" ' 

'lt(.1 ..,111.:, 1 1I, - _, -

' [j .) 

BLEED AIR' 1 PNEÜMÀTrc ~t:'oAoIN'G : '~' 

refer' - " 
J >r") 

A. Bleed Air light does not come on when Bleed Air switch is depressed 
(Indic~t,i~, ~.i~h-~: T,~~t,,J_ig,u,re,,107, OK) .,, . 

, 1 

(1) With Battery, Master, and Sleed Air switches closed (Master 
light on), ·check for 24 VDC at 95% -A2,~1Control'Relay Box, 
Figure )115 .. ;, , , 

(al Nót·CJK t~, :r, ; __ .:;,;,. -' 
J ' 

( 1) Ch'eck t:
1
or ,24 VDC"at TB-31, -Contr;ol Re lay Box, 

it.__ 0·v~u - F • l 11'2'"L ..,,J. -- , • - i gure . , 
3/88, (,i "j.\1 (.ifUf 1 ,~11,!:•1 J 
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b) OK -- Correct w1ring, Overspeed Test switch 
to T8-34. 

(b) OK 

(2) Hold Overspeed Test switch closed and check for 24 VDC at 
pneumatic solenoid valve connector plug -A, A1Research 
component, ÄPU module, F1gure 117 

(a) Not OK - Correct w1r1ng, T8-34 to connector plug 

(b) OK --

1 ) Check for ground at connector plug -8. 

a) Not OK -- Correct wiring, 
connector plug -8 to ground 

b) Not OK - Replace pneumatic soleno1d valve 

High 011 temperature does not shut eng1ne down 

(1) W1th 8attery and Master switches closed (Master light on), check 
for 24 VDC at T8-31, Control Relay box, f1gure 116. 

(a) Not OK -- Follow procedure 4.C(3)(a)2) 

{b) OK --

(2) Jumper T8-29 and 31 and check for 24 VDC at HOT-Xl, Control 
Relay box, figure 116 

(a) Not OK -- Correct w1ring, T8-29 to HOT-Xl 

(b) OK --

(3) Check for Open contacts, HOT-A2 to A3, f1gure 112 

(a) Not OK 

1) Check for ground at HOT X2 

a) 

b) 

Not OK -- Correct wiring, HOT-X2 to ground 

Not OK -- Replace High 011 Temp relay, Control 
Relay Box, F1gure 116 
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3/88 
SN REV. Dec 1/89 

' : 



.f,._r,. .,.,,,,.,o ~fl. t"t + 
Dl.:::::JD 

MAi NTE N A'NC E MAN UAL 

(b) OK -- Remove Jumper TB-29 to 31. 

l) Wiring TB-2g;31 is open - correct wiring 

2) High Oil Temp switch is not closing at temperature 
set point (Refer to 6 C (3)(a)2)a)l.) Replace 
High Oil Temp switch -

C. High Oil Temp light does not come on (B, above, is OK and Indicator 
Light Test, figure 107, is OK) 

(1) Check continuity of diode, CR6, Control Relay box, figure 116 

(a) Not OK -- Replace CR6 

(b) Correct wiring, CR6, to CR29, Control Panel, Figure 116 

D. Low Oil Pressure does not shut engine down 

(1) With Battery and Master switches closed (Master light on) 
check for 24 VDC at TB-31, Control Relay box, figure 116 

(a) Not OK -- Follow procedure 4 C (3)(a)2). 

(b) OK --

(2) Jumper TB-28 and 31 and check for 24 VDC at TB-30 

(a) Not OK --

1) Wiring TB-28/30 to Low Oil Press switch connector 
plug, APU module, figure 116, is open - correct 
wi ring 

2) Normally closed contacts, Low Oil Press switch, 
are open (refer to 6 C.(3)(a)3)a)l,) - replace 
Low Oil Press switch 

(b) OK --

(3) Check for 24 VDC at LOP-Xl, Control Relay box, figure 116 

(a) Not OK -- Correct wiring, TB-30 to LOP-Xl 

(b) OK --

88 49-00-2 
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(4) Check for open contacts, L0P-A2 to A3, f1gure 112 

(a} Not 0K --

1) Check for ground at L0P-X2. 

a} Not 0K -- Correct w1r1ng, L0P-X2 to ground 

b} 0K -- Replace Low 011 Press relay, Control 
Relay box, f1gure 116. 

(b} 0K --

1} W1r1ng, 95% -Bl, Control Relay box, f1gure 116, 
to TB-28 1s open - correct w1r1ng 

2) W1r1ng, TB-31 to 95% - B2, 1s open - correct 
w1r1ng. 

3) Normally open contacts, 95% - 82/81, are not 
clos1ng when eng1ne RPM reaches 95% - check 
95% relay operat1on, refer to funct1on 7.8 

E. Low 011 Press does not come on (D, above, and Indicator Light Test, 
f1gure 107, 1s 0K}. 

49-00-2 
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(1) Check cont1nu1ty of diode, CRS, Control Relay box, f1gure 
116. 

(a) Not 0K -- Replace CR6 

(b} Correct w1r1ng, CR5,to CR27, Control Panel, F1gure 116 
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Abbr 

AUX J6 
CP 
CRB 
CXB 
POD 
SRB 

Abbr /No 

BF 
BP 
BS 
CB 
CB 
CB 
CB 
CB 
CF 
CF 
DM 
FD 
FD 
IL 
lilA 
!ilB 
!ilC 
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10 
11 
12 
13 
14 
1 
2 

1 
2 

DBD 
MAINTENANCE MANUAL 

TABLE 102 
ENCLOSURES 

IDENTIFICATION/LOCATION 

ldentification Locati on 

Auxiliary Main AC Power Shield Sta 271 R 
APU Control Panel Sta 294R 
Control Relay Box Sta 960L 
Current Transformer Box Sta 960L 
APU Module Sta 960R 
Starter Relay Box Sta 960L 

TABLE 103 
CIRCUIT BREAKERS 

IDENTIFICATION/LOCATION 

Rating 
( Amps) Circuit 

15 APU Bus Feed 
10 Boost Pump 
5 Battery Switch 
5 APU AC Voltmeter 
5 APU Battery Charger 

50 APU Essential Bus Feed, lilA 
50 APU Essential Bus Feed, !ilB 
50 APU Essential Bu, Feed, !ilC 
5 Control Feed 1 
5 Control Feed 2 
5 Door Motor 
5 Fire Detector 1 
5 Fi re Detector 2 
5 Indicator Llghts 

160 APU Generator Output, 0A 
160 APU Generator Output, !ilB 
160 APU Generator Output, ~c 

MM STEWARD DAVIS 

Wi ring 
Drawing Diagram 

90065 90065 
84501 84501 
90516 90512 
84100 84504 
90513 90501 

Location 

SRB 
SRB 
SRB 
AUX J6 
AUX J6 
AUX J6 
AUX J6 
AUX J6 
SRB 
SRB 
SRB 
SRB 
SRB 
SRB 
CXB 
CXB 
CXB 
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Abbr /No. 

ACCR 
AUS 
BP 
BR 
BS 
es 
CST 

/ FLO 
FT 
FTD 
HOT 
HR 
L02 
LOP 
MR 
95% 
oc 

/ OCTD ( 

OCTDBP 
RCR K23 
SR 

K20 
K21 
K22 
K24 

' \ 
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TABLE 104 
RELAYS 

IDENTI Fl CAT! ON/LOCATI ON 

ldent1f1cat1on 

Aux1l1ary Contactor Control Re lay 
Aux, l 1 a ry Unders peed 
Boost Pump 
Batt 0 ry Relay 
Bel 1 Si lence 
Current Sensor 
Current Sensor Transfer 
Fire Lockout 
F1re Test 
F, re Time De 1 ay 
High Oil Temperature 
Hold Relay 
Lockout Number 2 
Low 011 Pres s ure 
Master Re 1 ay 
Ninety-f,ve Percent 
Overcurrent 
Overcurrent Time Delay 
Overcurrent Time Delay Bypass 
Reverse Current Relay 
Starter Relay 
APU Contactor Control 
APU Contactor 
APU External Power Interlock 
APU Essent,al Bus 

MM STEWARD DAVIS 

Locat,on 

CRB 
SRB 
SRB 
SRB 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
POD 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
Sta 
SRB 
AUX J6 
AUX J6 
AUX J6 
AUX J6 
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Number 

P/J(J/P) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

PFT 1(2) 
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Component 

TABLE 105 
CONNECTORS 

IDENT!FICATION/LOCATION 

P Connector Plug 
J Connector Receptacle 

D1fferent1al Current Transformer 

Fuel Boost Pump 
Fuel Valve 

Generator Protect,on Panel 
Battery Charger 

Bleed Valve 

F,re Ext1ngu1sher 
Battery 
Door Actuator Motor 

Bulkhead 
Bulkhead 
w, ng F111 et (Lead1ng 
l~,ng F111 et (Lead,ng 
W,ng F111 et ( Lead,ng 
Bulkhead 

E-.dge) 
Edge) 
Edge) 

APU External Power Receptacle 

Pressure Feed Throuqh, Bulkhead 

MM STEWARD DA VIS 

Locat10n 

CP 

AUX J6 
CRB 
CRB 
CRB 
CRB 
SRB 
SRB 
SRB 
SRB 
WW 
RH Fuel Jett,son Mast 

Compartment 
Sta 1000 
Sta 1000 

Sta 960M 
POD 
POD 
POD 
Sta 960M 
Sta 960 
Sta 960N 

Sta 960R 
Sta 960R 
Sta 600K 
Sta 600K 
Sta 600K 
Sta 960 
Sta 960N 
CXB 
CXB 
Sta 960NR (F1llet 

Frq (T/Edge) 
Sta 960 
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MAINTENANCE MANUAL 

AUXILIARY POWER UNIT MAINTENANCE PRACTIÇES 

General 

A. The maintenance practices included in this section (201 through 299 
page black) are general maintenance 1nstruct1ons that do not defi­
nitely fall within a specific category. Other maintenance instruc­
tions, such as Removal/Installation, AdJustment/Test, etc., are pro­
vided in the applicable page blocks. 

Egu1pment and Materials 

A. Two two gallon containers. 

B. Lubr1cat1on 011 per Mil Spec1f1cat1on MIL-L-7808 and MIL-L-23699 in 
accordance with AiResearch Manufacturing Company of Arizona Spec1f1-
cat1on GT-7800-R Rev. 6. 

' APU Operation Procedure 

A. General 

(l) Before starting the unit, all protective covers must be removed 
and the air inlet must be clear of all loose obJects that could 
be ingested. Lubr1cat1ng 011 and fuel supply sources must be 
serviced, and the APU battery must be charged. It is necessary 
to open the main landing gear doors to perform the prestart 
check; after completing the check, the doors may be closed since 
operation of the unit does not require them to be open. 
Initial start of a new or completely overhauled unit must be 
made in accordance with procedure outlined in paragraph 3.F 

(2) The aircraft main fuel tank No. 3 must contain a minJ..Dtum of 5000 
pounds of fuel for the parked airplane and a minimum o~ 11,400 
pounds of fuel for airplane tax11ng cond1t1ons. For extended 
usage, plan an additional 275 pounds of fuel for each hour of 
operation. 

NOTE: When operating the APU unattended for an extended period 
of time, follow Airplane Maintenance Manual (AMM) 1n­
struct1ons regarding necessary fuel quantity based on 
APU fuel burn rate. 

CAUTION DO NOT OPERATE THE APU WHEN FLAMMABLE FLUID 
SUCH AS A CLEANING AGENT, IS BEING USED WITHIN THE 
VICINITY OF THE APU IN PARTICULAR, THIS REFERS TO 
THE AREA NEAR THE APU COOLING AIR INLET, APU MAIN 
AIR INLET, AND APU EXHAUST DUCT 

DO NOT, AT ANY TIME, SPRAY FLUID INTO THE APU MAIN 
AIR INLET OR APU COOLING AIR INLETS 1 

TCA: LX-N20199 49-QQ ... 2 TR-Nr. 49-02 
Page 5 of 10 
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EFFECTIVITY TCA LX-N20198 
LX-N20199 

AUXILIARY POWER UNIT - MAINTENANCE PRACTICES 

1. GENERAL 

A. The maintenance practices included in this section (201 through 299 
page bleek) are 9eneral maintenance instructions that do not defini­
tely fall within a specific cate9ory Other maintenance instructions, 
such as Removal/Installation, AdJustment/Test, etc., are provided in 
the applicable page bleeks. 

2. EQUIPMENT ~O MATERIALS 

A. Two two gallon containers. 
~~-.. ,. 
, ' :: C. Lubr1cat1on 011 per Mil Specification MIL-L-7808 and MIL-L-23699 1n 

accordance with A1Research Manufactur1ng Company of Arizona 
Specificat1on GT-7800-R Rev. 6. 

r­
\ 

3 APU OPERATION PROCEDURE 

4/82 

A. Genera 1 

(1) Before starting the unit, all protective covers must be removed 
and the air inlet must be clear of all loose obJects that could 
be ingested Lubricating 011 and fuel supply sources must be 
serviced, and the APU battery must be charged. It is necessary 
to open the main landing gear doors to perform the prestart 
check; after canpleting the check, the doors may be closed 
since operation of the unit does not require them to be open 
In1tial start of a new or canpletely overhauled unit must be 
made 1n accordance with procedure outl1ned 1n paragraph 3.F. 

(2) The aircraft main fuel tank No 3 must contain a minimum of 
5,000 pounds of fuel for the parked airplane and a m1n1mum of 
11,400 pounds of fuel for airplane tax11ng cond1t1ons. For 
extended usage, plan an add1t1onal 275 pounds of fuel for each 
hour of operation. 

CAUTION: DO NOT OPERATE THE APU WHEN FLAMMABLE 
FLUID SUCH AS A CLEANING AGENT, IS BEING 
USED WITHHI THE VICINITY OF THE APU. IN 
PARTICULAR, THIS REFERS TO THE AREA NEAR 
THE APU COOLING AIR INLET, APU MAIN AIR 
INLET, AND APU EXHAUST DUCT. 

DO NOT, AT ANY TIME, SPRAY FLUID INTO THE 
APU MAIN AIR INLET OR APU COOLING AIR 
IN LETS. 

SN REV Jul 31/99 
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(3) This sect1on covers nonnal starting of the APU, starting of a 
new or overhauled unit, nonnal shutdown, manual fire alarm 
shutdown and automatic fire alann shutdown 

B. Depreservat,on of APU Fuel and Dil System 

(1) Preparing APU 1nstallat1on for motor,ng over and 1n1t1al 
start-up 

49-00-2 
Page 202 

(a) Open right hand main landing gear door and: 

(b) Check battery is serviceable and 1s secure. 

(c) Check that main APU air intake and cool1ng air intake 
are clear and free from fore1gn obJects. 

(d) Check all electr1cal connect1ons on bulkhead 960 and 
fuel boost pump are secure. 

(e) Check that overboard drains in lower surface of right 
hand tra1l1ng edge wing root fa1r1ng are open and free 
from obstruct,on. 

(f) Check that a1rcraft fuel tank No. 3 conta,ns m1n1mum 
fuel contents. Service 1f necessary (Ref 3.A(2) above). 

(g) Check APU 011 system tank 1s full. Service as requ1red. 
(Dip stick on 011 tank cap.) 

(h) Check APU module assembly 1s secure on 1ts mount1ngs and 
that all connected system ducts and l1nes are 1n place and 
secure. 

(j) Check all electr1cal connections are 1n place and secure 
at the electr,cal contror boxes on left hand side of aft 
face of bulkhead 960 and electr,cal connector panel on 
1nboard s1de of APU module. 

(k) Remove bolts secur1ng top half of module housing and 
accessory end cover. Remove assoc1ated cooling a,r 
ducts and lift cover sect1ons away from module assembly 

(1) Disconnect 28 VDC supply connector from igniter unit. 

(m) D1sconnect fuel line from atomizer and place end of fuel 
line 1nto suitable two gallon container. 

(n) Close all APU control circuit breakers on starter control 
box. Leave generator circuit breakers open. 

1111 STEWARD DA VIS 
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C Motorrng the APU Prior to In1t1al Start-up 

3/88 

( l) Turn on ba ttery sw, tch on APU cockp1 t con trol panel 
minimum 22 volts de ava1lable 

Check 

(2) Test APU 1nd1cat1ng l1ghts on APU cockpit control panel 

(3) Carry out APU f1re ext1ngu1sher c1rcu1t test 

(4) Depress momentar,ly APU master switch to ON 

(5) Motor the APU eng1ne by depress,ng the Start switch l1te 
manentar, ly 

CAUTI 01/ HIGH ENERGY ELECTR I CAL STARTERS ARE 
EAS IL Y DAMAGED TO 0 '<.EVENT DAMAGE, 
DO NOT EXCEED STARTER DUTY CYCLE OF 
ONE MINUTE "ON", FOUR MINUTES "OFF" 

(6) Continue motonng the engine, unt1l fuel free of a,r bubbles 
,s a,scharged 1rtto container 

NOTE Clear fuel should normally aopear w1th1n 
three motor1ng cycles 

(7) Dur,ng cycl1ng, ensure that 011 1s c1rculat1ng to the 
eng,ne by remov1ng the 011 line ''rc•urn to tank'' hose at the 
tank connect,on and plac1ng the free end 1nto a su1table two 
gallon container 

(8) Reconnect 011 line "return to tank" hosewnen proper 011 c1r­
culat1on has bee~ establ1shed dur1ng the motor1ng over of the 
eng,ne 

NOTE Approx1mately two cups of 011 1s all that 
1s necessary to be released from the 
011 system to establ1sh c1rculat1on 

(9) Terminate motoring run by momentanly depressing the APU Master 
switch 11 te 

(10) Reconnect fuel line to atomizer 

(11) Reconnect 011 return to tank line hose 

(12) Replen1sh 011 system w1th new 011 to full mark on d1ost1ck 

( 13) Open a 11 APU control circuit breakers 

(14) Reconnect 28 volts de supply electr,cal connector to 1gn1ter 
unit 

Sl; REV. Dec 1/89 MM STE',,/ARD DA VIS 
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Close Hour Meter circuit breaker 

Re-1nstall bath the top half sect,on and the accessory end 
cover, ,nstall attach1ng balts and canplete module assembly 
hous1ng 

(17) Re-install module cooling air duet system to accessory end 
cover and bulkhead 960 

(18) Close all APU control and generator circuit breakers 

D Ooeration - APU - Lim,tations, STart,ng, Loading, Stopping and 
Emergency Procedure 

1,ARN ING • DURING OPERATION OF APU, PERSONNEL SHALL STAND 
CLEAR OF COMPRESSOR AIR INTAKE, HIGH TEMPERATURE 
EXHAUST AND PLANE OF ROTATION OF HIGH SPEED COM­
PRESSOR AND TURBINE. 

NOTE. 

( l ) 

49-00-2 
Page 204 

Switch off air bleed on ~PU coc~pit control panel 
once the first ma,n eng1ne start has been accom­
pl1shed and eng1ne cross starts are to be init1ated. 

lim1tat1ons - Observe the following ooerating lim1tations, see 
also Table 501, Chaoter 49-20-01, Page 509/510 

(a) Shut down the APU 1( its RPM exceeds 103% fora period of 
more than ten seconas 

(b) Shut down the APU 1mmediately 1f 1ts RPM exceeds 108% 

(c) Exhaust temperature 

Continuous operat,on - 620°c maximum 
Never exceed - 660°c maximum 

NOTE 1· The never exceed temperature may be 
exceeded dur1ng engine (APU) starting 
and accele~at,on, prov1ded the start-
1ng provided the starting time does 
not exceed 30 seconds 

NOTE 2 If the exhaust gas temperature (EGT) 
exceeds 710° dur,ng the start/acceler­
at,on cycle. shut down the APU and 
perform a "hot start" , nspect, on. 

MM STEWARD DAVIS 
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ijQTE 3 Maximum field alt,tude operat,on is 
l1m1ted to 14,000 feet 

(2) Start,ng 

NOTE l 

NOTE 2 

The follo,i1ng items should be checked prior 
to the 1n1t1al APU start of the day 1n con­
Junct,on w1th the APU 1nstallat1on - Inspec­
t,on/Check List (Ref Chapter 49-00-2, Page 
601 through 605 and Table 601) 

j 

If start,nq a new 1nstallat1on 

All items per Para "8" 49-00-2, Page 202 
and Para "C" Page 203 through ,tem 18 
Page 204. and accomplish requ,rements of 
Para E Chapter 49-00-2, Page 20 

NOTE 3, If a previously run ins tal lat ion 

Para "3" 49-00-2, Page 202 items (a) through 
( J ) . 

(a) Place the APU BATTERY switch to ON posit1on DOOR CLOSED 
light illum1nates (Green) 

(b) Press and hold the TEST INDIC LIGHTS switch-lite Check 
that all APU cockpit control panel 1nd1cator lights 1llumi­
nate (Chapter 49-60-0, F1gure 2) Release the switch-lite, 
the DOOR CLOSED light remains illum1nated 

(c) Place PANEL LTS switch to ON position Check that the EDGE 
LIT front panel 1lluminates (Leave on, if requ1red) 

(d) Press and release the TEST FIRE CIRCUIT switch-lite The 
TEST FIRE CIRCUIT and FIRE/HORN CUTOUT sw1tch-lites w1ll 
illum,nate and the APU F1re Warning Horns (Flight Deck 
and Right Hand Main Undercarriage Wheel Bay) w1ll sound 
After 20 seconds, the FIRE/HORN CUTOUT sw1tch-lite w1ll 
ext,nguish, the APU F1re Warn,ng Horns w1ll s1lence and 
the PUSH TO EXTING FIRE w1ll 1llum1nate After an add1-
tional ten seconds the PUSH TO EXTING FIRE and TEST FIRE 
CIRCUIT switch l1tes w,11 ext1ngu1sh s1gnall1ng the suc­
cessful complet,on of the test 

NOTE Pressing the FIRE/HORN CUTOUT sw1tch-l1te 
momentar,ly w1ll s,lence the APU F1re 
Warning Horns ,n the Fl,ght Deck and Right 
Hand Main Undercarr,age Wheel Bay 

/82 49-00-2 
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(e) Press and Release the MASTER switch-lite The MASTER 
swi tch-1 i te wi 11 i 11 uminate, the Exhaust Door wi 11 open, 
the DOOR OPEN light w1ll illum,nate on the APU Control 
Panel, (The APU DOOR OPEN light on the first off1cer's 
Door Anunciator panel will also illuminate when the APU 
Exhaust Door opens), the Fuel Supply Valve will open and 
the APU Fuel Boost Pump will start running 

(f) Press and Release the START switch-lite 

1) The START switch-lite will 1lluminate when the 
start relay 1s energ1zed and w1ll remain illum1-
nated when the switch is released if the start 
relay has actuated (The start relay will not 
actuate unt1l the APU Exhaust Door is fully open 

2) The START switch-l1te will ext1nguish when the 
enqine speed has reached approximately 35% RPM 
If the START switch-lite does not extinguish 
within 60 seconds, depress the MASTER switch-
1,te to de-energize the system (MASTER and 
START sw1tch-lites will extingu1sh.) 

NOTE The starter duty cycle is ONE 
~INUTE ON and FOUR MINUTES OFF 
A cool1ng period of 30 MINUTES 
is required after four duty cycles 

(g) Monitor the PERCENT RPM indicator (tachometer) and EGT 
(exhaust gas temperature) until the APU reaches governed, 
no laad, steady state speed 

1) Percent RPM 

Shutdown the APU 1f its RPM exceeds 103% fora 
period of more than ten seconds. 

NOTE The maximum allowable momentary over­
sh oot 1 s 108% 

2) Exhaust Temperature 

Continuous Operation 
Never Exceed 

- 565°c maximum 
- 6210c maximum 

MM STEWARD DA VIS 

4/82 
SN REV. Dec 1/89 

_) 

) 

) 



r 
1 

( 

( 

a;s2 

•a1,,-o 7//ïii/Îc:7 / _ _ 
✓ &~ ~ 

vso T 
MAINTENANCE MANUAL 

llOTE l The Never Exceed temperature may 
be exceeded during engine start 
and acceleration, prov1ded the 
start time does not exceed 30 
seconds 

~OTE 2 lf Exhaust Gas Temperature exceeds 
7lOOC during the start/accelerat1on 
cycle, shutdown the ~PU and carry 
out a HOT START 1nspection 

NOTE 3 The APIJ 1 s ready to l oad a fter a 
one minute warm-up oer1od 

( 3) APU Load1 ng 

(a) To oressurize the A1rcraft 0neumat1c System frorn the APU 

l) Press and release the SLEED AIR sw1tch-lite The switch­
lite w1ll 1lluminate and tne DUCT PRESSURE gauge on the 
Flight Engineer's upper panel w1ll indicate a rise in 
duc t pres s ure 

(b) To oower the Aircraft Electr,cal System from the APU, 
accomplish the following 

l) Posit1on the voltmeter essential power source selecter 
(upper center Fliqht Engineers oanel) to the ~PU position 

2) Place tne APU CONTACTOR switch in the CLOSE oosition mom­
entar1ly, the GEN ON BUS light w1ll illuminate, the switch 
toggle wil l return to center locked position, and the AMPS 
AC meter will 1ndicate electrical laad on the APU 

NOTE To el1minate the possib1l1ty of a hung 
start dur1ng main engine start1ng w1th 
the APU, reduce the APU Electr1cal Laad 
to 75 AMPS AC or LESS 

lf the 75 A~PS AC Laad L1m1t is exceeded 
wh1le running 1n air mode - (AIR SLEED ON) 
the APU generator w1ll automat1cally trip 
OFF and the GEN TRIPPED sw1tch-l1te w1ll 
1llum1nate 

S:i ""SI. Jee î /89 \ 
49-00-2 

Page 207 
'111 STE'AARD ::JA VIS 



!9-'J0-2 
~age 2C3 

•a,t'JNOJJ,,~ \.___ 

Dl.:::J D '>-r 
MAINTENANCE MANUAL 

(4) APU Stopping 

( a) ,~orma l 0 rocedure 

l) Remove the Electrical and 0 neumatic laad from the .J.PU 
and al low the fa 0 U to run at no load for at lea;c :hree 
minutes to cool dnwn the gas turbine eng1ne 

2) Depress the OVERSPEEr TEST butto~ momentar1ly Th1s 
w,11 simul-te an APU overspeed condition, caus1ng tne 
APU to shuc dow~ 

CAUTION DO NOT ACTUATE THE '1ASTER S1/ITCH­
LITE UNTIL THE APU HAS STOPPEJ 
ROTATING THIS ACTION 110ULO CLOSE 
THE APU E<HAUST DOOR AND STOP 
COOL!NG AIRFLOW THROUGH THE ENGINE 
AND APU HOUSING DURING E'IC[NE S?I~­
DO.J,~ 

3) When the APU has stopped rotatinq, press and release the 
MASTEQ switch-llte to close the APU Exhaust Door and snut 
down the APU fuel supply system 

4) After the APU MASTER sw1tch-l1te has been actuated 
(pressedr to the open position (MASTER switch-lite 
extingu1shed) APU door closed (APU EXHAUST OOOR CLOSED 
LIGHT ILLUMINATED) place the APU battery switc~ to the 
OFF pos1t1on 

(b) Emergency Procedure 

/ 

) 

) 

1) Placrng the APU BATTERV switch in the OFF pos1tion ,.,i 11 
shut aown the APU ,mrnediately ) 

NOTE Th1s e~ergency stopping procedure will 
not close the APU Exhaust Door There­
fore, when the emergency ~as oassed, 
place t~e APU BATTERY switch in the ON 
pos1t1on The still latched MASTER 
switch-1,te w1ll 1llum1nate aga1n 
Depress the MASTEQ switch l1te This 
will close the Exhaust Door and shut 
da,in t~e APU Fuel System and the 
MASTER switch lite will extinguish 
(APU Exhuast DOOR CLOSED light illuminates 

2) Place the APIJ',BATTERY switch to the OFF posit1on 

5 ?27. 
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(5) Start Procedure Observations 

(a) fieneral 

l) lf light-off does not occur after 15 seconds of 
depress MASTER switch-lite to terminate start 
is indicate~ by EGT rise 

crankina, 
L i qht-off 

2) If light-off occurs, but unit does not accelerate to 100 
percent governed speed in 30 seconds, turn off battery 
switch to terminate start. 

3) lf start is aborted, observe a minimum of two minutes 
delay before attempting another start 

4) lf a satisfactory start is not obtarned on a second 
attempt, maintenance action is recommended 

5) lf torching light off occurs, shut down per step 2) 
and render APU imoperative pending corrective action 
For corrective action, refer to paragraph 7, ~aintenance 
After Torching Light Off 

(b) New/Completely Overhauled APU 

l) Perform steps (a) through {g) of Para D(2) 

2) Allow unit to·run at governed speed for five minutes 
under no load conditions 

3) Shut down APU (Ref Para D.(4)(a)2) Nonnal Procedure 
Para D(4)(b)l) Emergency Procedure) 

4) Replace Fuel Filter element (Refer to 49-32-31, Fuel 
Pump and Control Unit - Servicing). 

5) Reolace Oil Filter element (Refer to 49-90-01 Oil Pump 
Maintenance Practices) 

6) AdJust unit (Refer to Auxiliary Power Unit - AdJustment/ 
Test) 

(6) Automatic Fire Shutdown 

( a) Genera l 

l ) lf a false fire warning or malfunction of the automatic 
shutdown circuit stops the unit, the cause must be 
located and corrected before the unit can be restarted 

SN REV. Dec 1/89 
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(b) !fan automatic fire shutdown occurs, the FIRE/HOPN CUTOUT 
switch-lite will extinguish when the fire detectors cool 
down to a temperature bel ow thei r actuatrnq point 

CAUTJON REPLACEMENT APU SYSTEM AND OR COMPONENTS 
ENSURE THAT THE FIRE DETECTOR C!RCUlT 
9REAKER FDl 0~ ST~ 960 STARTER RELAY BOX 
HAS BEEN CYCLED OPEN/CLOSED TO DE-ACTIVATE 
THE SELF-LOCKING CIRCUIT OF THE F!RE LOCK 
OUT RELAY ( FLO) BEFORE ATTEMPTING TO !NSTALL 
REPLACEMENT UNJTS AND LEAVE OPEN UNTlL ALL 
WORK HAS BEEN ACCOMPLJSHED 

(7) Maintenance After Torching Light-Off 

( a) Genera l 

l) A torching light-off is indicated by flames emitting 
from the APU exhaust duet. Primary causes for torching 
light-off are delayed ignition and excessive fuel. 
Delayed ign1tion results in fuel-air mixture being 
conducted through exhaust system When ignition 
f1nally occurs, the fuel-air mixture 1s ignited 
causing flame emission from exhaust Excessive 

) 

amount of fuel can be caused by an improperly ) 

49-00-2 
Page 210 

operating fuel atomizer, fuel pump and contrpl unit 
acceleration limited valve opening pressure set 
higher than specified, or accumulation of fuel in 
turbine assembly which has not had time to drain a 
previously unsuccessful start attempt 

(b) Check ignition system. 

1) Check 1gnition unit power supoly w1ring 

2) Check high voltage lead for serv1ceability. 

3) Test igniter plug Refer to 49-40-21, lgniter Plug -
AdJustment/Test. 

4) lf igniter plug test reveals improper ignition system 
operation, replace ignition unit 

(c) Check combustion chamber liner for excessive carbon build-up 
Refer to 49-20-11, Combustion Chamber Liner - Inspection/ 
Check 

MM STEWARD DAVIS 
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(d) Test fuel system 

4/82 
SN R..."V, Dec 1/89 

1) Test fuel pump and control unit acceleration limiter 
valve opening pressure Refer to 49-32-31, Fuel Pump 
and Control Unit - AdJustment/Test. 

2) Replace fuel atomizer, Refer to 49-32-31, Feul Atom­
izer - Removal/lnstallat,on 

MM STEWARD DA VIS 
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APU INSTALLATION - INSPECTIOtl/CHECK 

EFFECTIVITY TCA LX-N20198 
• LX-N20199 

A general 1nspection for leakage at f1tt1ngs, secur1ty of component 
part attachment, chafing of w1ring harness and obstruct1ons at 1nlet 
and exhaust areas shall be made at each 1nspect1on interval. Inspeft 
all tubes for chaf1ng, cracks, s1gns of corros1on, or other damage 

2. PERIODIC INSPECTION 

A. Accompl1sh Inspect1ons on Installed Engine (APU) 

( 1) 

(2) 

Components listed 1n Table 601 shall be checked per1odically 
at spec1f1ed intervals. The per1od1c 1nspection interval 
should not be 1ncreased unless a program cons1st1ng of an 
1ncremental 1ncrease (100 to 150 APU hour increments) on a 
sampling basis 1s undertaken by the 1nd1v1dual operator to 
substantiate that an increase in time between 1nspect1on 
1ntervals would not adversely affect the APU. 

Oil system drain/ref1ll and oil filter removal/replacement 
shall not exceed 700 APU hours maximum unless spec1f1c 
approval has been granted 1n writ1ng by A1Research. This 
limit 1s not an absolute maximum and may be increased on 
an 1ndiv1dual airline basis when Justified by A1Research 
011 sampling program and operational exper1ence. 

Components listed in Table 601 and marked by an asterisk may 
be inspected by observation through the combustion chamber 
liner assembly opening in the turbine plenum assembly 
(combustor unit removed) and up the exhaust pipe, to the 
extent that the parts are vis1ble. Inspect components to the 
inspection criteria outl1ned ,n 49-20-04, COMBUSTION AND 
EXHAUST SECTION, as applicable. If d1stress 1s observed, the 
engine shall be removed from the installation and a deta1led 
inspect1on of all hot end sect1on components(Table 501) 
accompl1shed (Refer to Paragraph B.) 

MM STE'JAllD DAVIS 
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Table 601. Periodic Inspection Requirements 

Components 

Cngine (hot) Section 

Interval 
(Al'U Hrs) 

Nature of 
Inspection 

Manufacturer reconvnends that the combustor unit cons1st1ng of a l1ner 
assembly, combustor cap, fuel atomizer assembly and 1gniter plug, be 
removed and re-1nstalled as a unit. 

Combustor Unit 

Containment Ring 

~Exhaust Pipc Asse.~bl7 

rxhaust Flange Assembly 

011 Tank Vent Tube 
Assembly and Fitting 

Turbine Plenum Casket 

Turbine l'lenum Assembly 

*Turbine Nozzle 

*Turbine !<heel 

250 

250 

800 

800 

250 

250 

250 

250 

250 

Remove and replace (Refer to 49-20-11). 

' Check containment ring attaching wash-
ers for fretting. 'Replace attaching 
nuts and washers if fretting of washers 
exceed 50 percent of the washer thick­
ness. (Refer to Heavy Maintenance Sec­
tion of A1Research Engine Overhaul 
Manual, Report No. 49-20-37 for replace­
ment of nuts and washers.) 

Check for cracks. (Refer to 49-20-04.) 

Check for cracks. (Refer to 49-20-04.) 

Check chat tube assembly and fitting are 
not obscructed. (Refer to 49-20-04.) 

Check for evidence of deterioration or 
leakage. 

Check for cracks. (Refer to 49-20-04.) 

Check for cracks, wear, deformation or 
erosion. (Refer to 49-20-04.) 

Inspect for cracks, erosion, and blade 
tip rubbing. (Refer to ',9-20-04.) 

•These components may be inspected by observation through combustor unit opening 
and up exhaust flange assembly. If distress is observed, remove engine from 
installation and perform detailed hot section inspection. (Refer to Paragraph B.) 
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Table 6Ul 

Component 

Periodic lnspect1on Rcquirements (cont) 

Interval 
(APU Hrs) 

Nature of 
Inspection 

Engine Fuel and Control Section 

Fuel Control Unit 

Fuel Filter Element 

Turbine Plenum Drain 

lgnition/Start1ng Sect1on 

Electr1cal Engine 
Starter 

Air Section 

Air Pressure Regulator 

Orificed Tee Assembly 

Control Section 

Pneumatic (Lead Control) 
Thermostat 

0il Section 

Lubrication 0il System 

Oil Fileer Element 

1/81 
SN REV. Dec 1/89 

800 Check cracking pressure. Refer to 
ADJUSTI!ENT /TEST. ) 

250 Check thac acceleration limiter 
valve orifice is not obstructed. 
(Refer to 49-)2-31) 

2500 

250 

250 

1000-
1250 

250 

1000-
1250 

250 

700 

250 

Lubricate drive shaft. (Refer to 
49-32-31.) 

Remove and replacc. (Refer to 
49-32-Jl) 

Clean and lnspect 

Remove and replace. Send removed 
starter co authoriPed overhaul 
fac1lity for brush change, clutch 
check and run-in or complete over­
haul. (Refer to 49-40-52) 

Remove and clean. (Refer to Ai­
Research Maintcnance Manual, Report 
No. 49-20-36, Secc. 49-50-07.) 

Clean. (Refer to CLEAN!NG/PAINTING.) 

Check calibrac1on. Refer to AD­
JUSTMENT /TEST.) 

Drain and refill. (Refer to 
SERVICING.) 

Remove, clean and inspect, (Refer 
to 49-90- 0l) 

49-00-2 
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2. B. Inspection of Removed Enginc (APU) 

(1) A detailed inspection of the hot section components (Table 601) 
should be accomplished during a convenience removal of the APU 
at a time approximating the midpoint of the established TB0, 
but not to exceed 2500 APU hours. The 2500 APU Hours inspection 
time requirement should not be 1ncreased unless a program con­
sisting of an incremental increase (500 to 750 APU hour incre­
ments) on a sampling basis is undertaken by the individual 
operator to substantiate chat an increase in time would not 
adversely affect the APU. 

(2) During this inspection, the removal (except turbine wheel and 
exducer) and detailed inspection of hot section components 
(Table 601) is reconunended. Refer to Heavy Maintenance Section 
of Overhaul Manual for inspection of hot section components 

(3) Hot section components not meeting inspection requirements shall 
be repaired or replaced prior to reuse. 

3. II0T START INSPELTION 

A Perform Hot Start Inspection 

49-00-2 
Page 604 

(1) Remove Combustor Unit. (Refer to 49-20-11.) 

(2) Visually inspect the followlng hot section components to the 
extent t~at the components are visible through the combustor 
unit opening in the turbine plenum assemhly. Use normally 
available equipment, i.e., light, mirror, fiber opties, etc., 
for the inspection. Inspect for evidence of distress per Ai­
Research Engine Overhaul Manual Report No. 49-20-37 as deline­
ated in the Heavy Maintenance Section. If no distress is in­
dicated, the APU may continue in service; if distress is in­
dicated, the APU should be removcd for overhaul. 

(a) Turbine Wheel blade tips for erosion/burning. 

(b) Turbine Wheel blades for erosion/rubbing. 

(c) Turbine nozzle guide vanes for erosion. 

{d) Turbine torus assembly for erosion. 

(3) Install replacement combustor unit. (Refer to 49-20-11.) 

(4) Replace fuel control unit. (Refer to 49-32-31.) 

MM STEWARD DA VIS 
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(5) Check calibration of pneumatic thermostat, (Refer to ADJUST­
MENT /IESI.) 

(6) Check turbine plenum drain for ohstructions. 

(7) Check APU battery voltage (22 volts DC minimum, 26 volts DC 
minimum with charger connected), 

4q-oo-2 
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AUXILIARY POWER UNIT INSTALLATION 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The Awc11iary Power Urut (APU) installation prov1des pneumatic and AC electnc 
poVler to the airplane systems dunng ground operations and makes the aup!ane 
independent of ground support equ1pment The mstallation 1s cerufied for ground use 
only and the APU must be shut down prior to the start of takeoff The mstallation 
cons1Sts of an APU powerplant module, miet air and exhaust ductmg, fuel supply 
system, battery charging system (see Chapter 24), a fire protection system (see 49-00-
2 7), transport system for moving the module into or out of the cargo compartment, plus 
the necessary components to connect the APU output to the auplane pneumatic and AC 
electncal d1Stnbut1on systems An indlv1dual contra! panel at the fught engineer' s 
station prov1des for the start, stop, and loadmg of the APU 

B The APU powerplant module IS located in the forward section of the aft baggage 
compartment, nght of the auplane centerline The APU powerplant module cons1Sts 
of a gas turbine and a turbme-driven AC generator, together wtth controls and 
mountings enclosed w1thm an msulated stamless steel housmg for safe and contmuous 
ground operation The gas turbine compressor bleed system 1s connected to the 
airplane pneumat1c system and supphes pneumauc power for mam engme startmg and 
a1rplane aircond1t1orung Refer to 49-00-3 7, APU Pneumatic Interface The AC 
generator supphes electncal power to energize the aircraft's e!ectncal system (Refer 
to Chapter 24-00-00 ) Engme compressor Inlet and Accessory coohng air IS drawn 
from the nght hand Main Landing Gear wel! through the bulkhead Sta 960 and ducted 
separately to the module housing The mlets are screened to prevent the ingestion of 
poss1bly damagmg matenal by the engine turbine and accessory coohng blower With 
the main landing gear door closed the wheel wel! serves as a muffler to subdue extemal 
no1Ses assoc1ated w1th the gas turbine engme and cooling mlets 

C. APU turbme exhaust gases are ducted overboard through the nght wmg-to-body 
famng. The exhaust duet assembly cons1sts of an inner and outer duet The hot 
turbine exhaust gases pass through the inner section of the duet assembly and through 
an eductor pnor to exhausting overboard. The eductor draws accessory cooling air 
from the module housing through the annular secaon between the outer and inner duet 
The cooler air from the module housing passing through the annular section serves as 
insulation to reduce the temperature of the exhaust duet surface and when DUXed w1th 
the turbine gases downstream of the eductor, and serves to reduce the total temperature 
of the exhaust gases An exhaust gas door prov1des an aerodynanucally clean closure 
over the exhaust exit and prevents the entry of foreign matenal into the APU engme 
when it is not operating 
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AUXILIARY POWER UNIT INSTALLATION 

DESÇRIPTION AND OPERATION CCO!'ITJNUEDl 

D Operation and conttol of the APU IS i:ompletely automauc tbrough the ignit1on/starting 
and engme fuel and control systems provided m the gas turbine engme mstallauon. 
W1th the APU battery switch m the ON pos1t1on and the APU master switch m the ON 
pos1tion, depressing the START sw1tch-Iite momentanly will imtlate a senes of 
automancally controlled operauons to start the APU engine qu1ckly and safely After 
runmng at govemed, no load" speed for one minute, pneumat1c or electr1cal power 
may be obtamed by actuaung the appropnate controls If electrlcal power IS bemg used 
m conJunct1on w1th pneumauc power, the amount of shaft horsepower avatlable dnvmg 
the generator wtll be govemed automaucally to mamtam a safe exhaust gas 
temperature Therefore, 1f maxunum pneumatlc power 1s required, such as for a mam 
eogme start, the electncal !oad must be reduced to prov1de a prioncy to the pneurnauc 
load (Refer to Chapter 49-00-3, Sub-chapter D Operatlon - APU Loadmg, Item (3) 
(b) and notes Page 207) After the electncal and pneuma tic loads have been removed 
for three mmutes, the APU IS shut down by depressmg the OVERSPEED TEST switch 
momentanly and opening the master relay by depressing the MASTER SWITCH-LITE 

E The APU battery charging CII'CU1t 1s self-regulatmg and connected directly to the 
aircraft synchromzmg bus The APU battery w11I be on charge, as required, at all 
tunes that power 1s ava1lable at the synchrolllZlllg bus 

F The transport system prov1des a means for moving the APU module from the cargo 
door to the mstalled pos1tion m the forward secuon of the aft cargo compartment Toe 
system cons1Sts of a track secuon attached to the compartment cellmg and a trolley 
assembly for llfting and movmg the module to and from the door. 

2 APUMODULE 

49-00-3 
Page 2 

A The APU module cons1Sts of a gas turbine engme, AC generator, engme mounted 
accessones, and necessary wtring and plumbmg enclosed m a pressure-ught housmg 

B Toe APU gas turbme engine provides mecharucal shaft power for dnvmg the generator 
and provides pneumauc bleed-air power for startmg the mam -engmes and for cabm 
a1rcondfttonmg dunng airplane ground operattons Toe AC generator mounts on an 
engme accessory pad and IS directly dnven through the accessory gear tram 

C The APU module housing consists of four sections to prov1de access to the turbine 
engme and 1ts accessones for normal !me mamtenance procedures The housing is 
insulated to muffle the APU operating no1Se, to reduce the heat load unposed on the 
airplane am:ond1t1oning system when the APU 1s operanng, and to protect the airplane 
and equ1pment if an APU fire should occur The housing provides quick-d1sconnects 
for all fluid !mes, air and exhaust ducts, electncal cables and wmng to exped1te the 
removal and installauon of the module. 

Ref. MM STEWARD-DAVIS 
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APU COMPONENT LOCATION 
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KEY TO FIGURE 1 

AUX AC POWER SHIELD (AUX J6) STN 240 

APU COCKPIT CONTROL PANEL 

APU FUEL PANEL 

APU BATTERY 

STARTER RELAY BOX 

CONTROL RELA Y BOX 

CURRENT XFMR BOX 

GENERA TOR PROTECTION PANEL 

VOLTAGE REGULATOR 

BATTERY CHARGER 

EXTERNAL DC POWER"CONNECTOR 

APU INSTALLATION 
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EFFECTIVITY 

APU 
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3. APU ENGINE 

A The APU engme IS a gas turbme bas1cally composed of a two-stage centnfugal 
compressor duectly coupled to a single-stage mward flow turbine The turbine shaft 
is coupled to the accessory dnve section to provide power for drivmg the engine 
a=ssones and the generator. 

4 APU FUEL SUPPLY AND ENGINE FUEL CONTROL SYSTEMS 

A The APU fuel supply and engine fuel control system delivers clean, metered fuel 
under pressure to the turbine engine combustion chamber as required to accelerate the 
engme dunng startmg and to mamtam a constant engme speed under all load 

-cond1tions. 

B The APU fuel supply system filters and pressunzes fuel from the airplane mam tank 
No 3 and dehvers 1t to the engme fuel control system The fuel supply system 
conslstS of a fuel tap at the wmg rear spar, a manual shutoff valve, a soleno1d actuated 
fuel supply shutoff valve, a thermal rehef valve, a fuel filter and fuel boost pump, plus 
appropnate plumbmg The soleno1d actuated fuel supply shutoff valve and the fuel 
boost pump are both energized when the APU master relay 1s closed 

C The engme fuel control system cons1sts of a fuel control urut mounted on the front of 
the turbine engine accessory section, a fuel soleno1d valve, a fuel atomu:er, a control 
thermostat and a turbine plenum dram The system 1s fully automatic m operation and 
does not require external controls 

5 APU IGNITION AND ST ARTING 

A. The APU igruuon and starung systems prov1des a means of cranking the engme and 
a predetermmed RPM and 1grutmg the fuel-all" ffi!Xture m the combustion chamber 
Automatic controls de-energize the starter motor and 1grut1on circuits when the engme 
is rotatmg at approxunately 35 % and 95 % speed respecuvely 

6 APU AIR 

A. The APU atr system cons1sts of pneumatic and electromecharucal components, whlch 
function automatically, to regulate the maxunum amount of bleed a!I' that may be 
drawn from the APU for use m the airplane pneumanc systems Accessory coolmg 
is accomphshed by drawmg amb1ent air mto the housmg, circulatmg 1t around the 
accessones and exhaustmg 1t overboard 

B The engine bleed-air control system 1s fully automatic in operatlon. The system 
cons1sts of a pneumatic thermostat, a three-way soleno1d valve and a pneumauc shutoff 
(load conttol) valve Bleed air IS not ava1lable untll the engine reaches govemed 
speed When engine speed reaches approxunately 95 % RPM, the three-way soleno1d 
valve IS actuated to d!I'ect the thermostat output to the lead control valve to modulate 
the valve pos1t1on and maintain safe exhaust gas temperature. 
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6 APU AIR (CONTINUED} 

C Bleed air from the APU IS carned forward m the bleed-air duet to the airplane across­
over ductmg A flapper 'type check valve IS mstalled downstream from the load 
control valve pnor to the mamfold The check valve prevents reverse flow through 
the compressor secuon of the APU when mam engme turbo-compressors are 
operat!Ilg 

7 APU ENGINE CONTROL 

A The APU engme control system prov1des for the selecuon, control and morutonng of 
the operauons and load!Ilg of the APU eng111e 

B Instrumentauon and annunc1ator hghts on the control panel prov1des for morutonng 
the operauon and !oadmg configurauon of the APU engme 

C The APU control system rece1ves 28 VDC power from the APU DC bus through 1ts 
master relay when the MASTER switch-lite 1s acuvated and the APU BATIERY 
switch 1s m the ON posmon 

8 APU INDICATING 

A The APU md1catmg system cons1sts of an hourmeter, mounted on the APU, for 
recordmg the number of hours the APU has been operated, and exhaust gas 
temperature and RPM md1cators on the APU control panel 

9 APU EXHAUST 

A The APU exhaust 1s an asp1rated (to mduce coolmg al! flow for the APU 
components), sound reducmg, system of ductmg that directs the APU exhaust gases 
overboard through a door m the nght wmg-to-body fa1nng aft of the wmg flap fence 

10 APU OIL 

A The APU 011 system 1s a self-contamed,, posmve pressure, dry-sump system that 
prov1des pressunzed-and splash lubncauon for all gears and bearmgs w1thm the urut 
The oi.l supply tank IS located at the mboard aft end of the APU module mounted 
outs1de of the housmg for easy access 

11 OPERATION 

49-00-3 
Page 8 

A. Operauon of the APU consISts of preparmg to start, startmg, loadmg and shutdown 
Each step 1s manually IIllUated through selector switches on the APU control panel 
However, the eng1ne control circuits morutor the condmons required for safe operauon 
of the APU engine before power IS apphed to actuate start and loading control 
components 
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11 OPERA TION <CONTINUED) 

B Prepanng to Start APU· 

(1) Placing the APU BATIERY switch to the ON posmon acruates the APU 
battery relay and connects the battery bus, through a 15 ampere cll'CU1t 
breaker, to two de busses. 

(2) Actuatmg the MASTER sw1tch-hte to the ON pos1tion applies power to the 
control circuit of the master relay, the APU generator control re lay, and to 
the MASTER sw1tch-lite. 

NOTE The MASTER sw1tch-hte mdicates that the contacts of the 
master sw1tch and the NC contacts of the firelockout relay 
are closed and that power from the APU de busses is 
available to the relay The light does not mdicate the 
pos1t1on of the master relay 

(a) The master relay will acruate when control power is applied 1f an 
electncal ground IS available to 1ts c01l through contacts of the squat 
relay (The electncal ground 1s only avatlable when the all'plane 1s 
on the ground ) When the master relay actuates, control power 
from the APU de bus 1s applied to open the APU exhaust gas door, 
to actuate the fuel boost relay and to energ!Ze the engme and 
generator control circmts 

1) When the fuel boost relay actuates, control power is applied 
to open the fuel supply shutoff valve and to run the fuel 
supply boost pump 

(3) In summary, with the all'plane on the ground, the APU BATIERY switch m 
the ON posmon and MASTER swltch-lite on, the APU exhaust gas door w11l 
open, pressur1Zed fuel will be available to the engme fuel and control system, 
the engme and generator control circuits will be energ1Zed and the APU will 
be ready to start 

C APU Startmg 

(1) Momentanly pressmg the START switch w11l apply power from the master 
relay to the starter relay and start light c1rcu1ts. 

(a) The START hght will illummate 1f power 1s available to the starter 
relay through the contacts of the start swttch the oil pressure 
sequence switch, and the 35 % switch 
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(b) The starter relay (SR) wtll actuate If an electncal ground 1s avallable 
to 1ts coil through the exhaust door switch No. 1 When the SR 
actuates, power from the APU battery bus IS apphed to the starter 
motor and power from the master relay IS applied to a self-loclang 
circuit to retam power on SR and on the START light after the start 
switch is released. At the same tmle power 1s applied to temunal 
6 of the battery charger control Th1S prevents the APU battery 
charger from carrymg the heavy electncal load required durmg the 
start cycle 

(2) When the sequencmg otl pressure switch closes, power is apphed to the fuel 
soleno1d valve and to the 1gruuon urne Tuis prov1des fuel and 1gruuon to 
1mUate combusuon When combusuon starts, the gases generated assist the 
starter motor m acceleratmg the engme 

(3) When the 35 % switch actuates, power 1s mterrupted to the starter relay and 
start light circuit 

(a) The START swllch-hte w11l go out 

(b) The starter motor w11l stop 

(c) The APU battery charger wtll be re-acuvated 

(4) When the 95% switch actuates, power 1s removed from the 1gmt10n umt and 
apphed to the three-way soleno1d valve, the speed relay, the aux1hary 
underspeed relay, and to the hourmeter 

(a) When the three-way soleno1d valve acruates, the pneumaac 
thermostat control output 1s transferred from the accelerauon lmuter 
valve to the load control valve to control the pneumauc !oadmg of 
the engme when bleed air IS selected 

(b) When the speed relay actuates, its contacts close m the low otl 
pressure fault and bleed air valve (close) control circuits to allow a 
pneumat1c load and low otl pressure protectlon to be apphed to the 
engme 

(c) When the aux1hary underspeed relay actuates the generator control 
panel underspeed lockout circu1try IS de-acuvated. 

(d) The hourmeter is energized to tune and totahze the hours that the 
engme operates 

D APU Loadmg 

49-00-3 
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NOTE: After a warm-up penod of one mmute at governed speed the APU 
engme 1s ready for loadmg electncally and/or pneumaucally 
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D APU Loadmg (Contmued) 

APU loadmg is accomplished through the controls provided on the APU control panel. 
After the APU has warmed up, electrical and/or pneumauc power can be obtamed 
through the positioning of controls as outlined below 

(1) Electncal Power only 

(a) Th.ts configurauon proV!des shaft horsepower exceeding normal 
generator requ1rement and no pneumauc power The turbine engme 
1s not loaded to rated capac1ty (Generator protecuve dev1ces would 
functlon before the engme IS overloaded ) 

(b) Control Selecuon and lnd1cat1on 

1) GEN TRIPPED - Push to rest. 

2) Essenual power selector - Pos1t1on selector to APU (on fhght 
engmeer's upper center panel) 

3) APU CONTACTOR SW - Momencanly select the CLOSE 
pos1uon. Green GEN ON BUS annunc1a1or light 11lummates 

4) BLEED AIR - Off, light out Press switch-llte to close 
bleed a1r valve, 1f blue, light 1s 11lummated 

(2) Electrical and Pneumauc Power 

(a) Tlus configurat1on prov1des electr1cal power lumted to 75 amps per 
phase and pneumat1c power to laad turbme engme to rated capac1ty 

NOTE Adequate pneumatic power for starung an 
airplane engme is assured when the APU IS m the 
pneumanc and electncal laad condition How-
ever, electncal loading must be carefully 
morutored on the generator of the APU because 
its ennre electnc laad w1ll be dropped 1f the 75 
ampere llDllt 1s reached m any phase of the 
electr1cal power generated 

(b) Control Select1on and Ind1cat1on 

As m (1-b) above except the followmg 

BLEED AIR - ON - Depress sw1tch-llte momentanly to open bleed 
air valve. Blue cover plate will illum1nate 

(4) Pneumauc Power only 

(a) Tuis configurat1on provides pneumatic power only and not electr1cal ' 
power The turbine engme IS not loaded to rated capac1ty 
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(4) Pneumatic Power only (Contmued) , 

(b) Control Selection and Indication 

1) GEN TRIPPED - Reset 

NOTE: The generator field control relay should be 
closed, generator tnpped hght out, dunng 
all APU operations 

2) APU CONTACTOR SW - Momentanly select the TRIP 
posmon, green GEN ON BUS annunciator w!ll extmgu1sh 

3) BLEED AIR - On, blüe !Ight !llummated 

E APU Shutdown 

NOTE Electncal and pnewnauc Ioads should be removed from the APU 
three mmutes pnor to engme shutdown 

(1) Momentanly pressmg the OVERSPEED test switch w1ll apply power from 
the master relay to the pneumatic soleno1d valve and cause the 110% switch 
of the centnfugal switch assembly to actuate • Actuauon of the 110 % switch 
removes power from the fuel solen01d valve, causmg the valve to close, and 
from the hold relay, removmg all operaung power from the engme 

(a) When the fuel soleno1d valve closes, the engme shuts down due to 
fuel starvauon 

(b) When the hold relay relaxes, the power circuits to the fuel soleno1d 
valve, 1gruUon urut and starter relay are mterrupted unuI the engme 
rotauonal speed faIIs below 7% RPM. T1llS prevents the fuel 
soleno1d valve from openmg and the 1gruuon urut from bemg 
energized when the 110% and 95% switches relax as the engme 
splllS down and 1t prevents the starter relay from energlZ!Og the 
starter when the 35 % switch relaxes if a re-start were attempted 
before full sp mdown of the engine 

CAUTION· OPENING THE MASTER SWITCH 
PRIOR TO COMPLETE SPINDOWN 
OF THE ENGINE CAUSES 
EXCESSIVE HEAD BUILD-UP IN 
THE APU MODULE AND EXHAUST 
SYSTEM DUE TO THE 
RESTRICTION OF AIRFLOW 
THROUGH THE ENGINE AND 
EXHAUST DUCTS WHEN THE APU 
EXHAUST DOOR CLOSES 
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(2) When engine spmdown IS completed, actuatmg the MASTER switchllte to the 
open pos1tion (MASTER switch-lite out) wtll remove power from the control 
cotl of the master relay When the master relay opens, the followmg events 
occurs· 

(a) Control power 1s applied to the APU exhaust door actuator to close 
the exhaust gas door 

(b) Power IS removed from the engine control circuits. 

(c) Power IS removed from the fuel boost relay to de-activate the APU 
fuel supply system 

(d) Power 1s removed from the generator control relay to d1sconnect 
power from the generator control urut. 

(3) Placmg the APU BATIERY switch to the OFF pos1t1on completes the 
shutdown of the APU engme 
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APUBATI'ERY 

A The 24 volt, 36 ampere-hour lead acid storage battery is located m the mam landmg 
gear wheelwell cav1ty The battery support IS mounted on the forward s1de of the aft 
cargo compartment (Sta 960) to the nght of the keel The battery IS connected to 1ts 
fire protectlon Cll'CUits through a circuit breaker, and to its control circuits by the 
common APU battery switch and md1v1dual relay The battery 1s charged by 1ts single 
phase charger winch IS energized by the essential bus through a relay controlled by the 
APU battery switch 

B The service required to mamtam the APU battery 1s dependent on the rate and length 
of charge, amb1ent temperature and relauve hum1d1ty Chenucally approved water 
should be added to the battery cells whenever necessary A penod1c check for 
electrolyte level should be made after each fhght, dependmg on battery use and rate 
of charge 

C Both hydrogen and oxygen are generated durmg the chargmg cycle of the lead acid 
storage battery Air contammg 4 to 8 percent hydrogen w11l burn 1f 1gruted Air 
nuxtures contammg more than 8 percent hydrogen wtll explode 

CAUTION KEEP ALL OPEN FLAMES, SPARKS FROM 
ELECTRIC DEVICES, AND ANYONE WHO MAY BE 
SMOKING, AWAY FROM BATTERY, 
PARTICULARLY DURING AND FOLLOWING A 
CHARGING CYCLE 

NOTE Allow a charged battery to stand d1sconnected m a wel! vent1lated 
area unttl gas bubblmg stops, before usmg a torch or flame near the 
battery 

2 UNIT SERVICING - STORAGE BATTERY - 24 VOLT 36 AMPERE-HOUR 

A Add1tion of Water - See Para 3, Ch 24-49-31, Page 10 2- Inspecuon/Check of APU 
Storage Battenes 

B APU Battery Chargmg - See Para 2B, Ch 24-49-31, Page 102 - APU Battery 
Chargmg 

C Clearung and Pamtmg-- See Para C (1) through (6), Ch 24-49-31, Page 102 

D Battery Venttlatlon Hoses - See Para D (1) through (4), Ch 24-49-31, Page 103 
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APU CONTROL COMPONENTS 

TROUBLESHOOTING 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 GENERAL 

A The APU control component troubleshootmg section cons1sts of troubleshootmg 
procedures and WU"C trace d1agrams, plus 1dentlficauon and locauon tables for c1rc111t 
breakers, relays, and connectors 

B Troubleshooung proce~ures are outlmed m Table 101 

(1) Malfuncuons are hsted m Table 101 as they would appear m nonna! APU 
precheck, start-up, loadmg and shutdown sequence. The latter procedures 
do not mclude checkout of components whose malfunct1on would have been 
1denufied and corrected m earher procedures 

(2) The troubleshootmg procedures assume that the contacts of a relay act m 
uruson, all tripped or all actuated Thus, estabhshmg that one set of relay 
contacts are correctly pos1uoneEI 1s suffic1ent ev1dence to accept 1t as 
funcuoning properly 

(3) Checkpoints, diodes, c1ICU1t breakers, ere , are 1dent1fied for the APU 
c1ICU1ts m the troubleshootmg procedures and the w1re trace d1agrams 

C The Wire Trace D1agrams, F1gures 101 through 118, are presented to s1rnphfy the 
tracmg of w1re runs from the power source through the component to ground The 
d1agrams are not intended for use as funcuonal schemaucs 

D Tables 102 through 105 at the end of the troubleshootmg secuon, 1denufy and locate 
the components as abbreviated m the troubleshootmg procedures and w1re trace 
d1agrams 
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• 
APU CONTROL COMPONENTS 

TROUBLE SHOOTING 

TABLE 101 

1 FIRE TEST 

A Test does not actuate when TEST FIRE CffiCUIT sw1tch-hte 1s pressed (Test Fire 
Crrcmt and Fire/BellCutout bghts do not come on, frre bells do not nng ) WTD, 
F1gure 102 

49-00-3 
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(1) Check for 24 VDC at c1rcu1t breakers F1re Det 1 and Frre Det 2, Starter 
Relay Box. 

(a) Not OK 

1) Check battery condmon and replace/recharge 1f requrred 

2) Correct wmng, battery to FDl and FD2, F1gure 101 

(b) OK - Step (2f 

(2) Check for 24 VDC at FLO-A2 and Ff-8, Contra! Relay Box, F1gure 102 

(a) Not OK -- Correct wmng,- FD 1 to FLO-A2, FD2 to Ff-8 

(b) OK - Step (3) 

(3) W1th Frre Test Switch depressed, check for 24 VDC at Ff-2 and 6, Contra! 
Re!ay Box, F1gure 102 

(a) Not OK 

1) Check for contmu1ty through Frre Test Switch when 
depressed (temunals 17 to 7 and 16 to 6), F1gure 102 

2) lf not OK, replace switch 

3) If OK, correct wmng, FLO-A2 to Frre Test switch and Frre 
Test Switch to Ff-2 and 6 

(b) OK - Step (4) 

(4) W1th Frre Test switch depressed, check for 24 VDC at Ff-1 and FfD-2, 
Contra! Relay Box, Figure 102. 
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(a) Not OK 

1) Check for open diodes CRS and CRll. 

2) If not OK, replace. 

3) If OK, correct w1nng FT-6 to FT-1 and FTD-2. 

(b) OK -- Step (5) 

(5) W1th Frre Test switch depressed, check for 24 VDC at FT-3 

(a) If not OK - -

1) Check for ground at FT-7 

2) If not OK, correct wmng, FT-7 to ground 

3) If OK, replace F1re Test Relay 

(b) OK - Step (6) 

(6) W1th F1re Test switch depressed, check for 24 VDC at BS-A3, Control Relay 
Box, F1gure 103 (Note Be sure (4) (a) 3 1s OK ) 

(a) Not OK - Replace Bell S1lence relay 

(b) OK -- Step (7) 

(7) W1th F1re Test switch depressed, check for 24 VDC at plus terminal of F1re 
Warrung hom, cockpit, F1gure 103. 

(a) Not OK - Correct winng BS-A3 to F1re Warrung hom 

(b) OK --

1) Check for ground at minus termmal of hom 

2) If not OK, correct wmng to ground, F1gure 103. 

3) If OK and hom does not sound, replace hom 

(8) Repeat (7) for Fire Warrung hom in wheel well, F1gure 103 

(9) W1th Fire Test switch depressed, check for 24 VDC at Cathode (-) termmal 
of CR7, Control Relay Box, F1gure 103 (Note. Be sure (4) (a) 3 1s OK) 
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(a) Not OK - Replace CR7 

(b) OK - Step (10). 

(10) W1th Fire Test switch depressed, check for 24 VDC at cathode 
(-) termmal of CR30, Contra! Panel 

(a) Not OK - Correct wmng (CR7 to CR30) 

(b) OK - Check Fire/Bell Cutout indicator hght cirCmt per 
F1gure 107. • 

B F1re Wanung system (Frre/Bell Cutout md1cator hght and Frre Wannng 
homs) turns on when Fire Test switch 1s depressed, but does not remam on 
w hen released 

(1) Check that CirCUlt breaker, FD2, Starter Relay Box, F1gure 102, 1s 
closed 

(a) Not OK - Close FD2 

(b) OK -- Step (2) 

(2) Check for 24 VDC at FT-8, Contra! Relay Box, F1gure 102 

(a) Not OK - Correct wmng, FD2 to FT-8 

(b) OK -- Replace Fire Test relay 

C Frre Extmg hght does not come on 20 ± 1 seconds after F1re Test switch 1s 
depressed and released (füe warrung system acuvates normally) 

(1) W1th Fire Test cirCU1t acuvated, F1gure 102, check for 24 VDC at 
FTD-11, Contra! Relay Box 

(a) Not OK-

1) Check per A(4) and (5) 

2) Correct wrrmg FT-3 to FTD-11 

(b) OK - Step (2) 

(2) Depress and release Fire Test switch After 20 ± 1 seconds, check 
for 24 VDC at FTD-9, Contra! Relay Box, F1gure 102. 

(a) Not OK-

1) Check for ground at FTD-10 
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2) Not OK - Correct wmng. 

3) OK - Check resistor across FI'D-5 and 7 (301 K ohms). 

4) Not OK - Replace resistor 

5) OK - Replace Fire Time Delay relay. 

(b) OK - Step (3) 

(3) Depress and release Fire Test switch After 20± 1 seconds, check 
for 24 VDC at cathode termmals of CR21 and CR22, Control Panel, 
F1gure 102 

(a) Not OK - Correct wmng FI'D-9 to CR21/22 

(b) OK - Check Push to Extmg Fire indicator hght per F1gure 107 

D Extmg F1re light remams on beyond 30± seconds after the Fire Test switch 
was depressed and released (10±1 seconds after the Fire/Bell Cutout hght 
and the warnmg homs tumed off) 

(1) Check that Fire Test switch ternnnals, Control Panel, F1gure 102, 
open when switch 1s released 

(a) Not OK -- Replace F1re Test switch 

(b) OK - Replace Fire Test relay 

E Bell Cutout switch does not stlence Fire Warnmg homs durmg F1re Test 
cycle 

(1) W1th Fire Test Circuit actuated and Bell Cutout switch depressed, 
check for 24 VDC at BS-Al and Xl, Control Relay Box, F1gure 
103 (Note. Be sure A(l0) IS OK) 

(1) W1th F1re Test C1rCU1t actuated and Bell Cutout switch 
depressed, check for 24 VDC at BS-Al and Xl, Control 
Relay Box, Figure 103 (Note· Be sure A(l0) is OK) 

(a) Not OK --

1) Check contmuity through Bel! Cutout 
switch termmals 16 and 6 w1th Bel! Cutout 
switch depressed. 

2) Not OK - Replace Bel! Cutout switch 

3) OK - Correct winng Bel! Cutout switch -6 to BS Al and Xl 
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(b) OK-

1) Check for ground at BS-X2 

2) Not OK - Correct ~=g, F1gure 102. 
OK ,-•Replace Bell·Silence relay 

2 PANEL ILLUMINA TION 

A W1th Battery and Panel I!lwn switches closed, APU Control Panel edge hghts do not 
turn on 

49-00-3 
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(1) Check for 24 VDC at circuit breakers, APU Bus Feed, and Batt SW, Starter 
Relay Box, F1gure 105 

(a) Not OK -- Follow procedure 1 A 

(b) OK --

(2) Check for 24 VDC at circuit breaker, lndl.o Ltghts, Starter Relay Box, F1gure 
105 

(a) Not OK-

1) Check for 24 VDC at TB-17, Control Relay Box, Ftgure 
105 

a) Not OK -- Correct wmng, Batt SW circuit 
breaker to TB-17 

b) OK--

2) Check for 24 VDC at TB-16,"'Control Relay Box, Ftgure 
105 

a) Not OK -- Correct wmng, TB-17 to TB-16 
and/or replace Battery switch 

b) OK-

3) Check for 24 VDC at B-Xl, Starter Relay Box, Ftgure 
105 

a) Not OK - Correct.wmng, TB-16 to B-Xl 

b) OK-

4) Check for 24 VDC at B-B2 
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a) Not OK - Correct wmng, APU Bus Feed CU'Clltt breaker to BR-B2. 

b) OK-

5) Check for 24 VDC at BR-Bl 

a) Not OK - Check for ground at BR-X2. 

1 Not OK - Correct w1I1I1g BR-X2 to 
ground 

2 OK - Replace Battery. Relay 

b) OK - Correct WIIIIlg, BR-Bl to lnd1c. L1ghts 
c1rcu1t breaker 

(b) OK-

(3} Check for 24 VDC at TB-12, Control Relay Box, F1gure 106 

(a) Not OK - Correct wmng, lnd1c Light c1rcu1t bi:_eaker to TB-12 

(b) OK-

(4) Check for 24 VDC at anode (plus) tenrunal of CR36, Control Panel, F1gure 
106 

(a) Not OK - Correct w1I1I1g, TB-12 to CR36 

(5) Check for 24 VDC at cathode (rrunus) terrmnal of CR36 

(a) Not OK -- replace CR36 

(b) OK-

(6) Check for 24 VDC at Panel lllum switch -2 

(a) Not OK - correct wmng, CR36 to Panel Ilium switch 

(b) OK -

(7) Check for 24 VDC at Panel lllum switch -1 (switch closed) 

(a) Not OK -- replace switch 

(b) OK-
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(8) Check for 24 VDC at edge hght Cll'CUlt board connector, Control Panel, 
F1gure 106. 

(a) Not OK - correct WII'ID.g, Panel Ilium switch to connector. 

(b) OK - replace edge hght circuit board. 

3 APU INDICATOR LIGHT TEST 

A Indicator hghts do not turn on when Test Ind1c L1ghts switch 1s depressed 

(1) W1th Battery switch closed, check for 24 VDC at Panel Illum switch, 
termmal 2, Control Panel, F1gure 106 

(a) Not OK - follow procedure 2 A (1) through (6) 

(b) OK -- Trace circuttry for fault per Wrre Trace Diagram, F1gure 
107 Replace hght bulbs, sw1tch-hte uruts, and diodes as necessary 

4 APU MASTER SWITCH 

A Master Light does not turn on when Master switch 1s depressed. (Battery switch 
closed and Indicator Light Test, F1gure 107, OK ) 

49-00-3 
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(1) Check for 24 VDC at crrcu1t breaker, Control Feed 1, Starter Relay Box, 
F1gure 105 

(a) Not OK -- Follow procedure 2 A (1) through (2) (a) substltutmg 
crrcu1t breaker Control Feed l for CJICUlt breaker Indicator L1ghts, 
and BR-A2/Al for BR-B2/Bl 

(b) OK --

(2) Check for 24 VDC at TB-8, Control Relay Box, F1gure 109 

(a) Not OK -- Correct WII'ID.g CFl to TB-8 

(b) OK -

(3) Check for 24 VDC at FLO-82, Control Relay Box, F1gure 109 

(a) Not OK - Correct wlI'ID.g, TB-8 to FLO-B2 (replace Master sw1tch­
hte umt, 1f requrred) 
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(4) Check for 24 VDC at FLO-B3 

(a) Not OK--

1) Check for24 VDC at FLO-Xl, Cootrol Relay Box, Figure 
104 

a) Not OK - replace Fire Lockout Relay 

b) OK - Opeo and close circuit breaker F!Ie Det 1, 
Starter Relay Box, F1gure 101 

~ The FIIC Lockout relay should only be 
energized (24 VDC at Xl and nonnally 
closed B2/B3 open) 1f one or more of 
the f!IC detectors (APU Module, F1gures 
102 and 103) have closed. For trouble 
shootmg, See F1gures 102, 103, and 
104 

(b) OK--

(5) Check for 24 VDC at cathode (minus) termmal ot CR 28, Control Panel, F1gure 109 

(a) Not OK -- Correct wmng, FLO-B3 to CR28 Replace diode CR4, 
Control Re!ay Box, F1gure 109, 1f necessary 

B Exhaust door does not open (battery and Master switches closed, Master hght on) 

(1) Check for 24 VDC at circuit breaker Door Motor, Starter Relay Box, F1gure 
105 (Door Motor circuit breaker closed). 

(a) Not OK - Follow procedure 2.A. (1) through (2) (a) 

(b) OK --

(2) Check for 24 VDC at MR-B2, Control Relay Box, F1gure ll0 

(a) Not OK - Correct wmng, Door Motor circuit breaker to MR-B2 

(b) OK-

(3) Check for 24 VDC at MR-Bl. 

(a) Not OK-
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1) Check for 24 VDC at MR-Xl, Control Relay Box, F1gure 
109. 

a) Not OK- Correct wui.ng, FLO-B3 to MR-Xl 

b) OK-

2) Check for ground at MR-X2 

a) Not OK-

1 Wlilllg from lllSl.llated temunal to R54-
D2, Anu-Skid relay IS faulty 

2 Winng from R54-D3 to ground IS faulty. 

3 R54 IS faulty 

NOTE The specrlïc safety (Squat") relay 
requrred may vary w1th a1ICraft Refer 
to manufacturer' s diagram 

b) OK- Replace Master Relay, Control Relay Box, 
F1gure 109 

(b) OK - Refer to F1gure 110 

1) W1I1ng, MR-Bl to P23, Door Actuator connector, 
IS faulty. 

2) Wll'lllg, P23 to ground, 1s faulty 

3) Door Actuator intemal sequence switches are 
incorrectly adJusted and/or faulty 

4) Door Actuator is faulty 

C Boost Pump does not operate (Battery and Master switches closed, Master Light on) 

(1) Check for 24 VDC at circult breaker Boost Pump, Starter Relay Box, F1gure 
105 (Boost Pump c1ICU1t break er closed) 

(a) Not OK - Follow procedure 4 A. (1) (a) 

(b) OK-

(2) Check for 24 VDC at BP-Al, Starter Relay Box, F1gure 111 
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(a) Not OK - Correct winng, Boost Pump crrct11t breaker to BP-Al. 

(b) OK-

(3) Check for 24 VDC at BP-A2. 

(a) Not OK-

1) Check for 24 VDC at crrcu1t breaker Control Feed 2, 
Starter Relay Box, Figure 105 

a) Not OK - Follow procedure 2 A (1) through (2) 
(a) 

b) OK-

2) Check for 24 VDC at MR-A2, Contra! Relay Box, Figure 
111 

a) Not OK - Correct wmng, Contra! Feed 2 c1rcu1t 
breaker to MR-A2 

b) OK --

3) Check for 24 VDC at MR-Al 

a) Not OK - Follow procedure 4 B (3) (a) 

b) OK-

4) Check for 24 VDC at TB-33 

a) Not OK - Correct wir1I1g, MR-Al to TB-33 

b) OK--

5) Check for 24 VDC at BP-Xl, Starter Relay Box, F1gure 
111 

a) Not OK - Correct wmng, TB-33 to BP-Xl 

b) OK-

6) Check for ground at BP-X2. 

a) Not OK - Correct w=g, BP-X2 to ground 

b) OK - Replace Boost Pump relay. 
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(4) Check for 24 VDC at TB-35, Control Relay Box, F1gure 111 

(a) Not OK - Correct Wlilllg, BP-A2 to TB-35. 

(b) OK-

(5) Check for 24 VDC at Pl2, Boost Pump Connector, wheel well, Figure 111. 

(a) Not OK - correct wiring, TB-35 to Pl2 

(b) OK-

(1) Check for ground at Boost Pump housmg (Boost Pump 
housmg must be bonded to auframe and wired to TB-21, 
Contra! Relay Box, F1gure 111). 

a) Not OK - Correct ground of Boost Pump 
housmg 

b) OK - Replace Boost Pump 

D Fuel Valve does not open (Battery and Master switches closed, Master Light on, Boost 
Pump runrung. 

NOTE To avo1d runnl.Ilg boost pump w1th fuel system dry, d1sconnect P12, 
boost pump connector, from boost pump 

(1) Check for 24 VDC at P13-A Fuel Valve connector, wheel well, F1gure 111 

(a) Not OK - Correct Wlrlllg, TB-35 to Pl3-A 

(b) OK-

(2) Check for ground at P13-B. 

(a) Not OK - Correct Wlrlllg, P13-B to TB-21 

(b) OK - Replace Fuel Valve 

5 DOOR POSITION INDICATOR LIGHTS 

A Door Closed light does not turn on (Battery switch closed, Master switch open, 
Exhaust Door closed, and I.Ild1cator Light Test, Figure 107, OK) 
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(1) Check for ground at TB-3, Control Relay Box, F1gure 108 

{a) Not OK-

1) Correct winng, TB-3 through Exhaust Door Switch 2 
normally open contacts to ground. 

2) Correct adJUSlment of Exhaust Door Switch 2. 

NOTE Exhaust Door Switch 2 oormally open 
contacts are closed when the exhaust 
door IS fully closed 

3) Replace Exhaust Door Switch 2 

(b) OK -- Correct wmng, Door Closed hght, Termmal 23 to TB-3 

B APU Exhaust Door Annunc1ator hght, m NC Door Annunc1ator Warning Lights 
panel, does not turn on when APU Exhaust Door begms to open (AfC Door 
Annunc1ator Wammg hghts powered by A/C DC power system) 

(1) Check APU Exhaust Door annunc1ator warnmg hght w1th Door Annunc1ator 
W ammg L1ghts test switch 

{a) Not OK --

1) Replace bulb(s) 

2) Correct wmng, F1gure 108 (refer to NC manufacturer's 
Wlrlllg d1agrams) 

{b) OK-

(2) Check for ground at TB-4, Control Relay Box, F1gure 108 (APU Exhaust 
Door "less than" fully closed) 

(a) Not OK --

1) Correct Wlrlllg, TB-4 through Exhaust Door Switch 2 
normally closed contacts to ground. 

2) Correct adjustment of Exhaust Door Switch 2 

SN REV Jul 31/99 

NOTE. Exhaust Door Switch 2 norrnally closed 
contacts close wben the APU Exhaust 
Door moves from the fully closed 
pos1uon 
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3) Replace Exhaust Door Switch 2. 

(b) OK - Correct wiring D349-N, Door Annunc1ator Wammg L1ghts 
connector, to TB-4 

C Door Open hght does not turn on (Battery and Master switches closed, Master light 
on, APU Exhaust Door fully open, and Indicator Light test, F1gure 107, OK) 

(1) Check for ground at TB-5, Control Relay Box, F1gure 108 

(a) Not OK-

1) Correct Wlflilg, TB-5 tbrough Exhaust Door Switch 1 
normally open contacts to ground 

2) Correct adJustment of Exhaust Door Switch 1 

NOTE Exhaust Door Switch 1 normally open 
contacts close when APU Exhaust Door 
reaches fully ope_n pos1tion 

3) Replace Exhaust Door Switch 1 

(b) OK-

(2) Check for ground at TB-2, Control Relay Box, F1gure 108 

(a) Not OK --

1) Check contmmty of CR17, Control Relay Box, Figure 
108 

a) Not OK - Replace CRl 7 

b) OK -- Correct wirmg, TB-2 to TB-5 

(b) OK - Correct wmng, Door Open light, termmal 3 to TB-2 

6 APU START cmcmT 
a Start hght does not come on when Start swJtch is depressed (Battery and Master 

switches closed, Bleed Air switch open (Bleed Air Light off) APU Exhaust Door fully 
open, fuei system (Boost Pump and fuel valve) operaung, and md1cator light test, 
Figure 107, OK). 

49-00-3 
~age 114 

NOTE Before trouble shooung the start ctrCUtt, it is advisable to d1sconnect 
PIJ 19 at the APU Module, F1gure 113 and Pl2 at the Boost Pump 
in the wheel well, Figure 111, m order to avo1d unnecessanly 
operaung the starter and boost pump during procedure. 
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(1) W1th the Battery and Master switches closed (Master light on) and the Bleed 
Air switch open (Bleed Art bght off), check for 24 VDC at TB-31, 32, and 
33, Control Relay Box, F1gure 112 (NOTE TB-31, 32, and 33 are bussed 
together.) 

(a) Not OK-

1) Check for 24 VDC at P12, wheel well, F1gure 111 

a) Not OK - Follow procedure 3 C (3) (a) 3) 
through 4) 

b) OK - Repa1r or replace bus bar, TB-31, 32 and 33 

(b) OK-

(2) W1th start switch held closed and cond!llons for (1) above mamtamed, check 
for 24 VDC at TB-27, Control Relay Box, F1gure 112 

{a) Not OK 

1) Check for 24 VDC at Start switch, termmal 16, Control 
Panel, Figure 112 

a) Not OK- Correct wlrlllg, TB-31, Control Relay 
Box, to Start switch 

b) OK-

2) Check for 24 VDC at Start switch terminal 6 (Start switch 
held closed) 

a) Not OK -- Replace Start switch hte urut 

b) OK - Correct wlr!llg, Start switch to TB-27 

(b) OK-

(3) W1th Start switch held closed and cond111ons for (1) suJI mamtamed, check 
for 24 VDC at TB-36, Control Relay Box, F1gure 112 

{a) Not OK-

1) D1sconnect PIJ 18 at APU module and, w1th Start switch 
held closed, check for 24 VDC at P18-S, F1gure 112 

Ref MM STEWARD-DAVIS 
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a) Not OK - Correct wmng, TB-27 to P18-S. 

b) OK-

2) Check contmu1ty through J18-S to P 

a) NotOK-

1 Wmng Jl8-S/P to A!Research engme 
harness connector plug -SIP, 1s open -
correct wmng. 

2 Wirmg, AIResearch engme harness 
connector receptacle - SIP to Oil Pressure 
Sequence switch connector plug IS open -
correct wuing 

3 Oil Pressure Sequence switch (AIResearch 
enguie component) 1s open - replace 011 
Pressure Sequence switch 

b) OK - correct wmng, P18-P to TB-36, F1gure 112 

(b) OK-

(4) W1th Start switch held closed (condmons for (1) mamtamed), check for 24 
VDC at TB-39, Contra! Relay Box, Figure 112 

(a) Not OK--

1) D1sconnect P/Jl 8 at APU module and, w1th Stan switch 
held closed, check for 24 VDC at P18-E, F1gure 112 

a) Not OK - Correct wmng, TB-36 to Pl8-E 

b) OK 

2) Check cont10u1ty through 118-E to H 

a) Not OK-

1 Winng, 118-E/H to A!Research engme 
harness connector plug - 1/H 1s open -
correct wmng. 

2 Wiring, AiResearch engme harness 
connector receptacle - 1/H to centnfugal 
switch connector plug - D/C 1s open -
correct wmng. 

3 35 % switch (Centnfugal switch connector 
receptacle - DC) 1s open - replace 
centrifugal switch (A1Research 
component) 
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b) OK - Correct wil"lllg, P18-H to TB-39, F1gure 112 

(b) OK-

(5) With Start switch held closed, check for 24 VDC at cathode (Minus terrrunal 
of CR 2, Control Relay Box, F1gure 112 

(a) Not OK-

1) Check for 24 VDC at anode (plus) tenmnal of CR2 

a) Not OK - Correct wmng, TB-39 to CR 2 

b) OK - Replace diode, CR 2 

(b) OK -- Correct wil"lllg, CR2 to CR26, Control Panel, F1gure 112 

B Staner does not rotate when Stan switch 1s depressed (Start hght comes on and 
cond1uons for A above mamtamed) (See note m A above) 

(1) W1th Start switch held closed, check for 24 VDC at SR-Xl, Starter Realy 
Box, F1gure 112 

(a) Not OK - Correct WIIIDg, TB-39, Control Relay Box to SR-Xl 

(b) OK -

(2) Check for ground at SR-X2 

(a) Not OK-

1) Check for ground at TB-5, Control Relay Box, F1gure 
112 

a) Not OK - Follow procedure 5 C (1) (a) 

b) OK-

2) Check for ground at TB-1 

a) Not OK - Replace diode, CRIS 

b) OK - Correct wil"lllg, SR-X2 to TB-1 

Ref .. MM STEWARD-DAVIS 
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(b) OK-

(3) With Start switch held closed, check for 24 VDC at SR-Al, Starter Relay 
Box, Figure 113 

(a) Not OK - Replace Starter Relay 

(b) OK-

(4) With Start switch held closed, check for 24 VDC at P19-D, APU module, 
F1gure 113 

(a) Not OK - Correct Wll'lllg, SR-Al to P19-D 

(b) OK-

(5) Check for ground at P19-B 

(a) Not OK- Correct wu:mg, P19-B to ground stud, Starter Relay Box, 
F1gure 113 

(b) OK-

(6) Check contmwty, J19-B through D 

(a) Not OK-

1) Wu:mg, Jl9 to Starter 1s open - correct wu:mg 

2) W u:mg, Starter to ground 1s open - correct wmng 

3) Starter 1s faulty - replace starter , 

C Start c1rcu1t does not hold when Start switch 1s released (starter rotates and Start hght 
-' 

49-00-3 
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comes on when Start switch 1s depressed but both d1scontmue when Start switch 1s 
released) 

( 1) W 1th Battery and Master switches closed (Master hght on), check for 24 
VDC at HR-B2, Control Relay Box, F1gure 112 

(a) Not OK - Correct Wll'lllg, TB-32 to HR-B2. 

(b) OK-
-

(2) Remove wu:e from. HR-Bl (CAUTION Wu:e w11l be "HOT" dunng 
followmg procedure). Hold Start switch closed and check for 24 VDC at 
HR-Bl. 

(a) Not OK 
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1) With Start switch held closed, check for 24 VDC at HR.­
XI, Control Relay Box, Figure 114 

a) Not OK-

1 Winng, P18-G (APU module to HR-Xl, 
is open - correct w1I1I1g. 

2 Wmng, 118-G to AIResearch engme 
hamess connector plug - G, 1s open -­
correct wtru1g 

3 Wuing, AtResearch engme harness 
connector receptacle - G to centnfugal 
switch connector plug - B, 1s open -
correct wtru1g 

4 110% switch, centnfugal switch connector 
receptacle - D through B, 1s open -­
replace centnfugal switch 

b) OK-

2) Check for ground at HR-X2 

a) Not OK - Correct wmng, HR- to ground. 

b) OK -- Replace Hold Relay, Control Relay Box, 
F1gure 114 

(b) OK-

(3) Hold Start switch closed and check for 24 VDC at terminal of wire 
prev1ously removed from HR-Bl, Control Relay Box, F1gure 112. 

(a) Not OK-

1) Check wmng, TB-36 to HOT-A3, HOT-A3, HOT-A2 to 
LOP-A3, LOP-A2 to HR-Bl end of wire 

(a) Not OK - Correct wmng 

(b) OK-

2) Check cont1n111ty, HOT -A3 to A2 

a) Not OK-

Ref . MM STEWARD-DAVIS 
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1 HOT relay, Control Rèlay Box, F1gure 
116, IS energized (High Oil Temp light, 
Control Panel, F1gure 116, IS on). HOT 
relay is normally energized through the 
normally open contacts of the High Oil 
Temp switch, m oil line ac!Jacent to APU 
module, F1gure 116 The High Oil Temp 
switch contacts are set to close at 275 "F 

a Open and close Master switch -
HOT relay should de-energize, 
High OJ.1 Temp light should rum 
off, normally closed contacts, 
HOT-A3 to A2, should close (F1g 
112) 

If not - correct wmng, F1gure 
116 Replace High Od Temp 
switch, if necessary 

2 HOT relay is not energized (High Oil 
Temp hght IS not on) 

a Normally closed contacts, HOT­
A3/ A2 (F1g 112) are open -­
replace High Od Temp relay, 
Control relay box, F1gure 116 

b) OK --

3) Check contmu1ty, LOP-A3 to A2 (Fig 112) 

a) Not OK-

1 LOP relay IS energJZed (Low 01! Press 
light, Control Panel, F1gure 116 1s on) 
LOP relay is normally energized through 
the normally closed contacts of the Low 
Oil Pressure switch, mounted m the 011 
line inside the APU module, m senes w1th 
normally open contacts 95%-B2 to Bl, 
Control Relay Box, F1gure 116 The 95% 
relay is normally energized through the 
normally open contacts of the 95 % switch, 
Centnfugal switch -E to A, AIResearch 
component, APU module, F1gure 114, 
which transfers at 95 % engme RPM, at 
wb.ich pomt the Low Oil Pressure switch 
contacts should be open. 
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a. Open and close Master sw1tch­
LOP relay should de~nergize, 
Low 011 Press l!ght should turn 
off, normally closed contacts LOP­
A3 to A2 should close 

If not - correct Wl!IDg, F1gure 
116 Replace Low 011 Press 
and/ or Centnfugal switches, 1f 
necessary 

2 LOP relay 1s not energized (Low Oil Press 
hght not on) 

a Normally closed contacts LOP­
A3/ A2 are open - replace Low 011 
Press relay Control Relay Box, 
F1gure 116 

NOTE On completJon 
of C (3), 
reconnect w1re 
prev1ously 
removed to 
HR-Bl 

D Engme light off does not occur 

(1) Check APU fuel boost pump operauon, procedure 4 C 

(a) Not OK - Correct per procedure 4 C. 

(b) OK-

(2) Check operauon of APU fuel supply soleno1d valve procedure 4 D 

(a) Not OK - Correct per procedure 4 D 

(b) OK-

(3) Usmg appropriate contamer (two or more gallons) to collect fuel, remove 
bowl of water separator (fuel filter) 

(a) Fuel flow stops after !me dramage - Check pos1uon of manual fuel 
supply valve Replace fuel supply soleno1d valve 1f manual valve 1s 
open 

(b) Fuel flow contmues, m excess of line dramage - See (c) 

(c) Replace water separator bowl - See (d) 

Ref • MM STEWARD-DAVIS 
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(d) Continue troubleshooting per AlR.esearch Mamtenance Manual 

E Starter operates, but cranks engine too slowly 

49-00-3 
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(1) Check battery condmon 

(a) Not OK - Replace/recharge battery 

(b) OK-

(2) Check for adequate contmu1ty of winI1g, Battery to Starter Motor, F1gures 
101 and 113 

(a) Not OK - Correct wmng 

(Contmued on next page) 
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(b) OK - Proceed per AlResearch Mamtenance Manual 

F. Other start malfunctions - refer to AIResearch Mamtenance Manual. 

6A EXHAUST GAS TEMERATURE INDICATION 
A Gage does not ind1cate properly 

(1) Check winng, F1gure 118 

(a) Not OK - Correct wirmg 

(b) OK-

(2) Check res1stance of total cucu1t - disconnect 1 lead from EGT Gage and 
measure 8 ohms res1stance from d1sconnected lead through thermocouple 
circuit to lead suil connected to EGT gage 

(a) Not OK - Adjust res1Stance by addmg or subtracung wire at resistor 
spool Control Panel, F1gure 118 

(b) Not OK -- Replace gage 

(3) Refer to AIResearch Mamtenance Manual 

6B TACHOMETER(% RPM) INDICATION 

A Gage does not md1cate properly 

(1) Check wirmg, F1gure 118 

(a) Not OK - Correct wirmg 

(b) Not OK -- Replace gage and/or tach generator -- refer to 
AIResearch Mamtenance Manual. 

7 BLEED AIR - PNEUMATIC LOADING 

A. Bleed Air light does not come on when Bleed Air switch is depressed (Indicator Light 
Test, F1gure 107, OK) 

(1) W1th Battery, Master, and Bleed Air switches c!osed (Master light on), check 
for 24 VDC at 95% -A2, Control Relay Box, F1gure 115. 

(a) Not OK-

1) Check for 24 VDC at TB-31, Control Relay Box, Figure 
112 
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a) Not OK - Follow procedure 4 C (3) (a) 2) 

b) OK-

2) Check for 24 VDC at Bleed Air switch, temunal 16, 
Control Panel, F1gure 112. 

a) Not OK -- Correct wuing, TB-31 to B!eed Arr 
switch 

b) OK-

3) Check for 24 VDC at Bleed Al.r switch, termmal 6 (B!eed 
AJI switch closed) 

a) Not OK -- Replace Bleed Air sw1tch-hte urut 

b} OK - Correct wmng, Bleed All' switch to 95%­
A2, F1gure 115 

(b) OK --

(2) Check for 24 VDC at cathode (minus) termmal of CR23, Control Panel, 
F1gure 115 

(a) Not OK-

I) Check conunu1ty of CRl, Control Re!ay Box, F1gure 115 

a) Not OK -- Rep!ace diode, CRI 

b) OK - Correct wmng, 95% - A2 to CR23 

B Pneumauc duet pressure does not increase when Bleed All' switch 1s closed (engme at 
governed speed and Bleed All' hght on) 

4 9-00-3 
Page 124 

(1) Check for 24 VDC at 95% -Al, Control Relay Box, F1gure 115 

(a) Not OK-

1) Check for 24 VDC at 95 % -XI, Control Relay Box, 
F1gure 114 

a) Not OK --

1 Correct wuing, Centnfugal Switch 
Assembly -A to 95% -Xl 

2 Replace Centnfugal Switch, AIResearch 
component, APU module, Figure 114 
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2) Check for ground at 95 %-X2. 

a) Not OK - Correct w1I1I1g, 95%-X2 to ground. 

b) OK - Replace 95% relay, Control Relay Box, 
F1gure 114 

(b) OK-

(2) Check for 24 VDC at Pl7-A, Bleed Valve connector plug, F1gure 115 

(a) Not OK -- Correct wll1!lg, 95%-Al to Pl7-A 

(b) OK-

(3) Check for ground at P 17-B 

(a) Not OK -- Correct wmng, Pl7-B to ground 

(b) OK - Replace bleed valve 

9 ELECTRICAL LOADING 

- Refer to Chapter 24-49-01 Troubleshootmg 

10 SHUTDOWN 

A Overspeed Test Switch does not shut down engme 

(1) W1th Battery and Master switches c!osed (Master Light on), hold Overspeed 
Test switch closed and check for 24 VDC at TB-34, Contra! Relay Box, 
F1gure 117. 

(a) Not OK-

1) Check for 24 VDC at Overspeed Test switch -C 

a) Not OK- Correct w1rmg, TB-31, Contra! Re!ay 
Box, to Overspeed Test switch, Figure 112 

b) OK-
-

2) Hold Overspeed Test switch closed and check for 24 VDC 
at NO terminal, F1gure 117 

a) Not OK - Replace Overspeed Test switch 

Ref MM STEWARD-DAVIS 
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b) OK - Correct wmng, Overspeed Test switch to 
TB-34. 

(b) OK-

(2) Hold Overspeed Test switch closed and check for 24 VDC at 
pneumauc soleno1d valve connector plug -A, AlR.esearch 
component, APU module, F1gure 117 

(a) Not OK - Correct wmng, TB-34 to connector plug 

(b) OK-

1) Check for ground at connector plug -B 

a) Not OK -- Correct wmng, connector plug 
-B to ground. 

b) OK - Replace pneumatic soleno!d valve 

B High ou temperature does not shut engme down 

49-00-3 
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(1) With Battery and Master switches closed (Master llght on), check for 24 
VDC at TB-31, Contra! Re!ay box, F1gure 116 

(a) Not OK - Follow procedure 4 C(3)(a)2) 

(b) OK-

(2) Jumper TB-29 and 31 and check for 24 VDC at HOT-Xl, Control Relay 
box, F1gure 116 

(a) Not OK - Correct wmng, TB-29 to HOT-Xl 

(b) OK-

(3) Check for Open contacts, HOT-A2 to A3, F1gure 112. 

(a) Not OK 

1) Check for ground at HOT X2 

a) Not OK - Corres:t wmng, HOT-X2 to ground 

b) OK - Replace High 011 Temp relay, Control 
Relay box, Figure 116 
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(b) OK - Remove Jumper TB-29 to 31 

1) Wlnllg TB-29/31 IS open - correct wmng. 

2) High 011 Temp switch is not closing at temperature set 
pomt. ICRefer to 6.C.(3)(a)2)a)l) Replace High Otl Temp 
switch:. 

C High Otl Temp light does not come on (B, above, IS OK and Indicator Light Test, 
F1gure 107, IS OK) 

(1) Check contmu1ty of diode, CR6, Control Relay box, F1gure 116 
1 

(a) Not OK -:Replace CR6 

(b) OK -- Correct wmng, CR6 to CR29, Control Panel, F1gure 116 
1 

D Low Otl Pressure does not shut engme down 
1 

(1) W1th Battery and Master switches closed (Master light on) check for 24 VDC 
at TB-31, Control Relay box, F1gure 116 

(a) Not OK -! Follow procedure 4.C(3)(a)2) 

(b) OK-

(2) Jumper TB-28, and 31 and check for 24 VDC at TB-30 

(a) Not OK J 

1) Wmng TB-28/30 to Low 011 Press switch connector plug, 
1 

APU:module, F1gure 116, 1s open - correct Wlnllg 

2) Normally closed contacts, Low Oil Press switch, are open 
(refer to 6.C (3)(a) 3)a)l ) - replace Low 011 Press switch 

(b) OK-

(3) Check for 241VDC at LOP-Xl, Control Relay box, F1gure 116 

a) Not OK - Correct Wlnllg, TB-30 to LOP-Xl 

b) OK-
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(4) Check for open contacts, LOP-A2 to A3, Figure 112 

(a) Not OK-

I) Check for ground at LOP-X2. 

a) Not OK - Correct wmng, LOP-X2 to ground. 

b) OK -- -Replace Low Otl Press relay, Control 
Relay box, -F1gure 116 

(b) OK -

1) Wmng, 95% -BI, Control Relay box, F1gure 116, to TB-
28 IS open - correct wmng 

2) Wmng, TB-31 to 95% - B2, IS open - correct wmng 

3) Normally open contacts, 95 % - B2/Bl, are not closmg 
when engine RPM reaches -95% - check 95% relay 
operat1on, refer to functlon 7 B 

E Los 01! Press does not come on (D, -above, and Indicator Light Test, F1gure 107, IS 

OK) 
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(1) Check cont1nu1ty of diode, CRS, Control Relay box, F1gure 116 

(a) Not OK - Replace CR6 

(b) OK -- Correct wmng, CRS to CR27, Control Panel, F1gure 116 
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,......, u 1----l u 1--0 
L...J 21 

PFT I P/J 31 P/J I O-----<X..}'-Q 

PUSH TO IREFl CR 21.'_~ 
E 1------'=:---;..--; E 1---; E t---I;.:;Go EXTI NG 

J/P 4 PFT I P/J 31 P/J 1 7 -
er------
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(CP) 6 25 3 J/P 1 

FIRE TEST -

WIRE TRACE DIAGRAM 

APUFIRETEST 

FIGURE 102 

Ref .. MM STEWARD-DAVIS 
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<CRB> 
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J/P4 
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·' ' 

CR 8 tREFl 
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(SRBl 

(REF FIG 1011 

P/J B 

T 

P/J 18 

u 
,....., 

.f L-J 
p 

J/P 4 PFT 1 P/J 31 
WH 

N 

J/P 2B 

,....., 
L-J 0 

PFT 1 P/J 31 

CR 301 
<REFl~ 7 ' , - -,....., 

5l.. i. '--' 
PFT 1 P/J 31 P/J 1 

WIRE TRACE DIAGRAM 

APU FIRE W ARNING 

FIGURE 103 
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FIGURE 
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CUT0UT 
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<SRBl 

J - -IREF F I GURE 

P/J 8 CREF FIG 1021 
L 

:, lCRB 

101) 

<CRB> CR 9 FT 

FTD 

--------, 

2 
FTD 

38 V 
FIRE 

E~!!IJ~UJ ~fB..J~ 
J/P 7 P 21 

10 

,-- -CREF FIG 107> 
1 

,-, 1 

V V V 1 r-<REF FlG 102) 
'--' 1 

J/P 4 PFT 1 P/J 31 P/J 1 1 1 

CR22 1 1 FlAE 

r, 
'---' 

PFT 1 

<CP) {REF)•, L, J - - , 
16 6 

, 
E E 

P/J 30 P/J 1 PUSH TO 
EXTlNG 

FlRE 

W1RE TRACE DIAGRAM 

APU F1RE EXTINGUISHER ACTUATION 

'FIGURE 104 

Ref. MM STEWARD-DAVIS 

EXTlNG'O 
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FEED 

<REF FIG IOll 

<SRBl 

BR 
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BOOST PUMP 

DC 
BUS CONTROL FEED 1 NO 1 

CONTROL FEED 2 

DC INDIC' LIGHT$ BUS 
NO 2 

DOOR MOTOR 

TB 
XI u U -@--0- 8 --i B 

P/J 6 J/P 4 PFT I P/J 31 X2 

--
J/P 8 

<CRB! 

TB 
17 

,-, 
'---' 

PFT 1 

WIRE TRACE DIAGRAM 

APU BATIERY RELAY 

FIGURE 105 

Ref MM STEWARD-DAVIS 

A 
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TB 

5C-----IY1-----~Yi-----
lNDIC llGHTS Jip S P';J 6 (REF l:ïG 105) v 1, 

(SRBl (CRB) 

f-------1 I i----- -·2'-, ____ ___, 
P/J J/P 31 , PFT_ 1 

CR 35 

(CPl 

1 , EDGE LIGHT 
0~------,0 CIRCUIT BOARD 

r "( PANEL ILLUM CONNECTOR 

1 1- - -
1 1 
1 L--
L ___ <REF FIG 107) 

WIRE TRACE DIAGRAM 

APU PANEL ILLUMINATION 

FIGURE 106 

Ref. MM STEWARD-DAVIS 
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NOTE: FOR LAMP 
CIRCUITS SEE 
FIGURE 1O7A CR23 

CR24 T 

2 

TEST INDIC 

(CP) 

TEST INDIC 
LIGHTS 

CR27 

CR26 

CR28 

CR29 

21 

21 

HIGH OIL 

16 21 

~ 7 
CR3O , -,CR21 

/ 16 _ __,V_ °1'"'!REF FIG 104) 21 1 a-=6----[)ll-1------....:.!~~r'---' 
IS S CR22 FIRE FXTING 

'--<.1-~-<J­
CR 4 DOOR OPEN CR35 

2~' G 21 

CR33 DOOR CLOSED 
20-C:----------..J 
, PANEL I LLIJM 

1 t.• CREF FIG 106) 

wtRE TRACE DIAGRAM 

APU-INDIC LIGHT TEST 

FIGURE 107 
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5 5 

3 3 

21 25 

_§_ 

APPLICATION 

b!--ö___.M r~ 
CIRCUIT 

A 

INDIC LIGHT 

EXTING FIRE 
FIRE 
START 

fO I o; TEST FIRE CIRCUIT 
TEST INDIC LIGHTS 
GEN TRIPPEQ 

SLEED AIR 
GEN ON BUS 

...L B Hl OIL TEMP 
LOW OIL PRESS 
MASTER 

C DOOR oPEN /CLOSED 

WIRE TRACE DIAGRAM 

INDICATOR LAMP CIRCUITS 

FIGURE 107A 
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APU EXHAUST 
<REF FIG 107) 

R DOOR OPEN 

3 DOOR 
G CLOSED 

~_,•- ~ DOOR .lffi't <REF LIOS 
L~.J 1 } = DOOR ANNUNUNCIATOR 

0349 Y~~- J®~ WARNING LIGHTSl 
-➔-,, .•,.-, -·-

TB 
,....., 
1 1· 

, •• lCPl . , 
• CR34 

1 1 1--------< h 1------'--''------i L..J 
J/P 31 PFT 1 

CRIS[;,-

'---'H Hl-----1HL-----=.:......-~ 

P/J 33 

'-------1 G 1-------1 G 1--------1 

JIP 32 (WW) P/ J 28 P/J 5 
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- EXH DOOR SW 2 
NC ' / C 

NO EXH OOOR Si'/ 1 

NO 

(STA 960N) 

WIRE TRACE DIAGRAM 

APU DOOR POSITION INDICA TION 

FIGURE 108 
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<SRBl 
l------4 5 1-----1 5 CREF FIG 105) 

J/P 6 P/J 8 

'---------1c1--~~_,__-1C~--4 

<-CRB> APU CONTACTOR 
(CP) 

X2~1'""\.!;~~;.i,i:..!:B:=2~ D 1-_..;__.;__...i D ~----- D f---~Go 16 

FLO MASTER 
<REF FIG I04l '" 7 CR28 

-V-- 21 
L....f')l..--li~--'-..;__--4Q~--4Q 

M 
C-:R4 11 

~-------<X~--'--'---~X~--4XI-~ 
L-' 

J/P 4 PFT I P/J 31 INSULATED 
TERMINAL 

,- _ .. - ~ .- -..f O 2 1-----------1 .l. 1-----' 

1 1 1 P/J 1 
~ËF -R54 -1o_3 .J]__ 
ANTISKID RLY -
BAG W D -
6S-15323, 32-5·2> 

WIRE TRACE DIAGRAM 

APU MASTER SWITCH 

FIGURE 109 
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63 

STA 960 BHD 
1 
1 

!SRBl B2 

DOOR MOTOR 
(REF FIG 105) 
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X X 81 
J/P6 P/J 8 lCRBl E E 

MR J/P 5 J~ 25 IR EF FIG 109! 
!WW) 

1 

DOOR 
ACTUAT 

MOTO 
l---------1F1----1F1----' 

p 23 

STA 9601'1 

P/J 33 -.v'P 32 

$Ts s 
1 

WIRE TRACE DIAGRAM 

APU EXHAUST DOOR ACTUATOR 

FIGURE 110 
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~. A2 
H H 

BOOST PUMP 1 XI w w 
IREF FIG 105> TB 

(SRBl 
G G 

CONTROL FEED 2 
J/P B P/J 6 

J J 

R 

M M 

FUEL 8 
VALVE A L s 

P13 (WW) 
P/J 28 P/J 5 

WIRE TRACE DIAGRAM 

APU FUEL SUPPLY 

FIGURE 111 
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AIR 
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1 1 

1 z' 
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START -*· J/P 1 
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IREF FIG 107) 

J/P_ 31 PFT I P/J 4 CR2 
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ISRBJ SR 
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~ 
J/P 8 P/J E, 

IREF FIG 114)~ C I" ~ H ~ 
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r - -CREF FIG IO!l 

1 
I (SRSl CPODJ 

L A 2-e, ,-..:.,;A"-1 -----1 D 1----d+ 
STARTER 
MOTOR 

SR 
CREF FIG 112) 

~---~ 8 1----l"l ....___ ..... 
P/J 19 

WIRE TRACE DIAGRAM 

APU STARTER 

FIGURE 113 
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B 

A 
FUEL 

!PODl J/P 16 

C>CENTRIFUGAL SWITCHES ARE 
ACTUATED AT INDICATED PER­
CENTAGES OF RPM 110°0 SW 

Al---~~-------
IS ALSO ACTUATED BY AIR 
PRESSURE !REF FIG 117). 

A '---__,,, 
91--_________ ___,J 

WIRE TRACE DIAGRAM 

APU SEQUENCING SWITCHES 

FIGURE 114 
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CRI 

CCRSl 

SLEED A1---,W~----
VALVE S z1----

Pi7 P/J 7 

WIRE TRACE DIAGRAM 

APU BLEED-VALVE 

FIGURE 115 
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HOT 

81 

9596 
(REF FIG 114! 

lCRBl 
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MAINTENANCE MANUAL 

i i f 
CR €, .. . ., 

CR29 

s. ,._, f. g_ 
CR5 J/P4 PFT 1 P/J 31 P/J 1 

•• 
c1fi1 

TB lPOO) 

LOW ,._ _ __. 8 t----~ B ,____--i D O IL 

PRESS A .,__ _ _,A ,._ _ __. C SWITCH 

1-------l '( 

1-----4 X 

J/P 7 

P/J 18 

HIGH OIL 
TEMP SWITCH 

_- lREF FIG 112) ,_;,-, '_.,A..! - 33 
MR 

/ 
-SPLICE,2 PLCS 
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WIRE TRACE DIAGRAM 

APU OIL TEMP/PRESS FAULT INDICATION 

FIGURE 116 

Ref MM STEWARD-DAVIS 
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r -<REF FIG 112) 

1 

1 _j_ 
(CP) TB 

L - C--0 ~NO=<----, H .....---...; H l------'-.--,--'-----1 H 1----1 
L.....J 

NORM CUTOFF PFT 1 
OVERSPEED TEST J/P I J/P 31 P/J 4 

(CRB> 

tPnD> 
PNEU MATIG A '------1 F ,____ _ __, F 1----l F ~-"'""' 
SOLENOID 

VALVE 8 AIRESEARCH J/P 18 P/J 7 
ENGINE 

ACTUATES HARNESS 
110°0 SWITCH 

(REF !>, FIGURE 114) 

WIRE TRACE DIAGRAM 

APU SHUTDOWN 

- - FIGURE 117, • 
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Abbr 

AUX J6 
CP 
CRB 
CXB 
POD 
SRB 

Abbr /No. 

BF 
BP 
BS 
CB 
CB 
CB 
CB 
CB 
CF 
CF 
DM 
FD 
FD 
IL 
!3A 
jilB 
!3C 

49-00-3 
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10 
11 
12 
13 
14 
1 
2 

l 
2 
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• 
TABLE 102 

ENCLOSURES 

IDENTIFICATION/LOCATION 

Identi fication Locati on 

Auxil1ary Main AC Power Shield Sta 271R 
APU Control Panel Sta 294R 
Control Relay Box Sta 960L 
Current Transformer Box Sta 960L 
APU Module Sta 960R 
Starter Relay Box Sta 960L 

TABLE 103 

CIRCUIT BREAKERS 

IDENTIFICATION/LOCATION 

Ra t,ng 
(Ames) Circuit 

15 APU Bus Feed 
10 Boost Pump 
5 Battery Switch 
5 APU AC Voltmeter 
5 APU Battery Charger 

50 APU Essent,al Bus Feed, ~A 
sa APU Essential Bus Feed, GB 
50 APU Essential Bus Feed, !3C 
5 Control Feed 1 
5 Control Feed 2 
5 Door Motor 
5 Fi re Detector 1 
5 F,re Detector 2 
5 Indicator Llghts 

160 APU Generator Output, li!A 
160 APU Generator Output, lilB 
160 APU Generator Output, ~C 

Ref. MM STEWARD-DAVIS 

Wiring 
Drawin!J Diagram 

90065 90065 
84501 84501 
90516 90512 
84100 84504 
90513 90501 

Locat,on 

SRB 
SRB 
SRB 
AUX J6 
AUX J6 
AUX J6 
AUX J6 
AUX J6 
SRB 
SRB 
SRB 
SRB 
SRB 
SRB 
CXB 
CXB 
CXB 
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Abbr. /No. 

ACCR 
AUS 
BP 
BR 
BS 
es 
CST 
FLO 
FT 
FTD 
HOT 
HR 
L02 
LOP 
MR 
95'1: 
cc 
OCTD 
OCTDBP 
RCR K23 
SR 

K20 
K21 
K22 
1<24 

SN REV Jul 31/99 
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TABLE 104 

RELAYS 

IDENTIFICATION/LOCATION 

ldent1f1cat1on 

Aux1liary Contactor Control Relay 
Aux1l1ary Underspeed 
Boost Pump 
Batt0 ry Relay 
Bell S1lence -
Current Sensor 
Current Sensor Transfer 
Fi re Loek out 
F1re Test 
F1re Time Delay 
High 011 Temperature 
Hold Relay 
Lockout Number 2 
Low 011 Pressure 
Master Relay 
N1nety-f1ve Percent 
Overcurrent 
Overcurrent Time Delay 
Overcurrent Time Delay Bypass 
Reverse Current Relay 
Starter Relay 
APU Contactor Control 
APU Contactor 
APU External Power Interlock 
APU Essent1al Bus 

Ref MM STEWARD-DAVIS 

Locat,on 

CRB 
SRB 
SRB 
SRB 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
POD 
CRB 
CRB 
CRB 
CRB 
CRB 
CRB 
Sta 
SRB 
AUX J6 
AUX J6 
AUX J6 
AUX J6 
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Number 

P/J(J/P) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

PFT 1(2) 
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Component 

TABLE ios 
CONNECTORS 

IDENTIFICATION/LOCA TION 

P. Connector Plug 
J Connector Receptacle 

D1fferent1al Current Transformer 

Fuel Boost Pump 
Fuel Valve 

Generator Protect1on Panel 
Battery Charger 

Bleed Valve 

F1re Ext1ngu1sher 
Battery 
Door Actuator Motor 

Bulkhead 
Bul khead 
W1ng F1llet (Lead1ng ~dge) 
W1ng Fillet (Lead1ng Edge) 
W1ng F1llet (Lead1ng Edge) 
Bulkhead 

APU External Power Receptacle 

Pressure Feed Through, Bulkhead 

Ref .. MM STEWARD-DAVIS 

Locat,on 

CP 

AUX J6 
CRB 
CRB 
CRB 
CRB 
SRB 
SRB 
SRB 
SRB 
WW 
RH Fuel Jett1son Mast. 

Compartment 
Sta 1000 
Sta 1000 

Sta 960M 
POO 
POD 
POD 
Sta 960M 
Sta 960 
Sta 960N 

Sta 960R 
Sta 960R 
Sta 600K 
Sta 600K 
Sta 600K 
Sta 960 
Sta 960N 
CXB 
CXB 
Sta 960NR (F1llet 

Frq. (T/Edge) 
Sta 960 
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BDIINC-

~~o/(+ 

MAINTENANCE MANUAL 

AUXILIARY POWER UNIT - MAINTENANCE PRAÇTICES 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A. The mamteoance pracuces mcluded in tbls sectlon (201 through 299 page block) are 
genera! maintenance mstructions that do not defirutely fall w1thm a spec1fic category 
Other maintenance mstructlons, such as Removal/Installat1on, AdJustment/Test, etc , 
are prov1ded m the apphcable page blocks 

2 EOUIPMENT AND MA TERIALS 

A Two, two gallon containers 

B Lubncation otl per Mil Spec1ficauon MIL-L-7808 and MIL-L-23699 1n accordance 
w1th AIResearch Manufactunng Company of Anzona Spec1ficat1on GT-7800-R Rev 
6 

3 APU OPERATION PROCEDURE 

A Genera! 

(1) Before startmg the urut, all protective covers must be removed and the air 
miet must be c!ear of all loose obJects that could be mgested Lubncatmg 
otl and fuel supply sources must be serv1ced, and the APU battery must be 
charged It IS necessary to open the mam landing gear doors to perforrn the 
prestan check, after completing the check, the doors may be closed smce 
operation of the urut does not require them to be open Irutial stan of a new 
or completely overhauled urut must be made m accordance w1th procedure 
outlmed m paragraph 3 F 

(2) The al!Craft main fuel tank No 3 must contam a mmunum of 5,000 pounds 
of fuel for the parked a1rplane and a m1rumum of 11,400 pounds of fuel for 
airplane taxymg conditions For extended usage, plan an add1t1onal 275 
pounds of fuel for each hour of operauon. 

CAUTION DO NOT OPERATE THE APU WHEN 
FLAMMABLE FLUID SUCH AS A CLEANING 
AGENT, IS BEING USED WITIDN THE 
VICINITY OF THE APU IN PARTICULAR, 
THIS REFERS TO THE AREA NEAR THE 
APU COOLING AIR INLET, APU MAIN AIR 
INLET, AND APU EXHAUST DUCT 

SN REV Jul 31/99 

DO NOT, AT ANY TIME, SPRAY FLUID 
INTO THE APU MAIN AIR INLET OR APU 
COOLING AIR INLETS 

Ref • MM STEWARD-DAVIS 49-00-3 
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(3) Tlus secuon covers nornial startlng of the APU, startmg of a new or 
overhauled umt, nonna! shutdown, manual fire alarm shutdown and 
automatlc fire alarm shutdown 

B Depreservauon of APU Fuel and Otl System 

49-00-3 
eage 202 

(1) Prepanng APU installat1on for motonng over and 1D1t1al start-up 

(a) Open nght hand mam landing gear door and 

(b) Check battery 1s serv1ceable and is secure 

(c) Check that mam APU arr intake and coolmg air intake are clear and 
free from fore1gn ob1ects 

(d) Check all electncal connect1ons on bulkhead 960 and fuel boost 
pump are secure 

(e) Check that overboard drains m lower surface of nght hand tra1lmg 
edge wmg root famng are open and free from obstrucuon 

(f) Check that all"Craft fuel tank No 3 conta1ns m!Il1Il1um fuel contents 
Service 1f necessary (Ref 3 A(2) above) 

(g) Check APU 011 system tank 1s full Service as required (Dip stick 
on 01! tank cap ) 

(h) Check APU module assembly 1s secure on 1ts mountmgs and that all 
connected system ducts and !mes are in place and secure 

(J) Check all electrical connections are m place and secure at the 
electncal control boxes on left hand s1de of aft face of bulkhead 960 
and electncal connector panel on mboard s1de of APU module. 

(Ic) Remove bolts securmg top half of module housmg and accessory 
end cover Remove assoc1ated coohng air ducts and hft cover 
sectlons away from module assembly 

(1) D1sconnect 28 VDC supply connector from 1gruter urut 

(m) D1sconnect fuel !me from atomizer and place end of fuel line mto 
- su1table two gallon container 

(n) Close all APU control crrcu1t breakers on starter contr0l box 
Leave generator c1rcu1t breakers open 
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C Motoring the APU Pnor to Initial Start-up 

(1) Turn on battery switch on APU cockpit control panel. Check IIlllllillum 22 
volts de available. 

(2) Test APU indicating lights on APU cockpit control panel 

(3) Carry out APU fire extinguisher circuit test 

(4) Depress momentanly APU master switch to ON 

(5) Mo~or the APU engme by depressmg the Start switch hte momentanly 

CAUTION IDGH ENERGY ELECTRICAL STARTERS 
ARE EASIL Y DAMAGED TO PREVENT 
DAMAGE, DO NOT EXCEED STARTER 
DUIT CYCLE OF ONE MINUTE "ON", 
FOUR MINUTES "OFF" 

(6) Contmue motonng the engme, unttl fuel free of air bubbles 1s d1Scharged 
mto contamer -

NOTE Clear fuel should normally appear w1thm three motonng 
cycles 

(7) Dunng cyclmg, ensure that oil 1s c1rculat1ng to the engme by removmg the 
011 lme "return to tank" hose at the tank connecllon and placmg the free end 
mto a su1table two gallon contalllCr 

(8) Reconnect oil line "return to tank" hose when proper 011 circulatlon has 
been estabhshed dunng the motonng over of the engme 

NOTE Approxunately two cups of oil 1s all that IS necessary to be 
released from the 01! system to estabhsh circulation. 

(9) Temunate motonng run by momentanly depressmg the APU Master Switch 
hte 

( 10) Reconnect fuel line to a atomizer. 

(11) Reconnect otl return to tank !me hose. 

(12) Replerush 011 system w1th new 01! to full mark on d1pst1ck 

(13) Open all APU control circuit breakers. 

(14) Reconnect 28 volts de supply electncal connector to 1gmter urut 

Ref MM STEWARD-DAVIS 
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( 15) Close Hour Meter CII'CU1t breaker. 

(16) Re-iDStall both the top half section and the accessory end cover, lilStall 
attaching bolts and complete module assembly housmg. 

(17) Re-iDStall module cooling au: duet system to accessory end cover and 
bulkhead 960 

( 18) Close all APU control and generator circuit breakers 

D Operat1on - APU - Lmutations, Starung, Loadmg, Stoppmg and Emergency 
Procedure 

49-00-3 
eage 204 

WARNING DURING OPERATION OF APU, PERSONNELSHALL 
STAND CLEAR OF COMPRESSOR AIR INTAKE, 
lITGH TEMPERATURE EXHAUST AND PLANE OF 
ROTATION OF lilGH SPEED COMPRESSOR AND 
TURBINE 

NOTE Switch off air bleed on APU cockpit control panel once .the first 
mam engme start has been accomphshed and engme cross starts are 
to be 1rutiated 

(1) Lîrmtauons - Observe the followmg operatmg lmutauons, see also Table 
501, Chapter 49-20-02 Page 509/510 

(a) Shut down the APU 1f 1ts RPM exceeds 103 % for a penod of 
more than ten seconds 

(b) Shut down the APU unmed1ately 1f 1ts RPM exceeds 108% 

(c) Exhaust temperature 

Conunuous operauon·- 620°C maxunum 
Never exceed - 660°C maxunum 

NOTE 1 

NOTE2, 

The ,never exceed· temperature may be 
exceeded durmg engme (APU) starung 
and acceleration, prov1ded the starung 
tune does not exceed 30 seconds 

If the exhaust gas temperarure (EGT) 
exceeds 710° durmg the start/accelerauon 
cycle, shut down the APU and perform a 
"hot start• 1DSpectîon. 

Ref. MM STEWARD-DAVIS 

SN REV Jul 31/99 



BDIFIND C7'ïï7C1 
.,/~)j,Jf.t.J + Dl::.7 1J 

MAINTENANCE MANUAL 

NOTE 3· Maxunum field alt1tude operauon IS 

IIIDlted to 14,000 feet 

(2) Starting 

NOTE 1 • The followmg items should be checked prior to the 
Ulltlal APU Stan of the day !Il conJunctlon w1th the 
APU mstallation - Inspecuon/Check List (Ref 
Chapter 49-00-3, Page 601 through 605 and Table 
601) 

NOTE 2 If stanmg a new mstallatlon 

All items per Para "B • 49-00-3, P .ige 202 and Para 
"C" Page 203 through Item 18 Page 204 and 
accomphsh requirements of Para E Chapter 49-00-3, 
Page 20 

NOTE 3 If a prev1ously run mstallat1on. 

Para •3• 49-00-3, Page 202 items (a) through (J) 

(a) Place the APU BATI'ERY switch to ON pos1t1on DOOR 
CLOSED light 1llummates (Green). 

(b) Press and hold the TEST INDIC LlGHTS sw1tch-llte Check 
that all APU cockpit control panel md1cator lights 11lummate 
(Chapter 49-60-1, F1gure 2) Release the sw1tch-hte, the DOOR 
CLOSED light remams tllummated 

(c) Place PANEL LTS switch to ON pos1t1on Check that the EDGE 
UT front panel tllummates (Leave on, 1f required ) 

(d) Press and release the TEST FIRE CffiCUIT sw1tch-hte The 
TEST FIRE CffiCUIT and FIRE/HORN CUTOUT sw1tch-lltes 
w11l 11lummate and the APU Fu:e Warnmg Horns (Fllght Deck 
and Right Hand Mam Undercarnage Wheel Bay) will sound 
After 20 seconds, the FIRE/HORN CUTOUT sw1tch-llte wil! 
extlnguish, the APU Fire W arrung Horns wil! st!ence and the 
PUSH TO EXTING FIRE wtll 1llummate. After an add1t1onal 
ten seconds the PUSH TO EXTING FIRE and TEST FIRE 
CffiCUIT switch htes w11l extingu!Sh s1gnallmg the successful 
completlon of the test 

NQ'.lli: Pressmg the FIRE/HORN CUTOUT sw1tch­
llte momentanly will stlence the APU Fire 
Warning Horns m the Fllght Deck and Right 
Hand Main Undercamage Wheel Bay 

Ref MM STEWARD-DAVIS 
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(e) Press and Release the MASTER switch-hte. The MASTER 
SWitch-hte will illuminate, the Exhaust Door will open, the 
DOOR OPEN light will illuminate on the APU Control Panel, 
(The APU DOOR OPEN hght on the first officer's Door 
Annunc1ator panel will also illuminate when the APU Exhaust 
Door opens), the Fuel Supply Valve wtll open and the APU Fuel 
Boost Pump w11l start runmng. 

(f) Press and Release the START sw1tch-1Ite 

1) The START sw1tch-hte w11l tllunnnate when the start relay 
1s energLZCd and wtll remam tllunnnated when the switch 
1s released 1f the start relay has actuated (The start relay 
w11l not actuate until the APU Exhaust Door IS fully open ) 

2) The START sw1tch-hte wil! extingu1sh when the engme 
speed has reached approxunately 35 % RPM If the 
START sw1tch-hte does not extinguISh w1tlun 60 seconds, 
depress the MASTER switch-hte to de-energLZC the 
system (MASTER and START sw1tch-htes w11l 
extingu1sh ) 

~ The starter duty cycle 1s ONE MINUTE 
ON and FOUR MINUTES OFF A 
coolmg penod of 30 MINUTES 1s 
requrred after four duty cycles 

(g) Morutor the PERCENT RPM indicator (tachometer) and EGT 
(exhaust gas temperature) until the APU reaches governed, no 
load, steady state speed. 

1) Percent RPM 

Shutdown the APU 1f 1ts RPM exceeds 103 % for a penod 
of more than ten seconds. 

NOTE: The maxunum allowable mornentary 
overshoot is 108 % 

2) Exhaust Temperature 

Continuous Operauon - 620°C rnaxunum 
Never Exceed - 660°C maxunum 

Ref MM STEWARD-DAVIS 
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NOTE 1 The Never Exceed temperature 
may be exceeded dunng engme 
start and acceleratton, prov1ded the 
start tune does not exceed 30 
seconds. 

NOTE 2. If Exhaust Gas Temperature 
exceeds 710°C durmg the 
stait/accelerauon cycle, shutdown 
the APU and carry out a HOT 
START mspecuon 

NOTE 3 The APU 1s ready tÓ Ioad after a 
one mmute warm-up penod 

(3) APU Loadmg 

(a) To pressunze the Aucraft Pneumauc System from the APU 

1) Press and release the BLEED AIR sw1tch-hte The 
-sw1tch-hte w!ll 11lummate and the DUCT PRESSURE 
gauge on the Fhght Engmeer's upper panel wil! md1cate a 
nse m duet pressure 

(b) To power the Aucraft Electncal System from the APU, 
accomphsh the followmg 

1) Pos1t1on the voltmeter essenual power source selecter 
(upper center Fhght Engmeers panel) to the APU pos11ion 

2) Place the APU CONT ACTOR sw11ch m the CLOSE 
pos!Uon momentan\y, the GEN ON BUS light w1ll 
11Iummate, the switch toggle w11I return to center Iocked 
pos!Uon, and the AMPS AC meter w11I md1cate electncal 
load on the APU 

NOTE To elnnrnate the poss1b1hty of a hung start 
dunng mam engine startmg w1th the APU, 
reduce the APU Electncal Load to 75 AMPS 
AC or LESS 

If the 75 AMPS AC Load Lnn11 is ex­
ceeded wh!le running m au mode - (AIR 
BLEED ON) the APU generator w!ll auto­
maucally tnp OFF and the GEN TRIPPED 
SWIICh-hte w!ll 1llummate 

Ref MM STEWARD-DAVIS 
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(4) APU Stoppmg 

(a) Normal Procedure 

1) Remove the Electncal and Pneumanc load from the APU 
and allow the APU to run at no load for at least three 
mmutes to cool down the gas turbme engme 

2) Depress the OVERSPEED TEST button momentanly. 
Tins wtl1 SIIIlulate an APU overspeed conditton, causmg 
the APU to shut down 

CAUTION DO NOT ACTUATE TIIE 
MASTER SWITCH-LlTE UNTIL 
THE APU HAS STOPPED 
ROTA TING THIS ACTION 
WOULD CLOSE THE APU 
EXHAUST DOOR AND STOP 
COOLING AJRFLOW THROUGH 
THE ENGINE AND APU 
HOUSING DURING ENGINE 
SPINDOWN 

3) When the APU bas stopped rotaung, press and release the 
MASTER sw1tch-hte to close the APU Exhaust Door and 
shut down the APU fuel supply system 

4) After the APU MASTER swltch-hte bas been actuated 
(pressed) to the open posmon (MASTER sw1tch-hte 
extmguIShed) APU door closed (APU EXHAUST DOOR 
CLOSED LIGHT ILLUMINATED) place the APU battery 
switch to the OFF pos1tion. 

(b) Emergency Procedure 

1) Placmg the APU BATTERY switch tn the OFF pos1tton 
will shut down the APU unmediately. 

NOTE: Th!s emergency stoppmg procedure 
w11l not close the APU Exhaust 
Door. Therefore, when the 
emergency bas passed, place the 
APU BATTERY switch in the ON 
pos1uon. The sUll latched 
MASTER sw1tch-hte will 
tllununate again Depress the 
MASTER switch hte. Th!s wtll 
close the Exhaust Door and shut 
down the APU Fuel System and 
the MASTER switch hte will 
exungu1sh. (APU Exhaust DOOR 
CLOSED light illuminates ) 

Ref MM STEWARD-DAVIS 
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2) Place the APU BATI'ERY switch to the OFF pos1t1on. 

(5) Start Procedure Observations 

(a) Genera! 

1) lf light-off does not occur after 15 seconds of crankmg, 
depress MASTER sw1tch-hte to temunate start. Light-off 
1s md1cated by EGT nse 

2) lf light-off occurs, but urut does not accelerate to 100 
percent govemed speed 10 30 seconds, turn off battery 
switch to temunate start 

3) If start 1s aborted, observe a mllUinum of two rnmutes 
delay before anemptmg another start 

4) If a sat1sfactory start 1s not obtamed on a second attempt, 
mamtenance act1on 1s recommended 

5) If torchmg hght off occurs, shut down per step 2) and 
render APU moperatJve pendmg correctJve action For 
corrective actJon, refer to Paragraph 7, Mamtenance After 
Torchmg Light Off 

(b) New/Completely Overhau!ed APU 

l) Perform steps (a) through (g) of Para D (2) 

2) Allow urut to run at govemed speed for five mmutes under 
no load cond1t1ons 

3) Shut down APU (Ref Para D (4)(a)2) Normal Procedure 
Para D(4)(b)l) Emergency Procedure) 

4) Replace Fuel Filter element (Referto 49-32-32, Fuel Pump 
and Control U rut - Serv1c10g) 

5) Replace 011 Filter element (Refer to 49-90-02 011 Pump 
Mamtenance PractJces) 

6) AdJust urut (Refer to Aux1hary Power Urut -
AdJustment/Test) 

( 6) Automatic Fire Shutdown 

(a) Genera! 

1) lf a false fire warrung or malfunctJon of the automatic 
shutdown clI'Cu1t stops the urut, the cause must be located 
and corrected before the urut can be restarted. 

Ref MM STEWARD-DAVIS 
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(b) If an automatic fire shutdown occurs, the FIRE/HORN CUTOUT 
switch-hte wtll extmgwsh when the fire detectors cool down to a 
temperature below their actuating point 

CAUTION· REPLACEMENT APU SYSTEM AND OR 
COMPONENTS ENSURE THATTHE FIRE 
DETECTOR CIRCUIT BREAKER FDl ON 
STA 960 STARTER RELAY BOX RAS 
BEEN CYCLED OPEN/CLOSED TO DE­
ACTIV ATE THE SELF-LOCKING 
CIRCUIT OF THE FIRE LOCK OUT 
RELA Y (FLO) BEFORE ATIEMPTING TO 
INSTALL REPLACEMB-lï UNITS AND 
LEA VE OPEN UNTIL ALL WORK HAS 
BEEN ACCOMPLISHED 

(7) Mamtenance After Torchmg Light-Off 

(a) Genera! 

1) A torchmg hght-off is md1cated by flames em1ttlllg from 
the APU exhaust duet Prunary causes for torching light­
off are delayed 1gnmon and excess1ve fuel Delayed 
1grution results m fuel-a1r IIUXmre bemg conducted through 
exhaust system When 1grut1on finally occurs, the fuel-air 
mixture 1s 1gruted causmg flarne em1ss1on from exhaust 
Excess1ve amount of fuel can be caused by an unproperly 
operaung fuel atomizer, fuel pump and control urut 
accelerat1on lllillted val ve operung pressure set higher than 
spec1fied, or accumulauon of fuel m rurbme assembly 
wh!ch has not had ttme to dram a prev1ously unsuccessful 
start attempt. 

(b) Check ignit1on system 

1) Check 1gruuon umt power supply wiring. 

2) Check high volttage lead for serv1ceab1hty. 

3) Test 1gniter plug. Refer to 49-40-2 2, Igruter Plug -
Adjustment/Test 

4) If igruter plug test reveals improper 1grutton system 
operation, replace 1grution urut 

(c) Check combust1on charnber lmer for excessive carbon build-up 
Refer to 49-20-12, Combusuon Charnber Liner -
Inspection/Check. 

Ref.· MM STEWARD-DAVIS 
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(d) Test fuel system 

SN REV Jul 31/99 

1) Test fuel p11II1p and control urut acceleratJ.on lumter valve 
operung pressure. Refer to 49-32 3 2, Fuel Pump and 
Control Urut - AdJUStment/Test 

2) Replace fuel atomizer, Refer to 49-32 3 2, Fuel Atomizer -
Removal/Installauon 

Ref MM STEWARD-DAVIS 49-00-3 
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EFFECTIVITY RTCA LX-N19997 LX-N20000 

APU INSTALLATION - INSPECTION/CHECK 

A genera! inspecuon for leakage at fittmgs, security of component part attachment, chafing of 
winng hamess and obstrucuons at inlet and exhaust areas shall be made at each inspecaon 
mterval Inspect all tubes for chafmg, cracks, s1gns of corrosion, or other damage 

2 PERIODIC INSPECTION 

A Accomph.sh Inspecaons on Installed Engme (APU) 

(1) Components hsted in Table 601 shall be checked penod1cally at spec1fied 
mtervals The penochc 1I1Spect1on mterval should not be mcrea.sed unless 
a program cons1sung of an mcremental mcrea.se (100 to 150 APU hour 
mcrements) on a samplmg basis 1S undertaken by the md1v1dual operator to 
substantiate that an mcrea.se IIl ame between 1I1Specaon mtervals would not 
adversely affect the APU 

NOTE 01! system dram/refill and 01! filter removal/replacement shall not 
exceed 700 APU hours maxunum unless spec1fic approval ha.s 
been granted in wnung by AIResearch. ThIS lurut 1s not an 
absolute maxunum and may be mcreased on an md1v1dual arrlme 
basIS when JUsUfied by AIResearch 011 samplmg program and 
operauonal expenence 

(2) Components hsted m Table 601 and marked by an a.stensk may be 
mspected by observauon through the combust1on chamber lmer assembly 
openmg m the turbme plenum a.ssembly (combustor urut removed) and up 
the exhaust p1pe, to the extent that the parts are vmble Inspect 
components to the 1I1Specuon cntena outlmed m 49-20-05, COMBUSTION 
AND EXHAUST SECTION, as applicable If d1stress 1s observed, the 
engine shall be removed from the mstallauon and a detatled inspecuon of 
all hot end secuon components (Table 601) accomphshed (Refer to 
Paragraph B ) 

Ref MM STEWARD-DAVIS 
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TABLE 601. PERIODIC INSPECTION REOUIREMENTS 

Components 

rng.lne (hot) Scctlon 

Interval 
(Aru llrs) 

Nature of 
Inspectlon 

Manufacturer reconmends that the combustor unit consisting of a l1ner 
assembly, combustor cap, fuel atomizer assembly and ign1ter plug, be 
removed and re-1nstalled as a unit 

Combustor Unlt 

Conta.lnment Rlng 

*Exhiu~t l'ipc """'cmb\.)' 

rxh~ust rlance A~~cmb.ly 

Oll Tank Vent Tube 
Assembly :inJ Flttlng 

Tucblne Plenum Casket 

Turb Lne l1leni1m Assembly 

*Tutblne U'ozzle 

•Turbine Wheel 

zso 
250 

800 

800 

250 

250 

250 

250 

250 

Rcmove and t'eplaca (Refer to 49-20-12). 

Check cont:ilnment ring attachlng vash­
ers for frettlng. 1Replace attachlng 
nuts and v~shers lf fretting of vashers 
exceed 50 percent of the vasher thick­
ness,. (nefer to Heavy Haintenance Sec­
tlon of AiResearch Engine Overhaul 

~Hanual, Report No. ~9-20-J7 for replace­
ment of nuts and w~shers.) 

Chec.k !or- crncks. (Refer to 49-20-05.) 

Check for cracks. (R.efer to 49-20-05.) 

Check that tube assembly ond fitting are 
not obstructed. (Refer to 49-20-05 ) 

Check for evidence of deterioration or 
leakage. 

Check' for cracks, (Refer to 49·20·05,) 

Check for cracks, vear, deformatlon or 
eroslon. (Refer to 49-20-05) 

ldspect for cracks, erosion, and blade 
tip rubbing, (l\efBr to49-20·05.) 

•These components may be inspected by observacion through combustor unit opening 
and up exhaust flnnge assemhly, If dlstress 1s observed, remove engine from 
lnstallation and perform detalled hot section lnspection, (Refer to Paragraph B ) 

Ref .. MM STEWARD-DAVIS 
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TABLE 601. PERIODIC INSPECTION REOUIREMENTS <CONTINUED} 

Component Interval 
(Aru lies) 

Nnturc of 
tnspection 

Engine Fuel o.nd Control Scction 

Fuel Control Unit 

Fuel Filter Element 

Turbine Plenum Drain 

Isnltion/Scartlng Scction 

F'lt?c.tt l1."t.l rnr,1nc 
Starter 

Air Section 

Air Pressure Regulator 

Orlficed Tee Assembly 

Control Sectlon 

Pneumatlc (Load Control) 
Thermos tat 

011 Section 

Lubrication Oil System 

011 Filter Element 

800 Check cra.cking pressure Refer to 
ADJ USTIII.NT /TEST.) 

250 Check that accclcr.ation limiter 
vnlve orifice i9 not obstructed. 
(l\efer to49-32-32) 

2500 Lubricate drive sha.ft (R.efer to 
49-32-32) 

250 

250 

1000-
1250 

250 

1000-
1250 

250 

700 

250 

Remove ~nd reploce 
49-32-32) 

Cle,,n ,md Ins peet. 

(Refer to 

llcmovc nnd rc1ilocn 'ic-nd rcmnvcJ 
stJrtcr to author1.7cd overh:ml 
r,,cility for brush ch.nnge, t.lutch 
check and run-in or complete avcr­
haul. (Refer to 49-40-53 ) 

Remave and clean. (Refer to AL­
Research Haintcnance Hanu.11, Report 
No. 49-20-)6, Sect. 49-50-07 l 

Cleun (Refer to CLEANtNC/PAttn:tNC.) 

Check callbration. Refer to AD­
JUSTIIEIIT/TEST.) 

Drain and refill. (Refer to 
SERVICING.) 

Remove 1 cle3n and inspect. (Refer 
to 49-90-02) 

SN REV Jul 31/99 
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APU FIRE DETECTION AND EXTINGUISHING SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 LX-N20199 

1. GENERAL 

A. The APU fire detection and extinguishing system provides the means 
to detect and automat,cally smother a fire within the APU housing 
with fire extinguishing agent. Fire warning is provided by a light on 
the APU control panel and by alarm horns located at the flight engineer's 
station and 1n the right main gear wheel well. 

B. The system consists of three fire detectors, a fire extinguisher bottle 
w1th discharge fittings and tubing, and control circuitry. 

C. The control of the APU f1re detection and extinguishing system cons1sts 
of fire control and f1re test circuits, plus TEST FIRE CIRCUIT and 
PUSH TO EXTING FIRE switch-l1tes on the APU control panel. When 
energized by the closure of a fire detector, the fire control circuit 
act1vates the FIRE BELL CUTOUT light, the alarm horns,shuts down the 
APU eng1ne 1mmed1ately and automatically discharqes the fire ext1n­
guisher bottle after a delay period wh1ch allows the APU exhaust door 
to close. The fire test circuit provides for testing the fire control 
c1rcu1t at any time by actuat,nQ the TEST FIRE CIRCUIT switch. The 
PUSH TO EXTING FIRE switch-lite provides for manual appl1cation of 
power to the detonator circuit of the fire extinguisher bottle to 
release the ext1nguish1ng agent if automatic d1scharge should not 
occur. 

D. The control c1rcuitry of the f1re detection and extinguish1ng system 
receives power directly from the APU battery bus through the FIRE 
circuit breaker This assures pa,.,er to the control c1rcu1ts at all 
times, 1n fl1ght or on the ground, no matter what posit,on the APU 
BATTERY switch 1s 1n. 

APU FIRE DETECTORS 

A. The APU fire detectors are probe type thermal switches that close 
when they are exposed to excessive temperature Three detectors are 
located in the APU hous1ng; one above the engine accessory sect1on, 
one adJacent to the engine combustion chamber and one adJacent to the 
right hand side engine mount. 

3. APU FIRE EXTINGUISHER BOTTLE AND FITTINGS 

A. A spherical steel bottle of Freon is mounted on the ceiling of the 
aft baggage compartment adjacent to the APU hous1ng. The battle is 
filled with 3.0 pounds of Freon and charged with dry nitrogen at 
about 600 PSI. A pressure gauge, a discharge pluo and a safety dis­
charge connect1ons are provided on the battle. 
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B. The pressure gauge is visible from che baggage comparcment only. 

C. The discharge plug is sealed vich a frangible disc combined vich an 
explos1ve charge vhich is electrically deconated co discharge the 
fire extingu1sher battle. 

D. Tubing leads from the safety dischargc connection on the bottle to 
the lover body surface vhere it is capped ~ith a red indicating disc. 
If the temperature rises above 266 (!15) degrees Fahrenheit, the disc 
vill blov out, dumping the gas charge overboard and indicating chat 
the bottle has discharged. The disc should be i:hecked. 
during the preflight valk-around inspection. 

E. \/hen the boctle discharge plug is detonaced, gas pressure operaces 
a plunger to knock out a yellov indicator disc, adjacent to che red 
disc on the lover body, indicating chat a discharge has occurred. 

F. The fire excinguisher boctle discharge line is a flexible steel cub­
ing chat conneccs the discharge plug to the APU housing. A baffle 
vichin the APU housing directs the freon gas to all areas of the 
housirig and prevencs the gas from impinging directly on the engine 
concrol tubing and viring. 

C0NTR0L CIRCUIT C0MP0NENTS 

A. The control circuit of t~e f,re detect,on and ext1ngu1sh1ng system 
cons1sts of relays, time delay relays, switches and annunc1ator l1ghts. 
The relays and time delay relays prov1de sequent,al control of de-
s1red funct1ons and are 1nterlocked to obta1n necessary protect,ve 
features. 

B. The relays are standard, single co1l, units whose contacts return to 
the normal (tr1pped) pos1t1on when power 1s removed from the actuat­
ing co, 1. 

C. The time delay relays do not actuate unt1l an electron1cally timed 
per1od has elapsed after actuating power 1s appl1ed. The contacts of 
these units return to the normal (tr1pped) pos1t1on and the timing 
c1rcu1t resets when power 1s removed from the actuat,ng co1l. 

D. The TEST FIRE CIRCUIT and the (guarded) PUSH TO EXTING FIRE 
sw1tch-l1tes are momentary devices wh1ch 1llum1nate when act,vated 
(The PUSH TO EXTING FIRE sw1tch-l1te will illum1nate 1f the f1re 
battle 1s detonated automat1cally or by manual selection.J 
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5. OPERATION 

A F1re Control C1rcu1t 

(1) The f1re control circuit cons1sts of the three fire detectors 
connected in parallel, a fire Jockout relay (FLO), time delay 
relay (TD) and the f1re extinguisher circuit When a fire 
detector closes, power from the APU battery bus is applied to 
the FLO coil, the F!RE warning light and to the alarm horns 
This causes the relay to actuate, the warn1nq lioht to carne on 
and the horns to sound Actuat,on of the fire lockout 

49-00-26 
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relay perfonns the follow1ng functions 

(a) One set of FLO contacts open to remove power from the 
master relay (MR) coil causing it to move to the normal 
(tripped) position One set of MR contacts open to remove 
power from the eno1ne fuel solenoid valve to shut down the 
engine One set of nonnally closed contacts of the MR apply 
power to the close co,1 of the APU exhaust door actuator to 
close the exhaust door One set of MR contacts open to 
interrupt power to the fuel boost reJay (FBR) causing it to 
trip. When the FBR trips, power is removed from the fuel 
supply solenoid shutoff valve and the fuel boost pump causing 
the valve to close and the boost pump to stop running. 

(b) One set of the FLO contacts close to apply power to the FLO 
(self-locking circuit) and time delay relay (TD) co1ls, and 
to a set of nonna l ly open contacts of the TD After 20 
seconds the TD actuates to apply power from the FLO to the 
fire extinquisher circuits to detonate the fire battle dis­
charge plug This releases the extinguishing agent into 
the APU housing and causes the PUSH TO EXTING FIRE sw1tch­
lite to 1lluminate 

NOTE· The FIRE circuit breaker on the APU battery 
bus must be opened to interrupt power to the 
self-locking circuit of the f1re-Jockout 
relay (FLO) to reset the f1re control c1r­
cu1t after it is actuated by a f1re detector 

(c) One set of FLO contacts apply generator control unit (GCU) 
power to the trip co1l of the generator field contra] relay 
to eliminate the APU generator dS a poss1ble source of 
ignit,on for the fire Th1s action will also trip the APU 
generator breaker to disconnect the generator from its 
laad. (The GEN TR!PPED switch-lite wil] come on and the 
GEN ON BUS light will go off when this action occurs ) 

(d) One set of FLO contaëts open to remove power from the TEST 
FIRE CIRCUIT switch-lite to assure that inadvertant 
actuation of the switch w1ll not open the circuit to the 
f1re extinguisher battle detonator and prevent the dis­
charge of the f1re extingu,shing agent 
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(2) To summar,ze, the following act,ons occur v1hen a f1re detector 
closes and actuates the f1re circuit 

(a) FIRE light comes ,on 

(b) Alann horns sound 

1) Fl1ght engineer's station 

2) Main landing gear wheel well 

(c) Flre lockout relay actuates. 

1) Control power to master relay 1s 1nterrupted 

a) APU eng,ne shuts down 

b) APU exhaust door closes 

c) Fuel boost relay trips to remove power from fuel 
supply soleno1d valve and fuel supply boost pump 

2) A self-lock1ng circuit to the FLO ,s completed and power 
1s appl1ed to time delay relay {TO) 

a) After 20 seconds, the TO appl1es power to the f1re 
bottle detonator c1rcu1t to release the f1re ex­
t1ngu1sh1ng agent (PUSH TO EXTJNG FIRE sw1tch-l1te 
1llum1nates ) 

3) Control power ,s appl1ed to the trip c1rcu1t of the 
generator field control relay 

a) GEN TRJPPED sw1tch-l1te comes on 

b) GEN ON BUS light goes out (1f on) 

4) Control c1rcu1t to TEST FIRE CIRCUIT sw,tch-lite 1s 1nterrupted 

B. F1re Test Circuit 

(1) The f1re test circuit cons,sts of a test relay (TR), a f1re warn-
1ng test relay {FWT), a test time delay relay {TTD) and a press 
type momentary act1on TEST FJRE CIRCUIT sw1tch-lite on the APU 
control panel The circuit 1s energ1zed by power from the APU 
battery bus through normally closed contacts of the f1re-lockout 
relay when the TEST FIRE CIRCUIT sw1tch-l1te 1s pressed. Mom­
entary closure of the sw1tch-l1te applies power to close the TR 
to perfonn the follow1ng funct1ons 
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(a) One set of NC contacts open to interrupt the circuit Co Che 
detonator of the fire extinguisher disc. 

(b) 

NOTE. This action prevents the release of the fire 
extinguishing agent, automatically and/or man­
ually, and fire procection is lost for the fire 
circuit test period of approximately 30 seconds 
duration, 

One set of NO contacts close 
test time delay relay (TTD). 
circuit and no action occurs 
actuates. 

in the power circuit to the 
Power is not available to the 

until the time delay relay (TD) 

(c) One set of NO contacts applies power to two parallel circuits, 

1) One c1rcu1t 1llum1nates the TEST FIRE CIRCUIT sw1tch-l1te 
to 1nd1cate that the test has been energized and that the 
f1re ext1nguisher detonator circuit 1s de-act1vated. 

2) The second circuit, through NC contacts of the time 
delay relay (TD), applies holding power to the test 
relay (TR) and actuates the fire warning test relay (fl/T). 

(2) Actuat1on of the f1re warn1ng test relay (FWT) s1mulates the 
closure of a f1re detector and power 1s applied to the fire 
warning horns at the F/E station and in the main gear wheel 
well, to the FIRE horn CUTOUT sw1tch-l1te on the APU control 
panel, and to actuate the f1re lockout relay (FLO) because a ground 
1s nvn1lable throuoh NC contacts of the test time delay relav (TTD). 

(3) Actuation of the fire loek relay actuates the same sequence of 
events as described in paragraph 5A, Fire Control Circuit. 

(a) F!RE HORN CUTOUT sw1tch-l1te comes on. 

(b) Alann horns sound. 

(c) Master relay trips. 

1) APU exhaust door closes, 

2} Fuel boost relay trips. 

a) Fuel supply solenoid valves closes 

b) Fuel supply boost pump stops running, 
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( d) After 20 seconds 

1) PUSH TO EXTING FIRE sw1tch-l1te comes on 

*2) FIRE HORN CUTOUT sw1tch-l1te goes out 

*3) Test time delay relay 1s en erg i zed 

( e) After 10 seconds ( tota 1 time 30 seconds) 

1 ) PUSH TO EXTING FIRE sw1tch-l1te goes out 

2) TEST FIRE CIRCUIT sw1tch-l1te goes out 

Manual Extingu1sh Circuit 

(1) The manual extinguish circuit appl1es power from the APU battery 
bus to the fire extinguisher detonator circuit by manual actua­
t,on of the PUSH TO EXTING F!RE sw1tch-lite A second set of 
contacts 1n the PUSH TO EXT!NG F!RE switch-l1te appl1es GCU power 
to trip the APU generator breaker and field control relay The 
MASTER sw1tch-l1te should be manually actuated to open the master 
relay and thereby stop the APU and close the APU exhaust door, 
approximately 20 seconds prior to pressing the PUSH TO EXTING F!RE 
sw, tch-11 te 

* NOTE These actions only occur dur1ng f1re circuit test 
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EFFECTIVITY RTCA LX-N19997 LX-N20000 

APU FIRE DETECTION AND EXTINGUISHING SYSTEM 

DESCRIPTION AND OPERATION 

A The APU fire detectJon and ext1ngu1shmg system provides the means to detect and 
automatxcally smother a fire w1thm the APU housmg w1th fire extlngwslung agent 
Fxre wanung 1s prov1ded by a hght on the APU contra! panel and by alarm homs 
located at the fhght engmeer's station and in the nght mam gear wheel well 

B The system cons1sts of three fire detectors, a flre extmguJSher battle w1th d1scharge 
fittings and tubmg, and contra! cxrcu1try 

C The contra! of the APU fxre detecuon and extxngu1shmg system consists of fxre contra! 
and fire test c1rcu1ts, plus TEST FIRE CIRCUIT and PUSH TO EXTING FIRE 
sw1tch-htes on the APU control panel When energized by the closure of a fire 
detector, the fxre control circmt actxvates the FIRE BELL CUTOUT light, the alann 
horns, shuts down the APU engme 1lllllled1ately and automatJcally d1scharges the fxre 
extmgu1sher battle after a delay penod wluch allows the APU exhaust door to close 
The fxre test circuit prov1des for testmg the flre contra! circmt at any tmle by actuatmg 
the TEST FIRE CIRCUIT switch The PUSH TO EXTING FIRE sw1tch-l!te prov1des 
for manual apphcat1on of power to the detonator circuit of the fxre extmgu1sher battle 
to release the extmgu1slung agent 1f automatic d1scharge should not occur 

D The contra! circu1try of the fire detect1on and extmguislung system rece1ves power 
dxrectly from the APU battery bus through the FIRE circuit breaker Tlus assures 
power to the control circuits at all tunes, m fhght or on the ground, no matter what 
pos1t1on the APU BATTERY switch 1s m 

2 APU FIRE DETECTORS 

A The APU fxre detectors are probe type thermal switches that close when they are 
exposed to excess1ve temperature Three detectors are located m the APU housmg, 
one above the engme accessory secnon, one adjacent to the engme combust1on 
chamber and one adjacent to the right hand s1de engme mount. 

3 APU FIRE EXTINGUISHER BOITLE AND FITTINGS 

A A sphencal steel battle of Freon 1s mounted on the cexlmg of the aft baggage 
compartment adjacent to the APU housing The battle 1s füled w1th 3 0 pounds of 
Freon and charged w1th dry mtrogen at about 600 PSI A pressure gauge, a d1scharge 
plug and a safety discharge connecuons are prov1ded on the battle 
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B. The pressure gauge is vis1ble from the baggage compartment only 

C. The d1Scharge plug lS sealed with a frang1ble dlSc combmed with an explosive charge 
which 1S electncally detonated to discharge the fire extmguisher bottle 

D Tubing leads from the safety discharge connection on the bottle to the lower body 
surface where it is capped w1th a red mdicatmg d1Sc If the temperarure nses above 
266 ( ± 15) degrees Fahrenheit, the disc will blow out, dumping the gas charge 
overboard and md1catmg that the bonle bas d1scharged The disc should be checked 
durmg the prefhght walk-around U1Specuon 

E When the bottle d1scharge plug 1s detonated, gas pressure operates a plunger to knock 
out a yellow indicator disc, adJacent to the red disc on the lower body, md1catmg that 
a discharge has occurred. 

F The fire extmgu1sher bottle d1scharge !me lS a flex1ble steel tubmg that connects the 
d1Scharge plug to the APU housmg A baffle w1thm the APU housmg directs the 
Freon gas to all areas of the housmg and prevents the gas from IIIlpmgmg directly on 
the engme control tubmg and wirmg. 

4 CONTROL CIRCUIT COMPONENTS 

A The conttol circuit of the fire detection and extmguIShmg system consISts of relays, 
urne delay relays, switches and annunc1ator hghts The relays and time delay relays 
prov1de sequenual conttol of desired functions and are mterlocked to obtam necessacy 
protecuve features 

B The relays are standard, single co1!, uruts whose contacts return to the normal (tnpped) 
posltlon when power 1s removed from the actuatmg co1! 

C The tlIIle delay relays do not actuate unUI an electtomcally tuned penod has elapsed 
after actuatmg power 1s apphed The contacts of these uruts return to the normal 
(tnpped) pos1Uon and the tuning circuit resets when power lS removed from the 
actuatmg coil. 

D The TEST FIRE CIRCUIT and the (guarded) PUSH TO EXTING FIRE sw1tch-htes 
are momentary devices whlch Il.lummate when acuvated (THE PUSH TO EXTING 
FIRE sw1tch-hte will illummate û the fire bonle IS detonated automaucally or by 
manual selecuon ) 

49-00-27 
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5 OPERATION 

A Fire Contra! CIICllÏt 

( 1) The fire contra! c1rCUit consists of the three fire detectors connected m 
parallel, a fire lockout relay (FLO), nme delay relay (TO) and the fire 
extmgu!Sher c1ICU1t When a fire detector closes, power from the APU 
battery bus 1s apphed to the FLO cotl, the FIRE warmng light and to the 
alarm homs Thls causes the relay to actuate, the wammg light to come on 
and the homs to sound Actuatlon of the fire lockout relay performs the 
followmg functions 

49-00-27 
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(a) One set of FLO contacts open to remove power from the master 
relay (MR) cotl causmg 1t to move to the norma! (tnpped) 
posltlon One set of MR contacts open to remove power from the 
engme fuel soleno1d valve to shut down the engme One set of 
norma!ly closed contacts of the MR contacts open to mterrupt 
power to the fuel boost relay (F AR) causmg 1t to tnp When the 
FAR tnps, power IS removed from the fuel supply soleno1d 
shutoff valve and the fuel boost pump causmg the valve to close 
and the boost pump to stop runnmg 

(b) One set of the FLO contacts close to apply power to the FLO 
(self-loclang c1rCU1t) and nme delay relay (ID) c01ls, and to a set 
of norrnally open contacts of TD After 20 seconds the TD 
actuates to apply power from the FLO to the fire extmgu1sher 
c1rcu1ts to detonate the fire battle d1scharge plug Th1s releases 
the exungu1shmg agent mto the APU housmg and causes the 
PUSH TO EXTING FIRE sw1tchhte to illummate 

NOTE The FIRE crrcu1t brealcer on the APU battery 
bus must be opened to mterrupt power to the 
self-lockmg crrcu1t of the fire-lockout relay 
(FLO) to reset the fi.re contra! circuit after 1t 
1s actuated by a frre detector 

(c) One set of FLO contacts apply generator contra! urut (GCU) 
power to the tnp coil of the generator field control relay to 
elurunate the APU generator as a poss1ble source of 1grut1on for 
the fire This acuon will also trip the APU generator brealcer to 
d1sconnect the generator from 1ts Joad. (The GEN TRIPPED 
SWJtch-hte wil! come on and the GEN ON BUS light will go off 
when th1S action occurs.) 

(d) One set of FLO contacts open to remove power from the TEST 
FIRE CIRCUIT sw1tch-lite to assure that inadvertent actuation of 
the switch Wlll not open the circuit to the fi.re exungu!Sher battle 
detonator and prevent the d1scharge of the frre exunguishmg 
agent. 
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(2) To suamianze, the following acuons occur when a fire detector closes and 
actuates the fire cucuit: 

(a) FIRE hght comes on 

(b) Alarm horns sound 

1) Fhght eng meer' s station. 

2) Mam landing gear wheel well 

(c) Fire lockout relay actuates. 

1) Control power to master relay 1s mterrupted 

a) APU engme shuts down. 

b) APU exhaust door closes 

c) Fuel boost relay trips to remove power from fuel 
supply soleno1d valve and fuel supply boost 
pump 

2) A self-lockmg C11"cu1t to the FLO 1s completed and power 
1s apphed to tune delay relay (TO) 

a) After 20 seconds, the TO apphes power to the 
fire bottle detonator c11"Cu1t to release the füe 
exungu1shmg agent (PUSH TO EXTING FIRE 
sw1tch-hte 11lummates ) 

3) Control power is apphed to the trip c11"cu1t of the generator 
field control relay 

a) GEN TRIPPED switch-hte comes on 

b) GEN ON BUS hght goes out (if on) 

4) Control Cll"CU!t to TEST FIRE CIRCUIT sw1tch-hte IS mterrupted 

B Fll"C Test C11"CU1t 

(1) The fire test cucwt cons1sts of a test relay (TR), a füe warmng test relay 
(FWT), a test tune dela_y relay (TTD) and a press type momentary acnon 
TEST FIRE CIRCUIT switch-lite on the APU control panel. The circuu 
IS energized by power from the APU battecy bus through normally closed 
contacts of the fire-lockout relay when the TEST FIRE CIRCUIT switch­
hte 1s pressed Momentary closure of the sw!lch-hte apphes power to close 
the TR to perform the followmg funcUons 
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(a) One set of NC contacts open to interrupt the c1ICU1t to the 
detonator of the fire extmguisher disc 

N OTE • This acnon pre vents the release of the fire 
exunguishmg agent, automatically and/or 
manually, and fire protect1on is lost for the 
fire circuit test penod of approxunately 30 
seconds duratton 

(b) One set of NO contacts close in the power cu:cuit to the test time 
dë!ay relay (TID) Power is not avatlable to the cu:cu1t and no 
action occurs untd the time delay relay (1D) actuates 

(c) One set of NO contacts apphes power to two parallel cu:cu1ts 

1) One cu:cu1t I!luminates the TEST FIRE CIRCUIT sw1tch­
hte to ind1cate chat the test has been energized and chat the 
füe extmguisher detonator c1ICU1t 1s de-act1vated 

2) Toe second c1ICu1t, through NC contacts of the tune delay 
relay (1D), apphes holding power to the test relay (TR) 
and actuates the fu:e wammg test relay (FWT) 

(2) Actuatlon of the füe warnmg test relay (FWT) SIIDuiates the closure of the 
füe detector and power 1s apphed to the füe warrung horns at the F/E 
station and m the mam gear wheel we11, to the FIRE hom CUTOUT 
sw1tch-hte on the APU control panel, and to actuate the fu:e lockout relay 
(FLO) because a ground 1s ava1lable through NC contacts of the test time 
delay relay (TTD) 

(3) Actuauon of the fire loek relay actuates the same sequence of events as 
descnbed m paragraph SA, Fire Control Cu:cu1t. 

49-00-27 
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(a) FIRE HORN CUTOUT switch-l!te comes on 

(b) Alarm horns sound 

(c) Master relay tnps 

1) APU exhaust door closes 

2) Fuel boost relay tnps 

a) Fuel supply soleno1d valves closes. 

b) Fuel supply boost pump stops running. 
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(d) After 20 seconds 

1) PUSH TO EXTING FlRE sw1tch-hte comes on. 

"'2) FlRE HORN CUTOUT switch-hte goes out 

"3) Test tune delay relay 1s energized 

(e) After 10 seconds (total tune 30 seconds) 

1) PUSH TO EXTING FIRE sw1tch-hte goes out 

2) TEST FIRE CffiCUIT sw1tch-hte goes out -

C Manual Exungu1sh Circuit 

(1) The manual extmguish c1rcu1t apphes power from the APU battery bus to 
the fire extmgu1sher detonator circuit by manual actuauon of the PUSH TO 
EXTING FIRE sw1tch-hte A second set of contacts in the PUSH TO 
EXTING FIRE sw1tch-hte apphes GCU power to tnp the APU generator 
breaker and field contra! relay The MASTER swttch-hte should be 
manually actuated to open the master relay and thereby stop the APU and 
close the APU exhaust door, approx1mately 20 seconds prior to pressing the 
PUSH TO EXTING FmE sw1tch-hte 

"NOTE These acuons only occur dunng füe circuu test 
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APU - AIRPLANE PNEUAMTIC SYSTE~ INTERFACE 

EFFECTIVITY TCA LX-N20198 LX-N20199 
1. GENERAL 

A. The a1rplane pneumat1c system normally suppl1es high temperature 
compressed air for cabin a1rcond1tion1ng, main eng1ne start1ng and 
for cabin pressur1zation 1n fl1ght. 

B. The airplane pneumat1c system consists, 1n part, of left and right 
w1ng man1folds connected across the fuselage by a crossover duet 
The APU pneumat1c system interfaces with the airplane pneumatic 
system at the crossover duet, and consists of one flapper-type 
check valve, bleed air manifold, APU bleed air duet, and trans1-
t1on duet. 

C. The flapper-type check valve prevent the reverse flow of compressed 
air through the APU from the main eng1 nes. 

D. The APU bleed air duet carr1es the APU output from the Sta. 960 bulk­
head to the Sta 600K pressure bulkhead through the left hand side 
of the a1rplane keel beam 1n a S-1nch diameter, sta1nless steel, 
duet. (Warm air to the aft cabin was prev1ously routed through th1s 
area of the keel beam 1n an a1rcond1t1oring systëm duet. This warm 
air 1s now carr1ed aft ,na duet above the eabin ce1l1ng) 

E. The transit1Ón duet 1s a 5-ineh sta1nless steel duet that carries the 
APU bleed air output fran the Sta. 600K bulkhead to eonneet w,th the 
airplane erossover duet. 
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APU-

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 GENERAL 

A The a.irplane pneuma.uc system norma.lly supphes lugh tempera.ture compressed a.rr for 
cabm au-cond1Uorung, mam engme sta.rtmg and for ca.bm press uon in fhght. 

B The arrplane pneumauc system cons1sts, m parts, of Jeft and ri ht wmg marufolds 
connected across the fuselage by a crossover duet The APU pneumatlc system 
mterfaces w1th the a.1rplane pneuma.tic system at the crossover d et, and cons1sts of 
one flapper-type check valve, bleed aLr marufold, APU bleed air uct, and trans1uon 
duet 

C The flapper-type check valve prevent the reverse flow of compr sed a.rr through the 
APU from the mam engmes 

D The APU bleed air duet carnes the APU output from the Sta 960 ulkhead to the Sta 
600K pressure bulkhead through the left had s1de of the a.1rplane k el bea.m ma. 5-mch 
diameter, sta.mless steel, duet (Warm a.rr to the aft cabm wa prev1ously routed 
through tlus area of the keel beam m an aircond1uorung system f et. Thls warm air 
1s now carned aft m a duet above the cabm ce1hng ) J. 

E The transmon duet 1s a 5-mch stamless steel duet that cames the U bleed air output 
from the Sta 660K bul.khead to connect w1th the airplane crosso er duet 

Ref MM STEWARD-DAVIS 
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~JU POWERPLANT (MODULE) 

DESCRIPTION AND OPERATION 

EFF CTIVITY TCA LX-N20198 
LX-N20199 

1' GENERAL 

A. The APU module provides a "quick-change" package contai 1ng an APU 
eng1ne, eng,ne accessor,es and ac generator, plus neces ary plumbing, 
wir,ng and control components all enclosed in a pressur'-t1ght, f1re­
proof, 1nsulated housing. 

B. 

4/82 

The APU module hous,ng provides quick-disconnects fora 1 flu1d lines 
and electr1c cables. Air intake and exhaust ducting ar connected to 
the hous,ng through Marman type clamps to exped1te the emoval and 
1nstallat1on of the module 1n the cargo compartment. P ov1s1ons are 
made 1n the upper hous,ng for 1nstall1ng hardware to 11 t the module 
and move ,t to and from the aft cargo door. 

SN REV Jul 31/99 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

A. The following procedure is applicable to the Removal/ nstallation of the 
APU on the airplane in the aft lower cargo compartment. 

2. Ean1Pment 

A Hoist - P/N 90072-1 

B. Rail - P/N 76239-1 

C Transporter Dolly 

D. Torquemeter 

E. Lifting Eye 

3 Bemnve APU from èft Lower Cargo Campartmeot 

A. on flight deck electrical equipment 

(1) Pull out all APU circuit breakers, including GEN ONTROL Panel breaker 

(2) Pull out APU MAIN BATTERY circuit breaker, BATTER CHARGE and VOLTMETE, 
circuit breakers. 

(3) Position APU START switch to OFF and place tag "W RNING - DO NOT 
OPERATE APU". 

B Remove cooling air duet 

C. Disconnect electrical connectors Jl6, Jl8, Jl9 and J2 . 

D Disconnect Oil Quantity Indicator wire bundle. 

E. Disconnect fire extinguisher hose. 

F. Disconnect drain from shroud 

G Remove exhaust pipe and support link 

H. Remove APU air inlet duet. 

SN REV Jul 31/99 
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I Disconnect APU breather hese and vent line from oil tank. 

J Remove vent line and oil line to tank. 

K. Remove fuel inlet and vent line. 

L. Remove oil to engine hese. 

M. Drain oil tank and remove oil tank. 

Na Remove air pressure duet, load control valve and pressure sensing line. 

0 Install rail, hoist with two spacers and lifting eye. 

P. Remove the four support module attaching bolts, spacers and nuts 

Q. Remove APU from aircraft lower aft cargo compartment. 

R Install APU on transporter dolly 

4 Instal 1 APTJ 10 è-Ft Lowe"' Cargo Comca.,.tment 

A Prepare APU for installation 

(1) Visually inspect APU prior to installation in housing 

(2) Install Al?U shock mount supports in lower housing section 
Torque bolts toa value of 150 ±10 lbs/inch. 

(3) Install and attach all clamps, - cooling air inlet duet coupling, 
all connectors, cooling air exhaust and quick disconnects. 

(4) Check silicone rubber sealant,on housing sections for goed condition 
Repair or replace if necessary using-RTV88 silicone rubber (red) 
sealant 

iron; Sealant RTV732 may be used as an alternate. 

(5) Visually inspect for cleanliness and forgotten tools 

(6) Close APU engine housings (upper housing section, combustion chamber 
housing, front and rear housing sections) (See 49-10-0 Description/ 
Operation - Figure 1). 

(7) Tighten bolts and nuts toa torque value,of 55 ±5 lbs/inch 

49-10-0 
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B Install APU in Aft Lower Cargo Compartment 

(1) 'Install APU module and support on frame 

(2) 1 Install and torque the four attaching bolts, spacers and nuts toa 
torque value of 200 to 260 lbs/inch 

(3) Remove lifting eye, hoist with two spacers and rail 

(4) Install APU exhaust pipe and support link 

(5) Install APU air inlet duet 

(6) Reconnect drain to shroud 

(7) Reconnect fire extinguisher hose 

(8) Reconnect oil breather hese and vent line t 011 tank 

( 9) Ree on neet oil drain line 

(10) Install fuel inlet and vent line 

(11) Install oil line to engine hose 

(12) 

(13) 

Install air pressure duet, 
sensing line 

Install oil tank and fill 

(14) Install cooling air duet 

load control valre and pressure 

with oil (MOBIL J T II) 

(15) Reconnect electrical connectors Jl6, Jl8, Jl9, J20 and install 
safety wire 

(16) Reconnect oil quantity indicator wire bund e 

C On flight deck electrical equipment 

(1) Close all APU circuit breakers 1.nclud1ng G N CONTROL Panel circuit 
breaker 

(2) Close APU MAIN BATTERY circuit breaker, BA TERY CHARGE and VOLTMETER 
c1.rcu1 t breaker s 

(3) Remove warning tag from APU START switch 

SN REV Mar 1/92 
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APU POWER PLANT <MODULE) 

DESCRIPTION AND OPERA TION 
EFFECTIVITY RTCA LX-N19997 LX-N2000 

A The APU module prov1des a "qu1ck-change" package conta g an APU engme, 
engmé accessones and ac generator, plus necessary plumbmg, wumg and control 
components all enclosed m a pressure-tlght, fireproof, msulated ousrng 

B The APU module housmg prov1des qmck-d1sconnects for all fl 1d !mes and elecmc 
cables Air mtake and exhaust ductmg are connected to the hous g through Marman 
type clamps to exped1te the removal mstallat1on of the m dule m the cargo 
compartment Prov1S1ons are made m the upper housmg for ms 1mg hardware to hft 
the module and move 1t to and from the aft cargo door 

Ref • MM STEWARD-DAVIS 
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EFFECTIVITY RTCA LX-N19997 LX-N200 0 

1 Gene""al 

A. The following procedure is applicable to the Removal Installation of the 
APO on the airplane in the aft lower cargo compartme t. 

2. Emli pment 

A. Heist - P/N 90072-1 

B Rail - P/N 76239-1 

C. Transporter Dolly 

D. Torquemeter 

E. Lifting Eye 

3. Bemove agrr frnm AFt Lower Cargo Compa.-rment:. 

A On flight deck electrical equipment : 

(l) Pull out all APO circuit breakers, including GEf CONTROL Panel breaker. 

(2) Pull. out APO MAIN BATTERï circuit breaker, BATT Rï CHARGE and VOLTMETEI' 
circuit breakers. 

(3) Position APO START switch to OFF and place tag WARNING - DO NOT 
OPERATE APO". 

B. Remove cooling air duet. 

C. Disconnect electrical. coMectors Jl6, Jl8, Jl9 and 20. 

D. Disconnect Oil Quantity Indicator wire bundle. 

E. Disconnect fire extinguisher hose. 

F. Disconnect drain from shroud. 

G. Remove exhaust pipe and support link. 

H. Remove APO air inlet duet. 

SN REV Jul 31/99 
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I. Disconnect APO breather hose and vent line from oil tank. 

J. Remove vent line and oil line to tank. 

K. Remove fuel inlet and vent line. 

L. Remove oil to engine hose 

M Drain oil tank and remove oil tank 

N Remove air pressure duet, load control valve and pressure sensing line 

O. Install rail, hoist with two spacers and lifting eye. 

P Remove the four support module attaching bolts, spacers and nuts 

Q Remove A?U from aircraft lower aft cargo compartment 

R. Install APU on transporter dolly 

4 Tnsta 1 I APU 10 AFt I,ow.ar Carga Compa"tmeo~ 

A Prepare APO for installation 

Cl) Visually inspect APO prior to installation in housing 

(2) Install APO shock mount supports in lower housing section 
Torque bolts toa value of 150 ±10 lbs/inch. 

(3) Install and attach all clamps, cooling air inlet duet coupling, 
all connectors, cooling air exhaust and quick disconnects. 

(4) Check silicone rubber sealant on housing sections for good condition. 
Repair or replace if necessary using RTV88 silicone rubber (red) 
sealant. 

~ . Sealant RTV732 may be used as an alternate. 

(S) Visually inspect for cleanliness and forgotten tools. 

(6) Close APO engine housings (upper housing section, combustion chamber 
housing, front and rear housing sections).(See 49-10-0 Description/ 
Operation - Figure 1). 

(7) Tighten bolts and nuts toa torque value of 55 ±5 lbs/inch. 
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B. Install APU in Aft Lower Cargo Compartment. 

(ll Install APU module and support on frame. 

(2) Install and torque the four attaching bolts, spacers and nuts toa 
torque value of 200 to 260 lbs/inch 

(3) Remove lifting eye, hoist with two spacers and rail. 

(4) Install APU exhaust pipe and support link. 

(5) Install APU air inlet duet 

(6) Reconnect drain to shroud. 

(9) Reconnect oil breather hose and vent line to oil tank 

(10) Install fuel inlet and vent line 

(ll) Install oil line to engine hose. 

(12) Install air pressure duet, laad control valve and pressure 
sensing line. 

(13) Install oil tank and fill with oil (MOB IL JET II). 

(14) Install cooling air duet. 

(1S) Reconnect electrical connectors Jl6, JlS, Jl9, J20 and install 
safety wire. 

(16) Reconnect oil quantity indicator wire bundle. 

C On flight deck electrical equipment : 

Cl) Close all APU circuit breakers including GEN CONTROL Panel circuit 
breaker 

(2) Close APU MAIN BATTERX circuit breaker, BATTERX CHARGE and VOLTMETER 
circuit breakers. 

(3) Remove warning tag from APU START switch. 
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APU ENGINE HOUSING 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

l. GENERAL 

A. The APU engine housing provides a close fitting, pressure-tight, 
fircproof enclosure for the APU enginc, engine accessories and the 
AC electrical generator. The housing consists of four stainless 
steel ~ections: lower, upper, accessory cover and combustion chamber 
cover. Each housing section 1s lincd with a l/8-inch thick laycr of 
silicone rubber foam to provide noise and ther=al insulation during 
normal operation of the Al'U engine. If a fire should occur within 
the engine housing the increased temperature will cause the silicone 
rubber foam to expand and provide increased thercial insulation of 
the ho•Jsing. 

B. The accessory section and combustion chamber covers of the housing 
provide access to the APU engine for maintenance and for component 
replacecent. 

2. LOWER l!OUSI~G 

A. The lower housing section enclose~ the lower portion (approxim~tcly 
half) of the APU and extends from the APU exhaust to the generator 
mounting flange. The housing provides the isolation mounts for the 
APU engine and the structure for attaching to the APU base. The 
generator end of the housing is flanged to form the lower portion 
of the accessory cover ateachment. Mating flanges are provided for 
clamping the engine intake air, exhaust gas and pneumatic duces to 
the hou$1ng. Electrical connectors and quick-disconnects are pro­
vided for all fluid lines to expedite the installation and removal 
of the Al'U in the aft baggage compartment. 

3.' UPPER HOUSING 

A. The upper housing section encloses the upper portion of the APU and 
extends from the Al'U exhaust to the generator 1110unting flange. A 
large flanged hole is provided near the exhaust end of the housing 
for access to the Pngine combustion chamber. The generator end of 
the housing is flanged to provide a mating surface for the upper 
portion of the accessory cover. 

A/82 
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B. A strongback, on the longitud1nal centerl1ne 1ns1de of the 
upper hous1ng, conta1ns a threaded f1tt1ng for 1nsert1ng an 
eyebolt for l1ft1ng the APU dur1ng 1nstallat1on and removal 
External c1rcumferent1al r1bs carry the lead from the strongback 
down to the upper hous1ng mount1ng flange. 

4. COMBUS TOR CHAMB ER COVER 

A The combustor chamber cover 1s an 1nverted d1sh-shaped cover 
bolted to the upper housing. Removal of th1s cover prov1des 
access to the ign1ter plug and the combust1on chamber. 

5. ACCESSORY COVER 

A. The accessory cover 1s a large tub-shaped, flanged, component 
bolted to the upper and lower hous1ngs. Removal of this cover r='\ 
prov1des access to the hourmeter, AC electr1cal generator, eng1ne 
fuel pump and control unit. 

B. The accessory cool1ng air intake duet coupl1ng 1s clamped to 
this cover for qu1ck removal and installation 

l'l1 STEWARD DAVIS 

1/81 
SN REV. Dec 1/89 



" ~ .. .., ., .. 
,. ,&J ., 
::, s > 

A = 0 
B ,c u 
cu 
u 

1/81 Dec 1 /89 SN REV. 

•oEINO✓~+ 

Dl.::::J D MANUAL MAINT~NANCE 

--i·f '~-
. . 

,, , ••i 
.Lt -~ ~ 
"!., '• . ,. ,'_ 

~- .,.,., 
'- ~ )t.t,," ;r - .. _~ \ .. 

Il 

t u 

t' 
0 

" " ., 
u 
u 
< 

/ 

.. 
" C ., .... 
) "' 0 ::, 

.., 0 
:z: 

APL Engine Housing 

MM 

Figure 1 
,,uARD DA VIS ST.," 

' 

.. 

.. .. " ., .... ... ., ... ::, 
::, 0 

:,: 

lt!.!.! ,, ,~.., -... ,.,,,,~ - -> • 

49-11-01 
Page 3 



,, 
' 

49-11-01 
Page 4 

•• .,_ , 51 /ïil'il. - +· ✓~ --
DC::J D 

MAINTENANCE MANUAL 

' 0 
,; 

' ' -,., 
' '1', ~ 

' 

APU Combust1on Cnamber 

MM STEWARD•DAVIS 

'' 

" 

, 

,. 

1/81 
SN REV. Dec 1/89 

) . 

' ,. 

,, tj ,·, 

_ tl ,. 
,,., .. ,_ ,, 
,, 

',, 
,,t.. 

,! 

~ 

j 



( 

1/81 

-IINO✓~+ 

MAINTENANCE MANUAL 

/N_ ----- ,.. 
•-~I 

1 ,, --, ·-- ---
\ ,._1-, 

\ .. --.. / ' 

1 

~~~ 
iti,'"1r 1~..:., 

.,, 1 ,.l,,, -,,;;~ 

.... '1..,, .... ~~. ~-~ 

-~~; ... ... . ;-.. 

APU ACCESSORY COVER 
FIGURE 3 

MM STEvlARD JAVIS 

> . 

SN fu."'V. Dec 1 /89 

49-11-01 
Page 5 



i 

1 GENERAL 

SDIIN:;•Jd+ 

MAINTENANCE MANUAL 

APU ENGINE HOUSING 

DESÇRIPIJON AND OPERATION 

EFFECTIVITY RTCA LX-N 19997 LX-N20000 

A The APU engme housmg prov1des a close fittmg, pressure-t1ght, fireproof enclosure 
for the APU engme, engme accessones and the AC electncal geneator The housmg 
cons1Sts offour stalllless steel secuons lower, upper, accessory cover and combusuon 
chamber cover Each housmg sect1on 1s lmed w1th a 1/8-mch tlnck layer of s1hcone 
rubber foam to prov1de no1se and thermal msulauon dunng normal operauon of the 
APU engme If a fire should occur w1thm the engme housmg the mcreased 
temperature w11I cause the s1hcone rubber foam to expand and prov1de mcreased 
thermal msulatJon of the housmg 

B The accessory secaon and combusuon chamber covers the housmg prov1de access to 
the APU engme for mamtenance and for component replacement. 

2 LOWER HOUSING 

A The lower housmg secuon encloses the lower port1on (approxunately hallf) of the APU 
and extends from the APU exhaust to the generator mounang flange The housmg 
prov1des the 1solat1on mounts for the APU engme and the structure for attachmg to the 
APU base The generator end of the housmg 1s flanged to form the lower poruon of 
the accessory cover attachment Matmg flanges are prov1ded for clampmg the engme 
mtake all", exhaust gas and pneumatJc ducts to the housmg Electrical COMectors and 
quick d1sco.nnects and prov1ded for all flu1d !mes to exped1te the installauon and 
removal of the APU m the aft baggage compartment 

3 UPPER HOUSING 

A The upper housmg secuon encloses the upper poruon of the APU and extends from 
the APU exhaust to the generator mountmg flange A large flanged hose 1s prov1ded 
near the exhaust end of the housmg for access to the engme combust1on chamber The 
generator end of the housing IS flanged to prov1de a matmg surface for the upper 
poruon of the accessory cover 

Ref. MM STEWARD-DAVIS 
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B. A strongback, on the longitudmal centerlme inside of the upper housmg, contams a 
threaded fitnng for msertmg an eyebolt foi hftmg the APU dunng mstallauon and 
removal Extemal cll'Cumferential nbs carry the laad from the strongback down to the 
upper housmg mounting flange. 

4. COMBUSTOR CHAMBER COVER 

A The combustor chamber cover is an inverted d1sh-shaped cover bolted to the upper 
housmg Removal of th!s cover prov1des access to the 1gruter plug and combustion 
chamber 

5 ACCESSORY COVER 

A The accessory cover is a large tub-shaped, flanged, component bolted to the upper and 
lower housmgs Removal of tlus cover prov1des access to the hourmeter, AC 
electncal generator, engme fuel pump and control urut 

B The accessory coolmgg air mtake duet couphng 1s clamped to tlus cover for qu1ck 
removal and 1DStallat1on 

Ref MM STEWARD-DAVIS 
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APU ENGINE 

DESCRIPTION AND OPERATION 
EFFECTIVITY TCA LX-N20198 LX-N20199 

1. GENERA!. 

A. The pneumatic and shaft power gas turbine engine is a self-contained 
power source. Engine power is developed through compression of 
ambient air by a cvo-stage compressor. The compressed air, mixed 
with fuel and ignited, drives a radial invard-flow turbine wheel. 
The ~otating shaft power of the turbine wheel drives the compressor, 
the accessories, and the output drive shafc. 

2. COMPRESSOR AND TURBINE SECTION 

A, The compressor and turbine section develops the pne=atic and shaft 
power absorbed during operation of the cngine. The section consists 
of a cwo-scage cencrifugal compressor and a single-stage turbine 
wheel assembly rotating on a common shaft. n,e compressor is en­
closed by a compressor inlet plenum a~sembly. The first and second 
stage compressor impellers are pneumatically connected through inter­
stage duces. The turbine plenum assembly encloses the turbine com­
ponents «nd pru-,1des a receiver for compressed air from the com­
pre~sur discharge housing. A combustion chamber liner assembly 
providcs a combustion area and is perforated to provide the correct 
air-to-fuel mixture and burning race. A turbine torus assembly 
direccs combustion products co a turbine nozzle assembly which en­
compnsses the turbine wheel blades. A shroud encloses the turbine 
wheel blades and directs the exhausc gases to the turbine exhaust 
pipe. (Figure 2 illustrates a combined cross sectional view wich 
airflow schematic and a view of common accessory mounting pads.) 

3. ACCESSORY SECTION 

1/81 

A. The accessory gearcase section consists of a gearcase asselllbly and 
the foliowing engine accessories: fuel pump and control unit, oil 
pump assembly, centrifugal switch assembly, ~lectrical starter, tach­
ometer generator and cooling air fan. 

The gearcase assembly encloses a reduction gear system. A torsion 
shaft couples the compressor turbine main shaft to the main drive 
gear in the gearcase assembly. The main drive gear transmits power 
through the reduction gear system to drive the accessories at the 
required speed for each accessory. The arrangement of the accessory 
s~ar train permits the starter to drive all the accessories in add­
ition to driving the compressor iaipellers and turbine wheel during 
engine starting, 

MM STn/ARD DAVIS 
49-20-01 
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4. OPERATION 

A. The engine incorporaces concrol componencs in Che fuel, air, and 
eleccrical syscems which aucomacically control engine functions and 
maincain required engine speed and safe cemperature from iniciation 
of start through operation at full load. 

49-20-01 
Page 2 

\.lhen che scarcer is energized, the rotating starter drive pawls en­
gage a jaw in the accessory gearcase and starc driv1ng the gear 
train. The gear train drives the compressor and turbine rotacing 
parcs, the oil pump assembly and the fuel concrol unit, and the cen­
crifugal switch assembly. The low oil pressure switch electrical 
circuit remains normally closed. 

As the compressor and curbine rocacing parcs start curning, ambienc 
air is drawn through the inlec inco the compressor seccion. The 
air is compressed by che compressor first-stage impeller, then passed 
through interstage duces to the compressor second-stage impeller for 
further compression. The compressed air is discharged !neo a vaned 
de-swirl assembly and from there is directed into Che turbine plenum. 
(Clean bleed-air may be vichdrawn from an outlcc in the plenum chrough 
a bleed-air lead control valve when the engine reaches governed 
speed.) From the turbine plenum the compressed air enters the com­
bustion ch~mber. 

\.lhen engine speed reaches its requirEd value, rising oil pressure 
accuaces the scquencing oil pressure switch, which completes a cir­
cuit to the fuel solenoid valve and to che ignition unit. The fuel 
solenoid valve is energized co open to permit fuel flow to the fuel 
atomizer assembly. The fuel atomizer assembly sprays fuel of proper 
pattern and flow into the combustion chamber where the fuel and com­
pressed air mix. The ignition unit causes the ign1ter plug to ignite 
the fuel and air mixture in the combuscion chamber. 

Combuscion increases the energy concenc of the air-fuel mixture. The 
gases flow !neo the turbine torus assembly and through the turbine 
nozzle assembly to the blades of the turbine wheel. The spent gases 
are discharged through the turbine exhaust. A portion of the power 
developed at the turbine wheel is used to drive the compressor impel­
lers, the accessory gear train, and the driven accessories. The 
remainder of the pover is available for output shaft power to drive 
the generator when no-lead governed speed is attained~ 
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Acceleration of the engine continues through the combined force of 
the starter and energy of the hot gases. lJhen engine speed reaches 
its required value, the 35 percent switch in the centrifugal switch 
assembly opens, which breaks a circuit to the starter. Starter rota­
tien ceases and the starter driver pawls disengaee from the accessory 
gear train. Engine oi 1 pressure increases until the low oil pressure 
switch electrical circuit is opened, 

The engine continues to accelerate under turbine power. When engine 
speed reaches its required value, the 95 percent switch in the cen­
trifugal switch assembly closes, which opens a circuit to the igni­
tion unit and closes a circuit to the hounneter, the compressor dis­
charge valve and the speed relay. The igniter plug ceases firing, 
and combustion is self-sustaining. The hourmeter starts recording 
operating time. Acceleration continues until the no-lead governcd 
speed is reached. 

After steady-state no-lead governed speed is maintained for one minute, 
electrical loads or bleed-air loads may be imposed. 

Engine speed and exhaust temperature are automatically controlled 
w1th1n established limits by metering of fuel by the fu&l control unit, 

Smooth and proper acceleration 1s controlled by action of the accelera­
tion limiter valve in the fuel control unit The valve refercnces 
compressor air discharge pressure to fuel pressure, tl1en pressure­
actuated diaphragms operate a poppet valve to bypass more or less 
fuel to maintain the required ratio of fuel flow to compressor air 
pressure. During &tarting, when compressor air pressure is insuffi­
cient, the poppet valve is restrained from bypassing fuel by an ad­
justable spring pressure against the actuating diaphragm. The fuel 
pressure at which the spring pressure is overcome is the cracking 
pressure setting of the fuel control unit . 

• 
The turbine discharge temperature is controlled through a single ther­
mostat. During start and acceleration mode the thennostat controls 
the fuel control limiter valve by bleeding off some of the compressor 
air through the three-way solenoid valve. When the engine reaches 
the 95 percent RPH point the 95 percent switch closes and applies 28 
volts DC to the three-wsy solenoid valve effectively cutting off the 
compressed air from the fuel control limiter valve to the single ther­
mostat, With the air control switch closed (pneumatic shutoff (lead 
control) valve open), the turbine discharge temperature is new con­
trolled by the single thennostat bleeding compressed air through the 
three-way solenoid valve from the lead control valve. As the tempera­
ture rises, more air is bled through the thennostat allowing the butter­
fly valve in the load control valve to close reducing the lead on the 
engine thereby reducing the turbine discharge temperature. 

MM STEWARD DAVIS 
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Engine speed is controlled by action of the governor in the fuel con­
trol unit. The flyweight-type governor 1s driven by the main fuel 
pump drive shaft, which in turn, is driven through the accessory gear 
train. When engine speed exceeds the preset governed speed, the gov­
ernor flyweights move outward to open a slide valve to bypass fuel 
and so decrease engine speed. When engine speed drops, as when load 
is applied, the governor flyweights move inward to close the slide 
valve to permit greater fuel flow and so increase engine speed. 

Engine loading during bleed-air loading or combination shaft and 
bleed-air loading 1s automatically controlled within established 
limits by modulation of the load control valve butterfly position. 

Overload1ng and consequent excess1ve turbine discharge temperature 
1s controlled by act1on of the control thermostat. If turbine dis­
charge temperature re3ches a preset value, the ball valve in the con­
trol thermostat opens to bleed some of the control air from the load 
control valve actuator, which causes the actuator mechanism to move 
the valve butterfly toward amore closed position, thus reducing the 
load and the discharge temperature. When the temperature is reduced 
below the preset value, the control thermostat closes and stops bleed­
ing the control air from the actuator. 

The engine is provlded with certain safety devices which shut down 
the engine in the event of overspeeding, excessively high oil tem­
perature, or loss of oil pressure. 

If engine speed starts to exceed governed 'speed and governing de­
vices in the fuel control unit have not metered fuel sufficiently to 
reduce speed, the flyweight-actuated overspeed switch in the centri­
fugal switch assembly will close, which opens a circuit to the fuel 
solenoid valve. When the fuel solenoid valve is de-energized, it 
closes and shuts off fuel flow to the combustion chamber, thus stop­
ping the engine. 

If engine 011 temperature exceeds a preset value, the high oil tem­
perature thermostatie switch electrical circuit will close, complet­
inga ~ircuit toa holding relay and warning light, and to the pneu­
matic solenoid'valve to shutdown the engine. 
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The engine is stopped by actuation of the nonnally closed pneumatic 
solenoid valve, mounted on the gearcase assembly. The valve is con­
nected on the inlet port side toa compressor air discharge port, and 
on the outlet port side toa port on the centrifugal switch assembly 
\./hen the solenoid 1s actuated to open position, it pennits flow of 
compressed air into the centrifugal switch assembly As the sir 
pressure in the switch asscmbly builds up, the switch actuating lever 
is forced into contact with the overspced switch. \./hen the overspeed 
switch is actuated it opens a circuit to the fuel solenoid valve and 
so shuts off fucl flow to the combustion chamber, thus stopping the 
engine. 
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APU E::G tr:E - ADJUST"E:'T /TEST 

EFFECTIVITY TCA LX-N20198 LX-N20199 

1. CENERAL 

The test and adjustment procedures described in this subject sh&ll be 
performed by personnel who operate and maintain the equipment in the 
field, and can be accomplished with the engine removed or inscalled. 

Perform test and adjustment checks when possible before the engine is 
installed in the aircraft. Should any hc~vy repairs be required, refer 
to trouble shooting procedures provided in Engine Trouble Shooting Section. 

2. SPECIAL TOOLS 

,,. 1• 1 , , _ A. Cas Turbine Engine Tester 

1/81 

B. Eleccrical Cable 

c. Prcssure Gage and Case Set 

D. Scre..,driver and Wrench Assembly 

E. Thennostat Calibration Test Set 

(1) Cable Assembly 
(Component of 290417-2-1) 

(2) Thermocouple Assemhly 
(Component of 290417-2-1) 

F. Wheatstone Bridge 

/1:M STDIARD ~AVIS 

SN REV Jul 31/99 

AiResearch 290122-400 

A1Research 290128-1-1 

AiResearch 282645 

AiResearch 280353 

AiResearch 290417-2-1 

AiResearch 290424-1 

AiResearch 290416-2 

Model 4289-2 
Leads and Northrup, 
North Wales, PA 19454 

49-20-01 
Page 501 

7 



49-20-01 
?age 502 

1 

• ., .. ,,_,t.&7l!ii.flt .. / ~ 
D L::::J D rr 

MAINTENANCE MANUAL 

, 

Conncccion of Tester 
co Engine ('fypical) 

Figur~ 501 
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KEY TO FIGURE 501 

lA. OIL OUTPUT PRESSURE CONNECTION (GTCP85-98CK) 
2. CONTROL AIR OUTPUT PRESSURE CONNECTION 
3. ENGINE WIRING HARNESS RECEPTACLE 
4. FUEL OUTPUT PRESSURE CONNECTION 

4A. FUEL ATOMIZER HOSE ASSEMllLY 
5 . REMOTE BULKHEAD RECEPTACLE 
6. ELECTRICAL CABLE 
7. CONTROL AIR PRESSURE HOSE ASSY 
8. FUEL PRCSSURE HOSE ASSY 
9. OIL PRESSURE HOSE ASSY 

10. OVERSPEED TEST STOP SWITCH 
ll. TESTER 
12. FUEL PRESSURE COUPLING 
13. PANEL LIGHT 
14. CONTROL AIR PRESSURE COUPLING 
15. FUEL PRESSURE GAGE 
16. CONTROL AIR PRESSURC GAGE 
17. PANEL LIGHT SWITCH 
18. RECEPTACLE 
19. LOW OIL PRESSURE LIGHT (RED) 
20. EXIIAUST GAS TEMPERATURE SWITCH 
21 28 VDC JACK 
22. 35 PERCENT LIGHT 
23. 95 PERCCNT LIGHT 
24. LOAD LIGHT (GREEN) 
25, STOP SWITCH 
26. START SWITCH 
27. LOAD SWITCH 
28. EXHAUST TEHPERATURE INDICATOR 
29. DC VOLTMETER 
30. TACHOMETER INDICATOR 
31. OIL PRESSURE GAGE 
32, OIL PRESSURE COUPLING 
33. NAMEPLATE 

MM STEWARD DA VIS 
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J. EQUIPMENT C0NNECTI0NS 

A, Connect Tester (290122-400) to tng1ne 

49-20-01 
Page 504 

(1) Disconnect engine wiring harness receptacle from the APU housing 
receptacle. 

N0TE· Connectors of electrical cable (6) are 
identified by aluminwn marker bands. 

(2) Connect electrical cable (6) as follows· 

(a) Install CABLE TO TESTER connector in receptacle (18). 

(b) Install ENGINE C0NN connector to engine wiring harness 
receptacle (3), and install CUST0MER CABLE connector 
on main connector of remote bul~~ead receptacle (5). 

(3) Remove cap from output fuel pressure conncction (4, figure 501) 
at fuel control unit. Install fuel pressure hose assembly (8) 
on output fuel pressure connection (4). lnstall other end of 
fuel pressure hose assembly on fuel pressure coupling (12). 

(4) Remove cap from control air output pressure connection (2) at 
fuel control unit. Install control air pressure hese assembly 
(7) on contrel air output pressure connection (2). Install 
other end of control air pressure hose assembly on control air 
pressure coupling (14). 

(5) RelllOve cap from oil pressure connection (l) at sequencing oil 
pressure switch. Install oil pressure hose assembly (9) on 
oil pressure connection (!). Install ether end of oil pressure 
hose assembly on oil pressure coupling (32). 

(6) Check exhaust gas temperature loop resistance at initial use of 
tester as follows: 

(a) Remove tester panel attaching screws and lift panel to 
obtain access to temperature indicating circuit components. 

(b) Di~connect wire leads from exhaust temperature indicator 
tenninals on rear of indicator case to remove indicator 
from thennocouple circuit. 

N0TE: Make sure that white Chromel wire lead is 
connected to CR terminal and that green 
Alumel wire lead is connected to Al terminal. 

MM STEWARD DAVIS 
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(c) Connect a Wheatstone bridge to disconnected vire leads to 
measure resistance of thermocouple circuit. Measure ther­
mocouple circuit resistance. Resistance shall be 8.000 
! 0.035 ohms. If resistance is not within specified limit, 
adjust slide of variable resistqr in tester to obtain speci­
fied resistance, 

(d) Disconnect \lheatstone bridge and reconnect wire leads to 
temperature indicator terminals, Replace panel of tester 
and secure with attaching screws. 

WARNING: TEST PERSONNEL SHALL STAND CLEAR OF PLANES 
OF ROTATION OF COMPRESSOR AND TURBINE WHEELS 
AND HIGH TEMl'ERATURE EXHAUST DUCT D\JRING 
ENGINE OPERATION O~'LY QUALIFIED PERSONNNEL 
SHALL BE PERMITTED TO OPERATE, TEST, AND 
MAINTAIN ENGINE. EXERCISE EXTREME CAUTION 
TO PREVENT INTRODUCTION OF FOREIGN MATERIALS 
IN l.OHPRESSOR AIR INLET. 

(e) Engine is new ready for test 

PRECAUTIONARY REQUIREMENTS 

( A. Observe Precautionary Requirements 

( 
1 

'1 

' -
1/81 

(1) If operat1on limit• tabulated in Table 501 are excceded, or if 
seizing, unusual noise, smoke, fuel or oil leakage, or ether 
obvious malfunction is observed, shut down engine immediately 
and correct the cause of trouble. 
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Fuel and Lubrication System 
Test Setup (Typlcal) 

Figure 502 
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~tl TO FIG,RF 50" 

LINE) J 
4. 
5 
6, 
7 

DIL \ ::·;r COh~lECTIO~ (J/4-16 r-:n FOR 1/2 p: LI~ë) 
Or!.. \;'.'û co:;:,:::cno:. (J/4-16 7".D FO-:. l/2 I\, L!\E) 
,LS!. OR.AI\ VAL•;: CQt;}.ECTIO\ (i /16-20 7hD FO, l/4 r:; 
DIL RETvR'! co~~-EC7ION (TO T,-.\r,_) (J/ 4-16 ThD FOR 1/2 IN. LI:,E) 

1/81 

01!. FILTER 
DIL 7S'?ER,' TL,RE !lU1.B 

8 
OIL It;:.E:- CO:,,ECTIO:, (1-1/16-12 TrlD FOR 3/4 H! LI'-:) 
DE 0 RESoul1.E co:,~ECTIO:, (9/16-18 TIID ro• 3/8 r:, LI\L) 

9 ?L='.L FILTE:~ 
10 FLEL Ou7LET (TO ATO,:IZI..R) 
11 FLEL SOLE~OID VALVE 
12 . FL E:L D~l.Ir~ C0":-::scrI0\ ( 7 / 16-20 Tr°:J F0R 1/ 4 I}, L !'~[) 
13 ~cc::::.E-V.TION Ll!-!ITER ADJUSTI!E\T SCREW 
ll.. CO\ ;;:o_,OR ADJUST"E', T SCRt>I 
15 fUEL Fll.ESSl,;:.E cm:·,EcTIO'/ ( 7 / 16-20 T'lD fOP, 1/ 4 IN LINE) 
ló fcEL Il/LET cm \SC7ION (9/16-18 rHD FOh J/8 IN Llt-.i:) 
17 NOT L'SED 
lS SEQuE'lCI',G OIL PRESSUR!:. S',HTCH 
19 FuSL BOOST P!J'!P 
20 PR:SSLi? E rtFCl:W\îOR 
21 Shv ro::-::- nL\'F 
22 FUEL FILTER 
23 
24 
25 

PRESSc°'-E c~r.E (FUEL INL~:- (0 TO 20 P51C) 
~-•'.uAL FL1:L Blr,ASS V1.LVL 
PRESSu"RF GAGE (i'UEI.. DISC!l\l{CF) (0 10 120 PSIC) 

2A DIL T,\Nh 
27 P".ESSL"E CACE (OIL DISCHARCE) (0 TO 120 PSIG) 
28 TDPERATt:;:.E l\'DICATOR (DIL DISC!L.\RGC) (0 TO J00°F) 
29. SEQUE~CING OIL PRESSURE SWITCH 
JO. LOW PRESSURE SWITCH 
Jl OIL PRESSURE CONNECTION 

MM STEWARD DAVIS 
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TABLE 501 - OPERATING LI~ITS 

OBSERVA-rION CONDITION LIMIT REQUIR.EME~TS 

CAUTION:: STOP UNIT IF INDICATED VALUES EXCECD OR PE~SIST AT THESE LIMITS. 

Compressor Inlet Air 
Te::ipe::-acure 

Cooling Fan Air Inlec 
Temperacure 

Continuous operacion 

Continuous operation 

54C (lJOF) max. 

54C (130F) max. 

CAUTIO'I • TI'lU!INE DISCHARGE TE-!PERATURE DURING NOR.".\L ENGI>;E OPE'v\TION 
SdOULD NOT EÁCEED CONTINUOUS OPEAATION LIMIT. ENGINC OPERA­
TION AT TURBINE DISCHARGE T~E'tATURCS ABOVE CONTINUOUS OPERA­
TION LIMIT IS EVIDENCE OF E'IGINE DISTRl:SS, AND APPROPRIATC 
CCRRECTIVE ACTION S!!Ol/I.D BE TAKEN TO RESTORE NOR.'IAL OPERATION 

Turoine D1scharge 
T e:-p era t ure 

Continuous operation 

Never e"<ceed. 

620°G ( 1148° F) 

660°C ( 1220° F) 

NOTE: Never excecu cemperacures may be e"<cecded 
during engine start and acceleration, pro­
vided chat start ti~e does not e"<ceed limit 
shol.'Tl in Figu,e 503 

If turbine disc~arge temperature exceeds 
710C (lJlOF) during the start/acceleration 
c,cle, shut do~-n APU and perforrr a hot 

î 
/ 

start inspeccion. (Refer to INSPECTION/ ) 

Turbine \lheel Speeds 

Fuel Temperature at Fuel 
Control Unit Inlec 

49-20-01 
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CHECK.) 

Continuous operation 

10 second operacion 

Never exceed 

Any operating condition 

MM STEWARD DAVIS 

41,700 RPM max. 

42,500 to 44,500 RPH 

44,500 RPH max. 

4JC (UOF) max. 
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011 Temperature 

011 pressure 

_,,_./~~ 
DBD rr 

MAi NTE NANCE MAN UAL 

TABLE 501 - OPERATING LIMITS (cont) 

CONDITION 

Any operating condition 

30,000 RPM or higher 

Allowable fluctuation 
at steady-stnte 

LIMIT REQUIREMENTS 

124C (255F) max ) 
shall not exceed 
52C (125F) above 
fan inlet air tem­
perature. 

95 :!: 5 PSIG 

:!: 3 PS! max. 

Gearcase ~egative Pressure At rated speed -3 to -10 in. Hg 

Turbine Bearin_g 
Cavity Pressure 

At rated speed with vent 
to oil tank removed 

0 to -24 in. Hg ga 

CAUTION: IIAXIMl:JM PEAK VIBRATIONS GREATER THAN THE LP.UTS SHOWN MAY OCCUR 
AT CERTAIN CRITICAL TURBINE SPEEDS FROM 10,000 TO 13,000 RPM. 

NOTE 

DO NOT OPERATE THE UNIT CONTINUOUSLY AT ANY SPEED WHERE VIBRA­
TION EXCEEDS THESE LIMITS OR UNDER CONDITIONS THAT CREATE SPEED 
DWEUINGS BETWEEN 10,000 AND 13,000 RPM. 

Momentary vibration amplitudes in excess of specified limits are accep­
table during start and acceleration cycles, however, the magnitude of 
the observed amplitude excursions should not exceed twice the specified 
limits, i.e., 1.2 mil at gearcase end or 0.8 mil at turbine end. 

Vibration Amplitude Gearcase end at any 
operating condition 

0.6 mil max. at any 
trequency 

Starter Motor 

4/82 
SN fu.""'V, Dec 1/89 

Turbine end at any 
operating condition 

Duty Cycle 

0.4 mil max. at any 
frequency 

One minute on max. 
and four minutes 
off min. 

~: A cooling period of 30 minutes is re­
quired after four starter motor duty 
cycles. 

MM STEl'IARD DAVIS 49-20-01 
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TABLE 501 - OPERATING LIMITS (cont) 

OBSERVATION CONDITION LIMIT REQUIROfCNTS 

Light-off Time After oil pressure 
reaches 5 PSIG 

20 sec. max. 

Leakage 011 leakage from any 
&haft seal 

011 leakage from first­
stage compressor seal 
during or after shutdown 

Fuel leakage from 
accessory drain only 

Fuel leakage from 
turbine plenum drain 

Air leakage (uther than 
valve bleed holes, pn,s­
sure regulaLor, dCCeler­
ation limiter Vdlve cap) 

None 

None 

One drop per 
minute max. 

None, except on 
false start or 
blowout 

None, except plenum 
dr~in at slow speed 

Actuation of 110 
Percent Switch 

44,250 t 250 RPM 

NOTE: The use of the hot sect1on components will be extended 
by uperating the engine at no-lead guverned bpeed for 
at least one minute prior to application of a bleed-air 
lead. 

4. A. (2) Allow engine to operate at no-lead governed speed for one minute 
(minimum) prior to application of a bleed-air lead. 

49-20-01 
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(J) 

(4) 

~: The use of the hot section components will be 
extended by operating the engine at or below 
the recommended pneumatic thermostat setting. 

Calibrate pneumatic thermostat at 
perature setting 565°c (1050°F). 

or below the reconunended 
(Refer to Table 502.) 

Allow engine to operate at zero bleed-air for three minutes 
(minimum) prior to shutdown. 

MM STEWARll DAVIS l-/81 
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TABLE 502 - ENC.INE EX!!AUST GAS Tl:.111.'FRATURE (EGT) SETTINGS 

EGT Measure:::ienc Pne~~atic (Load Mode) 
Ther:nos ta t 

MAX. 

, Test Set 620C 
(1150F 

5 Cl!EClS AND ADJUSTMENTS 

A Check and Adjust Fuel Control Unit Acceleration Liciter Valve 
Cracking Pressurc 

8/88 

NOT~ Connection of tester is not rcouircd. 

(1) Re~ove cao at control air pressure connection (2, Fig~re 501) at 
Iuel control unit to vent accelerat1on limiter valve to ambienc 
pressure during pressure checK, 

(2) Disconnect fuel atomizer ho~~ assembly (4A) from tee fltling, 
then connect a suitable length of 1/4 inch high pressure hose 
to tee fitting. 

(3) Connect pressure gage of case set (282645) to high pressure hose 
installed in step (2). 

(4) Energize start switch to rotale engine by btarter mot~r aclion 

DO NOT EXCEED STARTER DUTY CiCLE LIMIT 
SPECIFIED IN TABLE 501. 

MM STEWARD DAVIS 49-20-01 
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Note acceleration limiter valve crac~i-g pressure 
tely 20 percent (3000 to 9000 R.?u) enginc speed. 
sure shall be 60 ! 2 PSIC. 

at approxi:::a­
Crac'<ing pres-

NOTE If cracking pressure is not vichin l!~its, 
loosen lockn~t and adJusc acceleration 
limiter valve adjust:nent scre..1 (Figure 502) 
usi~g scre~dri,er and ~rench asse=oly (280]5]) 
Cloc~Jise adjust~e~~ aec~aases pressure ~~e~ 

a<lJust~enc is sa:isfac~ory, t!gnte~ loc~~ut, 
and recneck acceleration limiter valve cracx­
ing pressure per instructions outlined in steos 
(4) and (5). Lock-..1ire 

(6) Discon~ect prcssure gage and high pressure hose fro~ tee fitti~,. 
the~ reconnec: fuel ato~izer ~ose asse~olJ :o tee fitt~r; 

(7) Re-install cao on control air out?ut oressure co-nection (2, 
Figure 501) at fuel control unit 

3 Cnec~ Cngire Start, Acce!e=ation, Operation, and Ac:uacion of Au:o­
rnat.1c Concrols 

If e~~inc does no~ ope~acc sacisfac:oril 1 as !r­
d1cated in follo~i~g stcos, stop eisine and corrcc: 
malfunction before proccedi~g ("efer to Eng1~e 
îrouble ,hooting Section) 

(1) Connec: Ergi~e 7ester (2901Z2-400) to ergine 

-è-20-01 
o;e :12 

(a) Place lead svitch (27, Figure 501) in OF~ position. 

(b) ~onentarily place start svitc, (26) in STA.~T position. 

l) Low oil pressure light (red) (19) and 35 percent light 
(22) shall go on i=,ediately. 

2) E~gine snall start and ac:elerate s~oochly, indicated 
by evidence of oil ?ressure at oil pressure gage 
(Figure 501) engine speed at tachometer indicator, com­
pressor air pressure at control air pressure gage, fuel 
pressure at fuel pressure gage and exhaust gas te~=er­
ature at •~haust gas terperature indicator If APU 
does not reach governed speed vithin ci:::e liQft sho~~ 
in Figure 503 , ceri:unace s::arc 
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[....,--'MAX/MUM 
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NOTES 

1 NACA STANOARD SEA lfVEL PRESSURf 

2 STARTING TIME OEF INED AS THE PERIOD 
FROM STARTER ACTUAIION TO NOMINA!. 
GOVERNEO SPEED WITH NO BLEED OR 
ELECTRICAL LOAD BEING APPLIEO 

J OC POWER EQUIVALENT TO ONE ANJIS0-2 
STORAGE BAITERY WIIH EltCTOOLYIE 
TEMPERATURE Alo·, (-18° C) Oi HIGHER 

4 SERIES RESISTANCE Of' CABLES FROM &ATTERY 
TO UNIT ELECTRICAL CONNECTOR NOT TO 
EXCEEO O Oló OHM 

S TOTAL LOA0 lMPOSEO OUAINC, STARTING 
CYCLE t<OT TO EXCEED THE POLAA MOMENT 
OF INEIIT/A A.N0 FRICTIONAL 0ltA.G IMPQSEO 
BY A.N AIRCRAFT-TYPf, 60 KVA, AC GENEP.ATOJt 
AND AN AIRÇRAFT-TYPE TACHOMETER 

-60 -20 20 60 100 IJO 6- THE Oll VISCOSITY Al THE LOWER TEMPERATURE 
LIMIT FOR STARTING IS IJ,000 CE.NTISTOKES (-51 1) (-28 9) (-6 7) (15 6) (J" 8) (60 0) 

APU INLET TOTAL TEMPERATURE - °F ( C) 

THE L9WER TE~PERAIURE LIMIT FOR TYPE 1 ,Oll 
IS -<>5 F (-SJ 9 C) WHICH EOUAIEI TO -40 F 
(-40' C) FOR TYPE Il 

Starting Time Vs APU 
Inlet Total Temperature 

F1gure 503 

SN ilEV, Dec 1/89 
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J) Throughout start, acceleration, and operation, exhaust 
gas temperature, indicated on exhaust gas temperature 
indicator shall not exceed limits specified in Table 
501. 

CAUTION: SHUT DOWN ENGINE AT ONCE AND CORRECT 
TROUBLE IF EXl!AUST GAS TEMPERATURE 
EXCEEDS LIMITS SPECIFIED IN TABLE 501. 

4) When oil pressure reaches 2.5 to J,5 PSIG, indicated 
at oil pressure gage, fuel solenoid circuit shall 
close, allowing fuel flow, indicated on fuel pressure 
gage. 

5) When engine speed reaches npproximately 35 percent, 
indicated on tachometer indicator, 35 percent switch 
shall actuate to break starter circuit, indicated by 
35 percent light going off 

6) When engine speed reaches 95 percent, indicated on 
tachometer indicator, 95 percent switch shall actuate 
to break ignition circuit and close time totalizing 
meter circuit, indicated by 95 percent light going 
on and engine time cotalizing meter starting to record 
time, 

NOTE Indication of 100 percent speed on tester 
tachometer indicator is equivalent to 41,185 
RPM turbine wheel speed. 

7) Engine shall continue co accelerate, and fuel control 
unit governor shall operate to control engine speed 
at no-load governed speed, 101.25 percent (41,700 RPM) 
maximum, indicated on tester tachometer indicator. 

8) Energize pneumatic shutoff solenoid to shut down engine. 
Solenoid shall open to pressurize centrifugal switch 
and actuate centrifugal switch overspeed switch. 

C. Check and AdJust Fuel Control Unit Governor Speed Setting 

(1) Connect Engine Tester (290122-400) to engine. 

49-20-01 
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(a) Place load switch in OFF position. 

(b) Momentarily place start switch in START position and allow 
engine to accelerate to no-lead governed speed. 

!iQI!: Indication of 100 percent engine speed on 
tachometer indicator is equivalent to 
41,185 RPM turbine whcel engine speed. 
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(c) With no-load applied, engine speed shall stabilize at 
101.25 percent (41,700 RPM) maximum indicated on tester 
tachometer indicator. 

(d) If steady-state no-load governed speed is not vithin limits 
of 100.75 to 101.25 percent (41,500 to 41,700 R.PM) indicated 
on tester tachometer indicator, loosen locknut and adjust 
governor adjustment scre,, (Figure 502) using screwdriver 
and wrench assembly. Clockwise adjustment increases speed, 
counterclockwise adjustment decreases speed. 

(e) When adjustment is satisfactory, tighten locknut. Lockwire. 

D. Check Air Pressure Regulator Output Pressure 

( NOTE· No testinr of regulator is permitted at field level. 

( 

(1) Disconnect outlet air pressure line between air pressure regula­
tor and load control valve at regulator. 

(2) Connect control air pressure hose assembly (Figure 501) to out­
let port of pre~~ure regulator or test port on load control 
valve, a~ applicable, and connect other end of hose to control 
air output pressure coupling on tetter. 

(3) Start engine and allow to accelerate to no-load governed speed. 
Observe pressure indicated on control air pressure gage. Pres­
sure shall be 38 0 to 39. 0 inches Hg gage (18. 6 to 19. 2 PSlC). 

(4) lf regulated outlet pressure 1s not vithin specified limits, 
shut dovn engine, loosen locknut on opposite end of air pressure 
regulator and turn adjustment screv clockwise to increase out­
let pressure, and countercloclcvise to decrease outlet pressure. 
Tighten locknut and repeat check procedure. Lockwire. 

~. Perform Pneumatic (Load Control) Thermostat Check and Calibration 
Procedure 

NOTE: It is necessary to install load control valve to provide 
a means of applying and controlling engine bleed air, 

(1) Remove installed engine thermocouple (Figure 504) and replace 
with thermocouple assembly (290416-2). Refer to 49-70-01, 
REMOVAL/INSTALLATION fcr thermocouple removal instructions. 

(2) Ccnnect cable assembly (290424-1) to thermocouple assembly 
(290416-2) and receptacle on test set (290417-2-1). 

MM STEWARD DAVIS 
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ENGINE CONNfCTIONS 

TO CUSTOMER 
OVERSPEED 

TEST CIRCUIT 

TO EXH 
OR CKT 

.._ ___________ TO NO 1 

ELECTRICAL SYSTEM 

,/ 
!SA 

s' 

_, 

TO NO' 8 

24 
\= 

SPEED 

Electrical Syscem Test Setup (Typical) 
Figure 504 
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• KEY TO FIGURE 504 

l. STARTER MOTOR POSITIVE TERMINAL 
2. STARTER MOTOR NEGATIVE TERMINAL 
3. TEE ASSY 
4. NUT 
s. 
6. 
7. 
8. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 

15A. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

GEARCASE NEGATIVE PRESSURE GONNEGTION 
ORIFICED CAP 
ENGINE CONTROL INPUT RECEPTACLE 
TACHOMETER-GENERATOR HOUNTING PAD (AND20005, TYPE XV-B) 
TIJRB INE EXHAUST FLANGE 
LOAD CONTROL VALVE 
CONTROL AIRLINE FROM PNEUHATIC THERMOSTAT 
PNEUHATIC THERMOSTAT 
ENGINE THERHOCOUPLE 
ENGINE HARNESS ASSY 
PNEUHATIC SOLENOID VALVE (CDP) 
(CODE SD) ELECTRONIC SPEED SWITCH 
CONTROL PANEL HARNESS RECEPTACLE 
START SWITCH 
GREEN READY-TO-LOAD LIGHT (95 PERCENT LIGHT) 
SHUNT 
A.'1METER (0 TO 500 A.'fi'S) 
STARTER RELAY 
MASTER STOP SWITCH 
TACHOMETER-GENERATOR 
EPUT METER (TACHOMETER INDICATOR) 
COMPOUND GAGE (GEARCASE NEGATIVE PRESSURE) 
EXHAUST CAS TEMPERATURE Itll)ICATOR 
LOCKOUT RELAY (CUSTOHER FURNISHED) 
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(3) Check load control thermostat temperature control point as follows. 

(a) Start engine in accordance with applicable instruct1ons. 

NOTE. Assure that laad control valve exit is 
clear for full bleed to atmosphere. 

(b) Open engine load control valve and position air-conditioning 
system valves as requ1red to laad engine. 

CAUTION· DO NOT ALLOW TURBINE DISCHARGE TEMPERATURE 
TO EXCEED LIMITS SPECIFIED IN TABLE 501 

(c) Observe exhaust gas temperature reading on EGT indicator at 
point of temperature stabilization. If exhaust gas temperature 
1s not within l1mits spec1f1ed 1n Table 502 recal1brate 
thermostat is accordance w1th step (4). 

NOTE Remove pneumat1c load and operate engine 
three minutes (minimum) at no-load condi­
tion prior to shutting down engine. 

(d) Remove pneumatic laad and al low temperatures to stabil1ze, 
then shut down engine 

(4) Cal1brate load control thermostat 1f required, as fellows. 

49-20-01 
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(a) Oetermine thermostat control temperature 1n accordance w1th 
step ( 3). 

(b) Remove thermostat ball valve assembly from thermostat body 
after d1sconnecting control air line. 

(c) Remove and measure total thickness of sh1m stack us1ng a 
m1 crometer. 

{d) Determine total thickness of sh1m stack requ1red to cal1brate 
thermostat to control at des1red temperature by subtracting 
the observed control point from the desired control point and 
d1vid1ng result by 30, if cal1brations are made in degrees 
Fahrenheit, or 17, 1f calculat1ons are made in degrees 
cent,grade. Result 1s th1ckness of sh1ms in thousandths of 
an inch, wh1ch shall be added or removed from total sh1m stack 
thickness to obta,n requ1red setting. 

(e) Re-1nstall thermostat ball valve assembly 1nto thermostat body 
and tighten to torque value of 150 to 175 1nch-pounds. If requ1rad 
temperature change is less than 17C (30F) adJust thermostat body 
w1th1n spec1f1ed torque range. 
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(f) Reconnect thermostat control line and tighten "B" nut to 
torque value of 135 to 150 inch-pounds. Use back-up wrench 
to hold hall valve a&sembly \lhen tightening "B" nut. 

(g) Recheck temperature control point after &himming thennostat, 
in accordance with step (3). Controlling temperature shall 
repeat within Je (SF) for two successive checks. 

(h) Remove thermostat calibration test set from engine. Re-in­
stel! engine thermocouple. Refer to 49-7-1, REMOVAL/ 
INSTALLATION for thermocouple installation !nstructions 

F. Check and Adjust Load Control Valve Race Control Time 

(1) Start and accelerate engine to no-load governed speed. 

(2) Apply bleed load and record time for load control valve to 
control from no-load to full bleed load. 

NOTE: If opening time is not \lithin limits, hold load 
control valve race adjustment scre" (refer to 
Report No. 49-50-40) and loosen locknut. Turn 
adJustment clockwise to increase opening time, 
counterclockwise to decrease time. Hold adjust­
ment screw and tighten locknut. Lockwire. 

(3) Full bleed load shall be reached \lithin 9 to 14 seconds. 

(4) Repeat procedures outlined in steps (1), (2) and (3) until open­
ings time is \lithin limits. 

G. Perform Accessory Gearcase Assembly Negative Pressure Check 

NOT!:.: Connection of engine tester is not required for this 
check. This check need only be accomplished during 
trouble shooting to determine cause of high oil con­
sumption or noticeable oil &moke from exhaust. 

(1) Remove vent plug from port on front of accessory gearcase. 

(2) Install a suitable bulkhead tee (Figure 504 with 0.035 to 0.040 
inch orifice in vent port. 

(3) Connect flexible hose to bulkhead tee and connect other end of 
hose toa compound pressure gage. 

(4) Start engine and allow to accelerate to no-lead governed speed 

(5) Note pressure reading on gage; pressure shsll be -3 to -10 
inches mercury gage. 

(6) Shut do= engine and remove flexible hese, gage and bulkhead tee 
from accessory gearcase vent port. Re-install vent plug. 
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APUENGINE 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A. The pneumanc and shaft power gas turbine engine is self-contained power source 
Engme power is developed lhrough compress1on of amb1ent all" by a two-stage 
compressor The compressed au-, mixed w1th fuel and 1gmted, dnves a radial mward­
flow turbuie wheel The rotaong shaft power of the turbine wheel dnves • the 
compressor, the accessones, and the output dnve shatt 

2. COMPRESSOR AND TURBINE SECTION 

A The compressor and turbuie section develops the pneumatlc and shaft power absorbed 
durmg operation of the enguie. The secnon cons1sts of a two-stage centnfugal 
compressor and a smgle-stage turbme wheel assembly rotating on a common shaft 
The compressor IS enclosed by a compressor miet plenum assembly. The first and 
second stage compressor !IDpellers are pneumaocally connected through mterstage 
ducts The turbine plenum assembly encloses the turbuie components and prov1des a 
receiver for compressed au- from the compressor d1scharge housing A combusoon 
chamber lmer assembly prov1des a combusnon area and 1s perforated to prov1de the 
correct aU"-to-fuel mixture and burrung rate A rurbme torus assembly dU"ects 
combusnon products to a turbine nozzle assembly wluch encompasses the turbme wheel 
blades A shroud encloses the turbine wheel blades and d1rects the exhaust gases to the 
turbme exhaust p1pe (Figure 2 11lustrates a combmed cross sect1onal view w1th a1rflow 
schematic and a view of common accessory mounong pads ) 

3 ACCESSORY SECTION 

A The accessory gearcase section consISts of a gearcase assembly and the followmg 
engme accessones. fuel pump and control urut, 01I pump assembly, centnfugal switch 
assembly, electncal starter, tachometer generator and coolmg air fan. 

The gearcase assembly encloses a reducoon gear system. A torsion shaft couples the 
compressor turbine main shaft to the mam drive gear in the gearcase assembly The 
mam dnve gear transmits power through the reduction gear system to dnve the 
accessones at the reqUU"ed speed for each accessory. The arrangement of the accessory 
gear tram permits the starter to dnve all the accessones m add1t1on to dnvmg the 
compressor unpellers and turbme wheel dunng engme starnng 
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4 OPERATION 

A The engme incorporates control components m the fuel, air, and electrical systems 
wh!ch automancally control engine functJ.ons and maintain required engme speed and 
safe temperarure from !Illtlatlon of start through operatJ.on at full Ioad 

49-20-02 
Page 2 

When the starter is energized, the rotatJ.ng starter dnve pawls engage a JaW UI the 
accessory gearcase and start dnvU1g the gear train The gear tram dnves the 
compressor and turbme rotanng parts, the otl pump assembly and the fuel control urut, 
and the centnfugal switch assembly The low otl pressure switch electncal c1rCu1t 
rema!IlS normally closed 

As the compressor and turbllle rotanng parts start turrung, amb1ent all' IS drawn through 
the miet into the compressor secnon The all' 1s compressed by the compressor fll'st­
stage impeller, then passed through U1terstage ducts to the compressor second-stage 
llllpeller for further compression. The compressed all' 1s d1Scharged into a vaned de­
swll'I assembly and from there 1s dU'ected U1to the turbine plenum (Clean Bleed-air 
ma:r be w1thdrawn from an outlet UI the plenum through a bleed-all' load control valve 
when the engme reaches govemed speed ) From the turbme plenum the compressed 
all' enters the combusnon chamber 

When engme speed reaches 1ts requrred value, nsing 01! pressure actuates the 
sequencU1g otl pressure switch, wluch completes a CU'CU1t to the fuel soleno1d valve and 
to the 1grunon umt The fuel so!eno1d valve IS energIZed to open to permit fuel flow 
to the fuel atom1Zer assembly The fuel atom1Zer assembly sprays fuel of proper 
pattern and flow into the combust1on chamber where the fuel and compressed arr mix 
The 1gnition urut causes the 1gruter plug to 1grute the fuel and all' mixture m the 
combust1on chamber 

Combusnon U1creases the energy content of the aU'-fuel mixture The gases flow into 
the turbU1e torus assembly and through the turbme nozzle assembly to the blades of the 
turbine wheel The spent gases are d1scharged through the turbme exhaust A poruon 
of the power developed at the turbU1e wheel 1s used to dnve the compressor impellers, 
the accessory gear train, and the driven accessones The remaU1der of the power 1s 
avatlable for output shaft power to dnve the generator when no-load govemed speed 
IS attamed. 
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APU ENGINE SCHEMATIC 

FlGURE 1 
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4 OPERATION (CONTINUED) 

Accelerati.on of the engme continues through the combmed force of the starter and 
energy of the hot gases. When engine speed reaches 1ts required value, the 35 percent 
switch in the centnfugal switch assembly opens, wluch breaks a circuit to the starter 
Starter rotation ceases and the starter dnver pawls d1sengage from the accessory gear 
train. Engine otl pressure mcreases untJ.! the low otl pressure switch electncal circuit 
1s opened. 

The engme conunues to accelerate under turbme power When engme speed reaches 
1ts required value, the 95 percent switch in the centnfugal switch assembly closes, 
wh1ch opens a circuit to the 1gn!tlon umt and closes a circuit to the hourmeter, the 
compressor discharge valve and the speed relay. The 1gruter plug ceases firmg, and 
combusuon 1s self-sustammg The hourmeter starts recordmg operatmg urne 
Accelerauon contmues untJ.l the no-laad govemed speed 1s reached 

After steady-start no-laad governed speed 1s mamtamed for one mmute, electncal leads 
or bleed-air leads may be unposed 

Engme speed and exhaust temperature are automaucally controlled w1thm estabhshed 
!units by metermg of fuel by the fuel contra! urut 

Smooth and proper accelerat1on IS controlled by act1on of the acceleration lun1ter valve 
m the fuel contra! umt The valve references compressor air d1scharge pressure to fuel 
pressure, then pressure actuated d1aphragms operate a poppet valve to bypass more or 
Iess fuel to mamtam the requ1red rauo of fuel flow to compressor air pressure Durmg 
starti.ng, when compressor air pressure 1s msufficient, the poppet valve 1s restramed 
from bypassmg fuel by an adJustable spring pressure against the actuatmg d1aphragm 
The fuel pressure at wh1ch the sprmg pressure 1s overcome 1s the crackmg pressure 
setting of the fuel contra! urut 

The turbme discharge temperarure 1s controlled through a smgle thermostat Dunng 
start and acceleration mode the thermostat controls the fuel control hmiter valve by 
bleedmg off some of the compressor air through the three-way soleno1d valve When 
the engme reaches the 95 percent RPM pomt the 95 percent switch closes and apphes 
28 volts DC to the three-way solen01d valve effectively curung off the compressed air 
from the fuel contra! limiter valve to the smgle thermostat. W1th the air contra! switch 
closed (pneumatic shutoff (laad control) valve open), the turbme dIScharge temperature 
1s now controlled by the smgle thermostat bleedmg compressed air through the three­
way soleno1d valve from the Ioad control valve. As the temperature nses, more air IS 

bied through the thermostat allowing the butterfly valve in the load contra! valve to 
close reducmg the laad on the eng1ne thereby reducing the turbme d1scharge 
temperature 
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4 OPERATION (CONTINUED} 
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Engme speed is comrolled by acoon of the govemor m the fuel control UIÛt The 
flywe1ght-type governor 1s dnven by the mam fuel pump dnve shaft, winch m turn, 1s 
dnven through the accessory gear train. When engme speed exceeds the preset 
govemed speed, the govemor flyweights move outward to open the slide valve to 
bypass fuel and do decrease engme speed When eng111C speed drops, as when load 1s 
apphed, the govemor flywe1ghts move mward to close the shde va!ve to pemut greater 
fuel flow and so mcrease engme speed 

Engme loadmg dunng bleed-arr loadmg or combmaoon shaft and bleed-air loadmg IS 

automattcally controlled w1th estabhshed !1.1I11ts by modulatton of the load contra! valve 
butterfly pos1t1on. 

Overloadmg and consequent excess1ve turbme d1scharge temperature 1s controlled by 
actton of the control thermostat If turbme d1scharge temperature reaches a preset 
value, the bal! va!ve m the control thermostat opens to bleed some of the control arr 
from the load control va!ve actuator, wluch causes the actuator mechamsm to move the 
valve butterfly toward amore closed pos1t1on, thus reducmg the load and the d1scharge 
temperature. When the temperature IS reduced below the preset va!ve, the control 
thermostat closes and stops bleeding the control arr from the actuator 

The engme 1s prov1ded w1th cercam safety deVIces wh1ch shut down the engine m the 
event of overspeedmg, excess1vely lugh 011 temperature, or loss of 01! pressure 

If engme speed starts to exceed govemed speed and govemmg dev1ces m the fuel 
control urut have not metered fuel suffic1ently to reduce speed, the flywe1ght-actuated 
overspeed switch in the centnfugal switch assembly w!ll close, wh1ch opens a circuit 
to the fuel soleno1d valve. When the fuel soleno1d valve 1s de-energized, 1t closes and 
shuts off fuel flow to the combusuon chamber, thus stoppmg the engme 

If engme o!I temperature exceeds a preset va!ve, the lugh otl temperature thermostattc 
switch electnca! circuit win close, complettng a CU"CUlt to a holdmg relay and wammg 
hght, and to the pneumatJ.c soleno1d va!ve to shutdown the engme 
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4 OPERATION <CONTINUED} 

The engme 1s stopped by actuaoon of the normally closed pnewnaoc soleno1d valve, 
mounted on the gearcase assembly. The valve 1s connected on the miet port side to a 
compressor air d1scharge port, and on the outlet port s1de to a port on the centnfugal 
switch assembly When the solenoid 1s actuated to open pos1t1on, it penmts flow of 
compressed all' mto the centnfugal switch assembly As the all' pressure m the switch 
assembly bu1lds up, the switch acruatmg lever 1s forced mto contact w1th the overspced 
switch.· When the overspeed switch 1s actuated 1t opens a c1rcmt to the fuel soleno1d 
valve and'so shuts off fuel flow to the combusuon chamber, thus stoppmg the engme 
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APU ENGINE - ADUSTMENT/TEST 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

The test and adJustment procedures described m this subJect shall be performed by personnel 
who operate and maintain the equ1pment in the field, and can be accomphshed w1th the englIIC 
removed or mstalled. 

Perform test and adJustment checks when poss1ble before the engine IS mstalled m the all'Craft 
Should any heavy repairs be requrred, refer to trouble shootmg procedures prov1ded m EnglIIC 
Trouble Shooting Section 

2 SPECIAL TOOLS 

A Gas Turbine Engine Tester 

B Electncal Cable 

C Pressure Gage and Case Set 

D Screwdnver and Wrench Assembly 

E Thermostat Cal1brat1on 

(1) Cable Assembly 
(Component of 290417-2-1) 

(2) Thermocouple Assembly 
(Component of 290417-2-1) 

F Wheatstone Bridge 

A!Research 290122-400 

A!Research 290128-1-1 

A!Research 282645 

Arresearch 280353 

A1Research 290417-2-1 

A1Research 290424-1 

A!Research 290416-2 

Model 4289-2 
Leads and Northrup 
North Wales, PA 19454 

Ref.: MM STEWARD-DAVIS 
SN REV Jul 31/99 
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lA, OIL OUTPUT PRESSURE CONNECTION (CTCP85-98CK) 
2. CONTROL AIR OUTPUT PRESSURE CONNECTION 
3. ENCINE WIRIHC IIARNESS RECEPTACLE 
4. FUEL OUTPUT PRESSURE CONNECTION 

4A. FUEL ATOMIZER HOSE ASSO-WLY 
5. RDIOTE BULKHEAD RECEPTACLE 
6. ELECTRlCAL CABLE 
7. CONTROL AIR PRESSURE ltOSE ASSY 
8, FIJCL PRCSSURE HOSE ASSY 
9. OIL PRESSURE HOSE ASSY 

10. OVERSPEED TEST STOP SWITCH 
ll. TESTER 
12. FIJEL PRESSURE COUPLING 
13. PANEL LICHT 
14. CONTROL AIR rRESSURE COUPLING 
15. FUEL PRESSURE GAGE 
16. CONTROL AIR PRESSURE GAGC 
17. PANEL LICHT SWITCH 
18. RECEPTACLE 
19. LOW OIL PRESSURE LIGHT (RED) 
20. EX!IAUST CAS TEHPCRATURE SWI!CII 
21. 26 VDC JACK 
22. 35 PERCENT LICHT 
23. 95 PERCEIIT LICHT 
24. LOAD LIGHT (GREEN) 
25. STOP SWITCH 
26. START SWITCH 
27. LOAD SWITCH 
28. EXHAUST TEMPERAîORE INDICATOR 
29. DC VOLTMETER 
JO. TACIIOHITER INDICATOR 
Jl. OIL PRCSSUltE GAGE 
J2. OIL PRESSURE COUPLING 
JJ. NAHEPLATE 

KEY TO FJGURE sot 

Ref MM STEWARD-DAVIS 
SN REV Jul 31/99 
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3. EOUIPMENT CONNECTIONS 

A Connect Tester (290122-400) to Engme. 

49-20-02 
l?age 504 

(1) Disconnect engme wiring hamess receptacle from the APU housing 
receptacle. 

NOTE Connectors of electncal cable (6) are 1denufied by alummum 
marker bands. 

(2) Connect electncal cable (6) as fellows 

(a) Install CABLE TO TESTER connector m receptacle (18) 

(b) Install ENGINE CONN connector to engme WU111g hamess 
receptacle (3), and mstall CUSTOMER CABLE connector on mam 
connector of remote bulkhead receptacle (5) 

(3) Remove cap from output fue! pressure•connecuon (4, F1gure 501) at fuel 
contra! llDlt Install fuel pressure hose assembly (8) on output fuel pressure 
cormection ( 4) Insta!! other end of fuel pressure hose assembly on fuel 
pressure couplmg (12) 

( 4) Remove cap from contra! au: output pressure connecuon (2) at fuel contra! 
unit Insta!! contra! air pressure hose assembly (7) on contra! au: output 
pressure connecuon (2) Install other erid of contra! air pressure hose 
assembly on contra! air pressure couplmg (14) 

(5) Remove cap from 01! pressure connecuorî ·c1) at sequencmg o!l pressure 
switch Insta!! o!l pressure hose assembly (9) on 011 pressure connecuon (1) 
Insta!! other end of 011 pressure hose assembly on o!I pressure couphng (32) 

(6) Check exhaust gas temperature loop res1Stance at lilltlal use of tester as 
fellows. 

(a) Remove tester panel attachmg screws and hft panel to obtam access 
to temperature md1caung circuit components 

(b) D1sconnect wire leads from exhaust temperarure md1cator temunals 
on rear of md1cator case to remove md1cator from thermocouple 
circuit 

NOTE Make sure chat willte Chromel wire lead IS connected to CR 
termma1 and chat green Alumel w1re lead 1s connected to Al 
terminal 

Ref MM STEWARD-DAVIS 
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(c) Connect a Wheatstone bndge to d1sconnected wire leads to measure 
resistance of thermocouple ClrClllt. Measure thermocouple cll"Cutt 
res!Stanee. Resistance shall be 8 000 ± 0 035 ohms If resistance 
is not w1thm specified lÎmlt, adJust sbde of variable resistor in tester 
to obtain specified resistance. 

(d) D1scoonect Wheatstone bndge and reconnect wire leads to 
temperature md1cator termmals Replace panel of tester and secure 
w1th attaching screws. 

WARNING. TEST PERSONNEL SHALL STAND CLEAR 
OF PLANES OF ROTATION OF 
COMPRESSOR AND TURBINE WHEELS AND 
HIGH TEMPERATURE EXHAUST DUCT 
DURING ENGINE OPERATION ONLY 
QUALIFIED PERSONNEL SHALL BE 
PERMITTED TO OPERATE, TEST, AND 
MAINTAIN ENGINE EXERCISE EXTREME 
CAUTION TO PREVENT INTRODUCTION OF 
FOREIGN MATERIALS IN COMPRESSOR AIR 
INLET 

(E) Engine 1s now ready for test 

4 PRECAUTIONARY REOUIREMENTS 

A Observe Precautionary Requu:ements 

(1) If operat1on llllllts tabulated in Table 501 are exceeded, or 1f seizing, unusual 
no1se, smoke, fuel or 01! leakage, or other obVIous malfunction 1s observed, 
shut down engine immed1ately and correct the cause of trouble 

Ref • MM STEWARD-DAVIS 
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FUEL AND LUBRICATION SYSTEM TEST SETUP (TYPICAL) 

FIGURE 502 
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KEY TO FIGURE 502 

1. OIL VEH! COI-INEC!lON (J/4-16 TIID FOR 1/2 IN. LINE) 
2. OIL VEIi! CONNECTIOII (J/4-16 THD FOR 1/2 IN. LINE) 
J FUEL DRAIN VALVE COI-INECTION (7/16-20 THD FOR 1/4 IN, LINE) 
4. OIL RETURN CONNECTION (TO TANK) (J/4-16 THD FOR 1/2 IN. LINE) 
5. OIL FILTER 
6. OIL TEHPERA!URE BULB 
7 OIL IIILET CON~EC!ION (1-1/16-12 Tl!D FOR J/4 IN LINC) 
8. OIL PRES~URC CONNECTION (9/16-18 TIID roR J/8 IN. LINC) 
9. FUEL FILTER 

10. FUEL OUTLE! (TO ATOMIZER) 
ll. FUEL SOLENOID VALVE 
12. FUEL DRAIN COI-INECTION (7/16-20 TIID FOR 1/4 IN, LINC) 
lJ. ACCELERATION LlHlTER ADJUSI'HENT SCREW 
14. COVEP~OR ADJUSTHENT SCREW 
15. FUEL rR.ESSURE CONl~ECTION (7/16-20 TIID FOR 1/4 lN LLNC) 
16 1-UEL IIILET COUNECTION (9/16-18 TIIO 1"011 J/8 IN. LINr:) 
17. NOT USED 
18. SEQUEIICINC OIL PRESSURE SWITCH 
19. FUEL BOOST PUHI' 
20. PRESSUl\E RFGULATOR 
21. SIIUTOFF VALVr. 
22. "FUEL FILTER 
23. rnESSURE CAGE (FUEL lNLET (0 TO 20 PSlG) 
21,. fL\'lUAL FUCI, DYPASS VALVI: 
25 rRESSURF. GAGE (FUEL DISCIIARC:F.) (0 TO 120 l'SIG) 
2~. OIL TAIIK 
27. PRESSURE ChC:E (OIL DISCIIARGE) (O TO 120 l'SIC) 
28. TEl'O'ERATURE lNDIC,\TOR (OlL OISCIIARGC) (0 TO J00°r) 
29. SEQUE~CINC OIL PRESSURE S1/ITCII 
JO. LOIi PRESSURE S1/ITCII 
Jl. OlL PRESSURE CONNECTION 

Ref MM STEWARD-DAVIS 
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ODSER VA1:10N CONDITION LIHIT REQUIIU,HCNTS 

CAUTION STOP UlllT IF INDICATED VALUES EXCEED OR PERSIST AT TIICSE LIHITS • 

Compressor Inlet Air 
Temperature 

Cooling Fan Air Inlet 
Temperature 

Continuous operation 

Continuous operation 

.54C (lJOF) max 

S4C (llOF) max. 

CAUTION: TllllBINE DISCKARCE TElil'f.RATURE DURINC NORMAL ENCtNE OPEKATION 
SI\OULD NOT EXCEED CONTINUOUS OPEMTION LtHIT. ENCINE OPERA-
TION AT TURBINE DISC!IARCE TEMl'ERATURE~ ABOVE CONTINUOUS OPERA­
TION LlHIT IS EVIDCNCE OF ENCINE DISîlll"SS, AND APl'ROPRIATE 
COllllECTIVE ACTION SIIOUI.D DE TAKEN TO llESTORE NORHAL OPERATION 

Turbine D1~ch4rge 
Teinp era t.ure 

Turbine \.lheel Speeds 

Fuel Tomperature at Fuel 
Control Unlt tnlet 

Continuous opcr~tion 

Never cxcecd. 

620°G.. (1148°FJ 

660°C (1220°FJ • 

!:!QI!, Never excecJ temperaturaq mny be excecdcd 
during engine st~rt and acceleracion, pro­
vidad thot ata~t time does not exceed limit 
sho= in Figure 503 

If turbine discharge temperature exceeds 
7lOC (lJlOF) dur1ng the start/accelerat1on 
cycle, shut down APU and perform a hot 
start 1nspection. (Refer to INSPECTION/ 
CKECK,) 

Continuous operation 

10 second operation 

Never exceed 

Any operating condition 

41,700 RPM max. 

42,SOO to 44,500 RPH 

44,SOO RPM max. 

43C (llOF) max. 

TABLE 501 - OPERATING LIMITS 
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0.11 Temperature 

011 pressure 
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COHDlTIOH 

Any aperating condition 

J0,000 RPM ar hi&her 

Allawable fluctuatian 
at ateady-state 

LIHlT RCQUIRfllEIITS 

l24C (255F) max.) 
shall not exceed 
S2C (l2SF) abave 
fan inlet air tem­
perature. 

95 t S PSIC 

.!: J PSI max. 

Cearcase Negativc Pressure At ratcd speed -3 to -10 in. llg 

Turbine Bearing At rated speed with vent 0 to -24 in. llg ga 
Cavity Pressure to oil tank rcmoved 

CAUTIUII 11/\Xll-Mi rEAK VIDRATIOHS CRlATER TIIAH TIi& LIHITS S1101/N M/\Y OCCUR 
AT CfRTAIN CRITICAL TURBINE SPEEDS FIIOH 10,000 TO 13,000 RPM 
DO NOT orERATE THE UNIT CONTINUOUSLY AT AHY SPEED WHERE VIDRA­
TION EXCEEDS TJIESC LIMITS OR UNDER CONDITIONS TIIAT CREATE SPEED 
DI/ELLINCS DETI-/EEN 10,000 AND 13,000 RPH. 

!!lli• Homentary vlbration amplitudes in exce.ss of apeclfied lira.lts are accep­
table durlng start and acceleration cycles, however, the magnitude of 
the observed amplitude excursions should not exceed twice the specifled 
llmits, 1 e., 1.2 mil at gearcase end or 0.8 mil at turbine end. 

V1bratian Amplitude 

Starter Motor 

Cearcase end at any 
operating condition 

Turbine end at any 
aperating condition 

Duty Cyc1.e 

0.6 mil max. at any 
frequency 

0.4 mil max. at any 
frequency 

One ainute on uiax. 
and four adnutea 
off min. 

!!Q!!: A caaling periad af 30 minutea ia re­
quired after four starter motor duty 
cycles, 

TABLE 501- OPERATING LIMITS (CQNTINUED} 

Ref 
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OBSE:llVATION CONDITION LIMIT REQUIROONTS 

Light-of! Tl.me After oil pressure 
reaches S PSIC 

20 sec. max" 

Leakage Oil leak.age from any 
•haft seal 

None 

011 leakage from firat­
atage~compreasor seal 
during or after shutdcwn 

Fuel leakage from 
accessory drain only 

Fuel leakage [rom 
turbine plenum drain 

Air lea1uges (ucher than 
valve blead holes, 11rt!:s­
sure re~uluLor, hccclcr­
allon limll•r vulve cap) 

None 

One drop per 
tninute max. 

None. except on 
false start or 
blo"out 

Nona, except plenum 
tlrain at slow ape~d 

Actuation of 110 
Percent Switch 

44,250 ! 250 RPH 

l:!Q!.§.- The use of the hot •~ct1on components will be extended 
by up~rating the engine at no-laad g~verned ereed [or 
at least one minute prior to application o! a bleed-air 
load 

4. A. (2) Allow engine to opera te at no-laad governed speed for one minute 
(minimum) prior to application of a bleed-air load . 

49-20-02 
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.!!2]!: The uae of the hot section componenta will be 
extended by operating the engine at or bel011 
the recollllllended pneumatlc thermostat setting. 

(J) Calibrate: pneumatic the:rmostat at or below the recommendcd tem­
perature setting 56S0C (lOSOOF). (Refer to Table S02.) 

(4) Allow engine to operate at zero bleed-air Cor three Minutes 
(minimum) prior to shutdown. 

TABLE 501- OPERATING LlMITS ,coNTINUED) 

Ref MM STEWARD-DAVIS 
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Pneumatic (Load Node) 
Thermostat 

.w!· 
620C 
(llSOF 

5. CHECKS ANI) ADJUSTHE!ITS 

A, Check and Adjust Fuel Control Unit Acceleration Ll~iter Valve 
Cracki11g Prcssurc 

~ Conncction oC te.ster is not rcr1uircd 

(1) Retn0vc cap at control air pressure connection (2, Figore 501) at 
fuel control unit co vent acceleration limiter valve to ambient 
pressure during pressure check. 

(2) Disconnect !uel atomizer ho•~ aseembly (4A) from tee fitLing, 
then connect a suitable. length of l/4 inch high pressure hose 
to tee fitting, 

(J) Connect pressure gage of case set (282645) to high pressure hoae 
inatalled in step (2). 

(4) Energize start •~itch to rotate engine by Ytarter motor acLion 

CA~'îIOH: DO NOT EXCEED STARTER DUlY C'ICLE LIMIT 
SPECIFIED IH TABLE 501, 

TABLE 502 • ENGINE EXHAUST GAS TEMPERATURE CEG'IJ SETTINGS 

Ref. MM STEWARD-DAVIS 
SN REV Jul 31/99 
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(5) Note acceleration lmuter valve crackmg pressure at approXllll3.tely 20 percent 
(8000 to 9000 RPM) engine speed Crackmg pressure shall be 60 ± 2 PSIG. 

NOTE: If craclang pressure is not withm linuts, !oasen locknut and 
ad Just acceleration linuter valve 'adjustment screw (F1gure 
502) usmg screwdnver and wrench assembly (280353) 
ClockwISe adJustment decreases pressure When ad1ustment 
1s satisfactory, tighten locknut, and recheck acce!erauon 
l1ID.Jter valve crackmg pressure per mstrucuons outlmed m 
steps (4) and (5) Lockwtre. 

(6) D1sconnect pressure gage and lngh pressure hese from tee firung, then 
reconnect fuel atomizer hose assembly to tee fitting 

(7) Re-lllStall cap on contra! air output pressure connecuon (2, F1gure 501) at fuel 
contra! urut 

B Check Engme Start, Acce!erauon, Operauon, and Actuauon of Automauc Controls 

NOTE If engme does not operate sausfactonly as md1cated m followmg 

49-20-02 
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steps, stop eng me and correct malfuncuon before proceedmg (Refer 
to Engme Trouble Shootmg Sect1on ) 

(1) Connect Engme Tester (290122-400) to engme 

(a) Place laad switch (27, F1gure 501) m OFF pos1t1on 

(b) Momentanly place start switch (26) m START posltlon 

1) Low oll pressure hght (red) (19) and 35 percent light (22) 
shall go on unmed1ately 

2) Engme shall start and acce!erate smoothly, md1cated by 
ev1dence of 01! pressure at 01! pressure gage (F1gure 501) 
engme speed at tachometer md1cator, compressor air pressure 
at contra! air pressure gage, fuel pressure at fuel pressure gage 
and exhaust gas temperature at exhaust gas temperature 
md1cator If APU does not reach govemed speed w1thm tune 
!unit shown m F1gure 503, termmate stan 

Ref .. MM STEWARD-DAVIS 
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1
1MUM 

~ ./NO™"L 
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NOJES 

1 NACA STANDARD SEA LfVEL PRESSURE 

l. SIARIINO TIME 0EFINED AS THE PERIOD 
FROM STARTER ACTUATION TO NOMIN,ol. 
GOVERNED SPEED WIIH NO ILEE0 OR 
ELECTRICAL LOA0 BEINO APPllED 

3 DC POWER. EOUIVAlENî TO ONE ANllS0.2 
SfORAGE IArTERY.wHH {LECUOLYTE 
TEMPERATURE AT O F {•18 CJ 01 HIGHER. 

' SERIES IESISTANCE Of CAILEI FROM IATT!R'f 
TO UNIT ELECIRICAL CONNECIOR NOi ro 
E>CCEEO O 016 OHM 

' ror Al LOA0 IMPOSED 0URINC STAltTING 
cvcu: t..aor TO EXCEEO IHE POLAK MOMENT 
OF INUTIA •NO FltlCTIONAl OlAO IMP05EO 
aY Ar-1 AIRCltAft~rv,e. ,o ICVA, AC GENUAlOA 
ANC AN AIRCIAFf ... fYPE fACHOMETER 

•60 -10 10 ~0 100 1'0 6 THE OIL VISCOIITY Al IHE LQW(R TEMPERATURE 
LIMIT FOR STARTINO IS ll,000 CENIISTOKES, 
THE LÇ)WER lf>!PEUIU<E LIMIT FOR TYPE 1,0IL 
IS -65 F (-Sl 9 CJ WHICH EOUATES ra _.., F 
(••O C) FOl TYPE Il 

(-51 IJ l-28 9) (·6 7J (Il 6J (.]7 8) (60 0) 

APU INLEI IOIAl. IEMPEAAIURE • °F (Cl 

STARTING TIME Vs APU 

INLET TOTAL TEMPERATURJ!: 

FIGURE 503 

Ref. MM STEWARD-DAVIS 
SN REV Jul 31/99 49-20-02 

Page 513 



BD~INC C7C"JC] 

,l,.;;//,/l}Uf.M + Lil::./ L! 

MAINTENANCE MANUAL 

3) Throughout start, accelerauon, and operauon, exhaust gas 
temperature, md1cated on exhaust gas temperature indicator 
shall not exceed !muts speclfied m Table 501 

CAUTION SHUT DOWN ENGINE AT ONE 
AND CORRECT TROUBLE IF 
EXHAUST GAS TEMP­
ERATURE EXCEEDS LIMITS 
SPECIFIED IN TABLE 501 

4) When o!l pressure reaches 2 5 to 3 5 PSIG, ind1cated at oil 
pressure gage, fuel soleno1d circmt shall close, allowmg fuel 
flow, md1cated on fuel pressure gage 

5) When engme speed reaches approxunately 35 percent, 
md1cated on tachometer indicator, 35 percent sw11ch shall 
actuate to break starter circuit, md1cated by 35 percent hght 
gomg off 

6) When engme speed reaches 95 percent, md1cated on 
tachometer indicator, 95 percent switch shall actuate to break 
1gn1t1on circuit and close tune totahzmg meter circmt, 
md1cated by 95 percent light gomg on and engme tune 
totahzmg meter startmg to record tune 

NOTE Ind1cauon of 100 percent speed on tester 
tachometer indicator 1s equ1 val ent to 41, 185 RPM 
turbine wheel speed 

7) Engme shall contmue to accelerate, and fuel control urut 
govemor shall operate to control engme speed at no-laad 
governed speed, 101 25 percent (41,700 RPM) maxunum, 
mdicated on tester tachometer md1cator 

8) EnergIZe pneumauc shutoff soleno1d to shut down engme 
Soleno1d shall open to pressurIZe centnfugal switch and actuate 
centnfugal switch overspeed switch. 

C Check and AdJust Fuel Control Urut Govemor Speed Settmg 

(1) Connect Engme Tester (290122-400) to engme 

49-20-02 
eage 514 

(a) Place laad switch m OFF posmon 

(b) Momentar!ly place start switch m START pos1t1on and allow engme 
to accelerate to no-load govemed speed. 

NOTE· Indicauon of 100 percent engme speed on 
tachometer indicator IS equivalent to 41,185 RPM 
turbme wheei engine speed. 

Ref MM STEWARD-DAVIS 
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(c) W1th no-load apphed, engine speed shall stabilize at 101 25 percent 
(41,700 RPM) maxllllum mdicated on teSter tachometer mdicator. 

(d) If steady-state no-load governed speed is not w1thin IÎmlts of 100 75 
to 101 25 percent (41,500 to 41,700 RPM) inchcated on tester 
tachometer truhcator, loosen locknut and adJust govemor adJustment 
screw (F1gure 502) usmg screwdriver and wrench assembly 
Clockw1se adJustment mcreases speed, counterclockwise adJustment 
decreases speed 

(e) When adJustment 1s satisfactory, Ughten locknut. Lockwire 

D Check Au: Pressure Regulator Output Pressure 

NOTE No testmg of regulator is perrmtted at field level 

(1) D1Sconnect outlet air pressure !me between air pressure regulator and load 
control valve at regulator 

(2) Connect contra! air pressure hose assembly (F1gure 501) to outlet port of 
pressure regulator or test port on load contra! valve, as apphcable, and 
connect other end of hose to control air output pressure couplmg on tester 

(3) Start engme and allow to accelerate to no-lead govemed speed. Observe 
pressure md1cated on control air pressure gage Pressure shall be 38 0 to 
39.0 mches Hg gage (18 6 to 19 2 PSIG) 

(4) If reguJated outlet pressure 1s not wtthm spec1fied hrn.1ts, shut down engIDe, 
loosen locknut on oppos1te end of atr pressure regulator and turn adJustrn.ent 
screw clockw1se to mcrease outlet pressure, and counterclockw1se to decrease 
outlet pressure. T1ghten locknut and repeat check procedure Loclcwire 

E Perforrn Pneumauc (Load Control) Therrnostat Check and Caltbrauon Procedure 

NOTE. It is necessary to 1I1Stall load control valve to prov1de a mearis of 
applymg and controllmg engme bleed air 

(1) Remove mstalled engme thermocouple (F1gure 504) and replace w1th 
therrnocouple assembly (290416-2) Refer to 49-70-02, 
REM OV AUINST ALLA TION for therrnocouple removal mstruct1ons 

(2) Connect cable assembly (290424-1) to therrnocouple assembly (290416-2) and 
receptacle on test set (290417-2-1). 

Ref.• MM STEWARD-DAVIS 
SN REV Jul 31/99 

49-20-02 
Page 515 



49-20-02 
Page 516 

10 IUE0 All CIICUII 

CONTlOt. PANEt. }1 

BDIIFINC, 57/;::;;t;7 
.t,r.1~11,1lJuw l 

Vl=JL' °'T 
MAINTENANCE MANUAL 

fO CUSTOMU 
0•1USPeED 

TUlCIICUIT 

TO txH 
Dl O:KT 

Il 

[NCI NE CONN[CtlO,.,.S 

,--------_/ISA 

., 

ro NO• 

/ 
11 

SN!IEO 

lOTAIED 

Il I l'Efl 
\ 1 

1 
1 
w 
f 
1 
N 

' H 
1 
A 
p 
s 
J 
r 
R 

TO NO.J 

Il 

10 NO Il 

25-J J-2& 

TEST strur 

ELECTRICAL SYSTEM TEST SETUP (ITPICAL) 
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1. STARTER HOTOR POSITIVE TERMINAL 
z. STARTER HOTOR NEGATIVE TERMINAL 
3. TEE ASSY 
4, NUT 
5, G'EARCASE NEGATIVE PRESSURE CONNECTION 
6, ORIFICED CAl' 
7. ENGINE CONTROL INPUT RECEPTACLE 
8. TACHOKETER-CENERATOR HOUNTINC PAD (AND20005, TYPE XV-B) 
9, TURBINE EXHAUST FLANCE 

LO, LOAD CONTROL VALVE 
ll. CONTROL AIRLINE FROH PNEUHATIC THERMOSTAT 
12, PNEUHATIC THERMOSTAT 
ll. ENCINE THERHOCOUPLE 
L4. ENCINE HARNESS ASSY 
L5. PNEUHATIC SOLENOID VALVE (CDP) 

L5A. (CODE SD) ELECTRONIC SPEED SWITCH 
16. CONTROL PANEL HARNESS RECEPTACLE 
17, START SWITCH 
L8, GREEN READY-TO-LOAD LICHT (95 PERCENT LICHT) 
L9. SHUNT 
20. AMHETER (0 TO 500 AMPS) 
21. STARTER RELAY 
22. HASLER STOP SWITCH 
23, TACHOKETER-CENERATOR 
24, EPUT HETER (TACHOMETER INDICATOR) 
25, COMPOUND GAGE (CEARCASE NECATIVE PRESSURE) 
26. EXHAUST CAS TEHPERATURE INDICATOR 
27, LOCKOUT RELAY (CUSTOHER f1JRNISHED) 

KEY TO FIGURE 504 
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(3) Check load control thermostat temperature control point as fellows: 

(a) Start engme in accordance with apphcable 1D.Strucuons. 

NOTE Assure that load control valve exit is clear for full 
bleed to atmosphere 

(b) Open engme load control valve and pos1uon au:-condmonmg system 
valves as requrred to load engme 

CAUTION DO NOT Al.LOW TURBINE 
DISCHARGE TEMPERA.TURE 
TO EXCEED LIMITS SPEC­
IFIED IN TABLE 501 

(c) Observe exhaust gas temperature readmg on EGT md1cator at pomt 
of temperature stabtlizauon. If exhaust gas temperature is not w1thm 
lnruts spec1fied in Table 502 recal1brate thermostat 1s accordance 
w1th step (4) 

NOTE. Remove pneumauc load and operate engme three 
minutes (mmunum) at no-load condition pnor to 
shuuing down engme 

(d) Remove pneumat1c lead and allow temperatures to stab1hze, then 
shut down engme 

(4) Calibrate load control thermostat, 1f requll'ed, as fellows 

(a) Determme thermostat control temperature m accordance w1th step 
(3) 

(b) Remove thermostat ball valve assembly from thermostat body after 
d1sconnecung control au: !me 

(c) Remove and measure total tluckness of sh!rn stack usmg a 
micrometer 

(d) Determme total tlu.ckness of shun stack requrred to cal1brate 
thermostat to control at desrred temperature by subtracung the 
observed control point from the desrred control point and div1dmg 
result by 30, 1f cal1brations are made m degrees Fahrenheit, or 17, 
if calculauons are made m degrees cenugrade Result 1s tlu.ckness 
of shuns m thousandths of an mch, whlch shall be added or removed 
from total shirn stack tlu.ckness to obtam required serung 

(e) Re-lD.Stail thermostat ball valve assembly into thermostat body and 
ughten to torque value of 150 to 175 mch-pounds. If requ1red 
temperature change IS Jess than 17C (30F) adJust thermostat body 
withm specrli.ed torque range 

Ref: MM STEWARD-DAVIS 
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(f) Reconnect thermostat control line and ttghten "B" nut to torque value 
of 135 to 150 mch-pounds Use back-up wrench to hold ball valve 
assembly when ttghtening "B • nut. 

(g) Recheck temperature control pomt after shimnung thermostat, m 
accordance w1th step (3) Controllmg temperature shall repeat w1tlun 
3C (SF) for two success1ve checks 

(h) Remove thermostat cal1brat1on test set from engme Re-mstall 
engme thennocouple Refer to 49-7-1, REMOVAIJ 
INSTALLATION for thennocouple mstallauon mstructtons 

F Check and adJust Load Control Valve Rate Contra! Time 

(1) Start and accelerate engme to no-load govemed speed 

(2) Apply bleed load and record ume for laad contra! valve to control from no­
load to full bleed load. 

NOTE If openmg time IS not w1thm !Imlts, hold load control valve 
rate adJustment screw (refer to Report No 49-50-40) and 
!oasen locknut Turn adJustment clockw1se to mcrease 
openmg time, counterclockw1Se to decrease ume Hold 
adJustment screw and ughten locknut Lockwu-e 

(3) Full bleed load shall be reached w1tlun 9 to 14 seconds 

(4) Repeat procedures outlmed m steps (1), (2), and (3) until openmgs time 1s 
Wltlun IIm1ts 

G Perfonn Accessory Gearcase Assembly Negat1ve Pressure Check 

NOTE Connection of engme tester 1s not required for thlS check Thls 
check need only be accompl1Shed dunng trouble shoonng to 
determme cause of high 01! consumption or noticeable od smoke 
from exhaust 

(1) Remove vent plug from port on front of accessory gearcase 

(2) Insta!! a suitable bulkhead tee (F1gure 504 w111! 0 035 to 0 040 mch onfice m 
vent port. 

(3) Connect flex1ble hose to bulkhead tee and connect other end of hose to a 
compound pressure gage 

(4) Start engme and allow to accelerate to no-load govemed speed 

(5) Note pressure readmg on gage, pressure shall be -3 to -10 mches mercury 
gage. 

(6) Shut down engme and remove flex1ble hose, gage and bulkhead tee from 
accessory gearcase vent port Re-insta!! vent plug 

Ref. MM STEWARD-DAVIS 
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APU ENGINE COt-lBUSTION AND E::l.11AUST SECTION 

rnSPECTION/ClltCK 

EFFECTIVITY TCA LX-N20198 LX-N20199 

The following oechods and procedures can be accomplished by personnel 
vho maintain the equipment in the field. A careful visual inspection 
shall precede any detail checks to eliminate unnecessary inspection 
procedures and to determine the extent of further checking. Long life 
and continued efficient operations of the engine depend upon the care 
and accuracy vith which inspections are conducted, 

2. INSPECT HOT SECTION C0'1PONENTS (See Figure 201) 

~: If cracks, erosion, defonnation or ether obvious damage is 
evident during this inspection, remove engine from inscall­
ation and perform a detailed hoc section inspeccion. Refer 
to Heavy Maintenancc Seccion of AiRe~carch Report No. q9-20-
37 for detailed ho~ section inspection or removed enginc. 

A. Visually inspecc contain~ent ring for ~ccurity and attacl1ing ~ashcrs 
!or fret ting. 

8. Check turbin~ plenum gdskec for cvidcnce of dctcrioration or leakage. 

C. Visually in,pecc turbine nozzle for crack~, scoring, erosJon and 
feathering da""3gc. 

D. Visually inspect turbine torus assenbly for cracks, erosion, defor­
ma t ion and uear. 

F. Visually inspect exhausc pipe assembly for cracks. 

v, Check chat oil tank vent tube assembly ID and opening in !lange are 
not obstructed, 

H. Visually inspect exhaust flange assembly for cracks. 

I. Visually inspecc turbine plenum assembly (or crack, in welds and 
adjoining material, 

J. Visually inspect turbine wheel shroud for cracks,rubbing and fretting. 

K. Visually inspect turbine wheel for cracks, rubbing, blade tip bending 
and thinning due to ero&ion, 

l/81 
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Inspection of Hol Section Component 

Figure 201 
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APU ENGINE COMBUSTION AND EXHAUST SEÇTION 

INSPECTION/ÇHECK 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

The followmg methods and procedures can be accomphshed by persoMel who mamtam the 
equ1pment m the field A careful v1sua! inspectlon shall. precede any detail checks to elmunate 
UMecessary mspecuon procedures and to determme the extent of further checkmg Long hfe 
and contmued effic1ent operauons of the engme depend upon the care and accuracy w1th wh1ch 
lllSpectlons are conducted 

2 INSPECT HOT SEÇTION COMPONENTS (See F1gure 201) 

NOTE If cracks, eros1on, deformation or other obv1ous damage 1s evident dunng 
their lllSpecuon, remove engme from mstallation and perform a deta1led hot 
sect1on mspection. Refer to Heavy Mamtenance Secuon of AiR.ésearch Report 
No 49-20-37 for deta1led hot secuon mspection of removed engme 

A V1Sua!ly mspect contamment nng for secunty and attaching washers for frenmg 

B Check turbme plenum gasket for ev1dence of detenoration or leakage 

C Y1sua!ly mspect turbme nozzle for cracks, sconng, erosion and feathenng damage 

D V 1sua!ly mspect turbme torus assembly for cracks, eros1on, deformauon and wear 

F Y1sua!ly 1nspect exhaust p1pe assembly for cracks 

G Check that otl tank vent tube assembly ID and operung m flange are not obstructed 

H V 1sually mspect exhaust flange assembly for cracks 

I Y1sually inspect turbme plenum assembly for cracks lil weids and adJ01rung matena! 

J Y1sually mspect turbine wheel shroud for cracks, rubbing and frettmg 

K Y1sua!ly mspect turbme wheel for cracks, rubbmg, blade tip bending and thmrung due 
to eros1on. 

Ref. MM STEWARD-DAVIS 
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INSPECTION OF HOT SECTION COMPONENT 

F1GURE 201 
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COMBUSTION CHAMl!ER LINER - REl10VAL/INSTALLATION 

l. RE!-!OVE COMBUSTION CHAMBER LINER 

A. Open all APU circuit breakers on APU starter relay box at bulkl'iead 
Sta. 960L. 

B. Remove combustion chamber cover, 

C. D1sconnect high voltage lead from igniter plug. 

WARNINC: THE CURRENT INVOLVED IN n!E IGNITION UNIT IS OF 
VERY HIGH VOLTAGE AND CAN BE FATAJ... BE SURE THAT 
POWER IS REMOVED FROM n!E UNIT FORA MINIMUM OF 3 
MINUTES BEFORE MAJCING Af.'Y DISCONNECTIONS. AFTER 
DISCONNECTING A HIGH TENSION LEAD, ENSURC COMPLETE 
DISCHARGE OF CAPACITORS BY IMMEDIATELY SHORTlNG 
EXCITER UNIT TERMINAL TO GROUND. 

D. Remove 1gniter plug mounting bolts and washers. 

E. Withdraw igniter plug from combustion chamber cap. 

,- F. • Remove and discard old gaskec. 

G. Disconnect !uel line from fuel atomizer assembly. 

H. Remove fuel atomizer mouncing bolcs, 

I. Remove fuel atomizer asseinbly and packing from unie. 

J. Remove clamp from combustion chamber cap. 
r,~·~ 
• . 
' ' 

K. Remove combustion chamber cap from turbine plenum. 

L. Carefully wichdraw combustion chamber liner from turbine plenum. 

2: INSTAJ..L COMBUSTION CHAMBER LINER 

A. Position combustion chamber cap over end of liner with ignicer plug 
holes in cap and liner aligned with each other. 

B. Using new packing, position fuel atomizer on combustion chamber cap. 

C. Install atomizer mounting bolts with washers. Tighten bolts toa 
torque range of 20 to 25 pound-1nches, 

D. Place new packing on turbine plenum and insert liner into turbine 
plenum. 

' MM STEWAllD DA VIS 
4/82 
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E. Install combustion chamber clamp. Tighten clamp bolt toa torque 
range of 50 to 70 pound-inches. 

F. Connnect fuel line to atomi%er. 

G. Place new gasket on igniter plug. 

R. Insert igniter plug into combustion chamber cap. 

I. Install igniter plug mounting balts with washers. Tighten balts to 
a torque range of 50 to 70 pound-inches. Loclcwire bolts. 

J. Connect high voltage lead to igniter plug, 

K. Position combustion ch~mber shroud on unit and install clamp. 

L. Close all APU circuit breakers on APU starter relay box ac bulkhead 
Sta. 960L. 

49-20-11 
Page 402 

}Jli STEWARD !lA VIS 
4/82 

SN REV. ~ec i/89 



•ollNOJ~ + 
01.:::J D 

MAINTENANCE MANUAL 

EFFECTIVITY TCA LX-N20198 LX-N20199 

COMBUSTION Cl!AMBER LINER - INSPECTION/CHECK 

1, CHECK COMBUSTION CHAMBER LINER 

A, Remove combustion chamber liner from APU, Refer to Combustion Cham­
ber Liner - Removal/Installation. 

B. Check combustion chamber liner for cracked welded joints, deformation 
and cracks. See figure 601 for permissible extent of damage. 

C, Install combustion chamber liner on APU. Refer to Combustion Chamber 
Liner - Removal/Installation, 

CRACKS LONGER IHANI/• 
INCH NOT PERMISSIBLE 

CRACKS CONNECTING HOLES 
NOT PERMISSIBLE 

TU!~--

• 
• 
• 

NO MORE !HAN 
FOUI W!LOED • • 

.. 
• • • 

JOINTS MAYr ----..,6.~e~~ 
BE CUCKEO-

CAP 

' 

1/81 
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f) • • 
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• • 

• 
0 
• 

• 0 • 1/B INCH MAXIMUM 
PERMISSIBLE 
DEFORMAIION 

MINIMUM METAL THICKNESS OUE TO 
CORIOSION OR UOSION 
TO BE 0 JJJ5 INCH 

CRACKS WHOSE PROGRESSION 
COULO CAUSE MATERIAL BREAK 
AWAV NOT PERMISSIBLE 

CRACKS SEPARATED BV LESS THAN 
1/4 INCH NOT PERMISSIBU: 

Combuation Chamber Liner Check 
Figure 601 

MM STE'wARD ::lA VIS 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

COMBUSTION Cl!AMBER LINER - CLEANINC/PAINTINC 

l. CLEAN COMBUSTION CRAMIIER LINCR 

1/81 

A. Remove combuscion chamber liner from APU. Refer to Combustion Chamber 
liner - Removal/Installation. 

B. Scrape excessive carbon deposits from liner with a soft non-abrasive 
mate,ial such as wood. 

NOTE: If facilities are available, liner may be cleaned 
by va por blast. 

C. Using compressed air or soft bristle brush remove all loosened car­
bon. 

D. Install combustion chamber liner on APU. Refer to Combuscion Cham­
ber L1ner - Removal/Installation. 

MM STEWARD j)AVIS 
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COMBUSTION CHAMBER LINER - REMOV AL/INST ALLATION 

l REMOVE COMBUSTION CHAMBER LINER 

A Open all APU circuit breakers on APU starter relay box at bulkhead Sta. 960L 

B Remove combustion chamber cover 

C D1sconnecc high voltage lead from 1gruter plug 

W ARNING THE CURRENT INVOLVED IN THE IGNITION UNIT 
IS OF VER.Y HIGH VOLTAGE AND CAN BE FATAL 
BE SURE THAT POWER IS REM:OVED FROM THE 
UNIT FOR A NIINIMUM OF 3 MlNUTES BEFORE 
MAKING ANY DISCONNECTIONS AFTER DIS­
CONNECTING A HIGH TENSION LEAD, ENSURE 
COMPLETE DISCHARGE OF CAPACITORS BY 
IMMEDIATELY SHORTING EXCITER UNIT TER­
MINAL TO GROUND 

D Remove 1gmter plug mountmg bolts and washers 

E W1thdraw 1gmter plug from combusuon chamber cap 

F Remove and d1Scard old gasket 

G D1sconnect fuel !me from fuel atom1Zer assembly 

H Remove fuel atomizer mounung bolts 

I Remove fuel atom1Zer assembly and packmg from urut 

J Remove clamp from combusuon chamber cap 

K Remove combUStlon chamber cap from rurbme plenum 

L. Carefully w1thdraw combusuon chamber lmer from turbine plenum 

2. INSTALL COMBUSTION CHAMBER LINER 

A.. Pos1tton combustton chamber cap over end of hner w1th 1gmcer plug holes in cap and 
lmer al1gned w1th each other. 

B. Usmg new paclang, posmon fuel atomizer on combUStlon chamber cap. 

C. InstalI ato=r mountings bolts and washers T1ghten bolts to a torque range of 20 to 
25 pound-mches 

D Place new paclang on rurbme plenum and msert lmer mto rurbme plenum. 

Ref .. MM STEWARD-DAVIS 
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E. Install combust1on chamber damp Tighten clamp bolt to a torque range of 50 to 70 
pound-mches. 

F Connect fuel line to atomizer 

G Place new gasket on 1gniter plug 

H Insert 1gniter plug into combusuon chamber cap 

I Insta!! 1gruter plug mountmg bolts w1th washers T1ghten bolts to a torque range of 50 
to 70 pound-mches Lockwire bolts 

J Connect high voltage lead to 1gruter plug. 

K Posmon combusuon chamber shroud on urut and mstall clamp 

L Close all APU circuit breakers on APU starter relay box at bu!khead Sta 960L 

49-20-12 
Page 402 
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ÇOMBUSTION CHAMBER LINER - INSPECITON/CHECK 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 CHECK COMBUSTION CHAMBER LINER 

A. Remove combusuon chamber hner from APU Refer to Combust1on Chamber Lmer -
Removal/Installat1on 

B Check combusuon chamber hner for craclced welded JOmts, deformatmn and cracks. 
See F1gure 601 for perm1ss1b!e eittent of damage 

C Install combusuon chamber hner on APU 
Removal/Insta!!allon 

CV,CKI CONNECTINO HOLEI 

TUIE 
NQMOl:E fHAN 
FOVR WELDED 

NOT PElMIHIBL( 

JOltHI MAY-----,.~~~ .. 
I! CR"CKED 

• 
• 

.. 
• 

• 
• • 

• 01) ,o • 
• 
• 
• 

• 

• 
0 

• 

Refer to Combusuon Chamber Lmer -

• 
• .. • • 

• • 
C) •• 

1/8 INCH MAXIMUM 
PElMISSIBLE 
O!FORMATION 

MINIMUM METAL Tt!ICKN(SS DU( TO 
CORROSION OR ElOSION 
TO IE 0.0l5 INCH 

CRACKS WHOSE PROORESIION 
COULO CAUSE MATERIAL BREAK 
AWAY NOT PE!MISSIBLE 

CRACKS SE PARA TED BY LESS THAN 
1/~ INCH NOT PUMISSIBLE 

COMBUSTION CHAMBER LINER CHECK 

FIGURE601 
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COMBUSTION CHAMBER LINER - CLEANING/PAINTING 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 CLEAN COMBUSTION CHAMBER LINER 

A Remove combustion chamber hner from APU Refer to Combusuon Chamber Liner -
Removal/Installation 

B Scrape excess1ve carbon depostts from lmer w1th a soft non-abras1ve matenal such as 
wood. 

NOTE If factlmes are avatlable, lmer may be cleaned by vapor blast 

C Usmg compressed atr or soft bnstle brush remove all loosened carbon 

D Install combustion chamber hner on APU Refer to Combus11on Chamber Lmer -
Removal/Installat1on 

Ref • MM STEWARD-DAVIS 
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APU FUEL SUPPLY SYSTEM 
DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX N19997 LX-N20000 

A. The APU fuel supply,system delivers fuel from the airplane fuel tank 
to the APU engine fuel and control system. The APU receives fuel 
from main fuel ta~k No. 3. The APU fuel supply system consists of 
electrical, electro-mechanical and mechanical components which along 
with the necessary plumbing, function to supply pressurized fuel to 
the APU engine fuel and control system. The system is made up of a 
fuel,tap, a fuel shutoff (manual) valve, a fuel supply (solenoid) 
valve, a water separator, a fuel boost pump, a fuel boost relay, a 
pressure relief valve and suitable plumbing. The fuel tap, provided 
by Boeing, is on the wing rear spar at the 606 gallon level,(approx­
irnately 4100 pounds indicated fuel quantity) of No. 3 main fuel 
tank. The fuel shutoff valve, fuel supply valve and pressure relief 
valve are all located at the wing rear spar. The water separator and 
fuel boost pump are,mounted on a fuel panel located on the keel bearn 
structure in the right hand main landing gear wheel well. The fuel 
boost relay is located in the Sta. 960 Junction box. 

B. Fuel is taken through the tap on the rear spar and enters the APU 
•supply" system through the manually actuated fuel shutoff and the 
electrical solenoid actuated fuel supply valves. The fuel passes , 
through the water separator before entering the boost pump to be 
pressurized for delivery to the APU engine fuel and control system 
The fuel boost relay controls power for operating the boost pump and 
for actuating the fuel supply (solenoid) valve to the open position 
The pressure relief valve bypasses the fuel supply valve to return 
fuel to the airplane wing tank if pressure builds up in the fuel 
supply line due to thermal expansion of entrapped fuel when the APU 
is not operating. 

C. With the APU BAITERY switch and APU MASTER switch in the ON position 
the fuel boost relay is actuated to provide power to open the sole­
noid actuated fuel supply valve and to run the fuel boost pump. The 
valve will remain open and the pump will continue to run until the 
fuel boost relay is de-energized by action of the MASTER switch/mas­
ter relay or the fire lockout relay. 

NOTE: _ When operating the APU unattended for an extended period of 
time, follow Airplane Maintenance Manual (AMM) instructions 
regarding necessary fuel quantity based on APU'fuel burn 
rate. 1 

TCA: LX-N20199 

RTCA. LX-Nl9997, LX-N20000 
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APU FUEL SUPPLY SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 LX-N20199 
1. GENERAL 

A. The APU fuel supply system del1vers fuel from the airplane fue1 tank 
to the APU eng1ne fuel and control system. The APU receives fue1 from 
main fuel tank No. 3. The APU fuel supply system consists of electri­
cal, electro-mechanical and mechanical components which along with the 
necessary plumb1ng, function to supply pressurized fuel to the APU 
engine fuel and control system. The system 1s made up of a fuel tap, 
a fuel shutoff (manual) valve, a fuel supply (soleno1d) valve, a water 
separator,i a fuel boost pump, a fuel boost relay, a pressure relief 
valve and suitable plumbing. The fuel tap, provided by Boeing, 1s on 
the wing rear spar at the 606 gallon level (approximately 4100 pounds 
1ndicated fuel quantit1y) of No. 3 main fuel tank. The fuel shutoff 
valve, fuel supply·valve and pressure rel1ef valve are all located at 
the wrnq rear spar. ,The water separator and fuel boost pump are 
mounted on a fuel panel located on the keel beam structure in the 
right hand main landing gear wheel well. The fuel boost relay 1s 
lcoated in the Sta. 960 Junct1on box. 

B. Fuel is taken through the tap on the rear spar and enters the APU 
"supply" system through the manually actuated fuel shutoff and the 
electr1cal solenoid actuated fuel supply valves The fuel passes 
through the water separator before entering the boost pump to be 
pressur1zed for del1very to the APU engine fuel and control system. 
The fuel boost relay controls power for operating the boost pump and 
for actuating the fuel supply (solenoid) valve to the open pos1tion. 
The pressure relief valve bypasses the fuel supply valve to return 
fuel to the airplane wing tank 1f pressure builds up in the fuel 
supply line due to thermal expans1on of entrapped fuel when the APU 
is not operat1ng. 

C. With the APU BATTERY switch and APU MASTER switch in the ON position 

4/82 

the fuel boost relay is actuated to provide power to open the solenoid 
actuated fuel supply valve and to run the fuel boost pump. The valve 
will rema1n open and the pump w1ll continue to run until the fuel boost 
relay 1s de-energized by action of the MASTER switch/master relay or the 
f1re lockout relay. 
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2. FUEL SHUTOFF VALVE 

A. The fuel shutoff valve is a manually operated valve mounted at the 
fuel tap on the w1ng rear spar. The valve permits 1solat1ng the w1ng 
tank dur1ng maintenance of the APU fuel supply system. The valve is 
normally lock-wired in the open pos,tion. 

3. FUEL SUPPLY VALVE 

A. The fuel supply valve is a normally closed, solenoid actuated valve 
that prov1des for remote control of fuel flow into the APU fuel sys­
tem. The valve is located at the w1ng rear spar, downstream from the 
fuel shutoff valve. The valve receives power from the APU aft bus 
through NO contacts of the fuel boost relay. 

4. FUEL BOOST PUMP 

A. The fuel boost pump del1vers fuel under pressure from the airplane 
main tank to 1ts APLI eng1ne fuel and control system. The pump 1s a 
centr1fugal type pump dr1ven by a 24 volt DC electric motor. The 
boost pump receives power from the APL/ aft bus through NO contacts 
of the fuel boost relay. The boost pump is mounted on the fuel panel 
located in the main gear wheel well. 

5. FL/EL BOOST RELAY 

A. The fuel boost relay is a single co1l, two pole 28VDC relay located 
1n the Sta. 960 APU Junction box. The relay controls power from 
the APU aft bus to the fuel supply valve and the fuel boost pump 
through its NO contacts. The relay is actuated by power from the 
APU, aft bus through NO contacts of the master relay and therefore 
reflects the pos1tion of the master relay /MR, open - FBR, open, 
MR, closed - FBR closed.) With the APU BATTERY- switch ON and r-, 
the MASTER switch closed (light on) the master relay closes to 
close the fuel boost relay and apply power to actuate (open) the 
fuel supply valve and to run the fuel boost pump. The fuel boost 
relay remains closed unt1l power to the master relay 1s interrupted 
by action of the MASTER switch or by the f1re lockout relay. 

6. WATER SEPARATOR 

49-31-0 
?age 2 

A. The water separator 1s a coarse filter (bronze screen) that separates 
water from the fuel passing through. The separator is mounted on 
the fuel panel, 1n the main gear wheel well, at the lowest point in 
the fuel supply system and its case serves as a sump to collect the 
separated water. 

:•JM STEWARD DA VIS 
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APU FUEL SUPPLY SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU fuel supply system dehvers fuel from the airplane fucl tank to the APU 
engme fuel and control systcm The APU rece1vcs fuel from mam fuel tank No 3 
The APU fuel supply system cons1sts of electr1cal, electro-mecharucal and mecharucal 
components whlch along w1th the necessary plumbmg, funcuon to supply pressunzed 
fuel to the APU engine fuel and control system The system IS made up of a fuel tap, 
a fuel shutoff (manual) valve, a fuel supply (soleno1d) valve, a water separator, a fuel 
boost pump, a fuel boost relay, a pressure rehef va!ve and su1table plwnbmg The fuel 
tap, prov1ded by Boemg, 1s on the wmg rear spar at the 606 gallon level (approximately 
4100 pounds md1cated fuel quanuty) of No 3 mam fuel tank The fuel shutoff valve, 
fuel supply valve and pressure rehef valve are all located at the wmg rear spar The 
water separator and fuel boost pump are mounted on a fuel panel located on the keel 
beam siructure m the right hand mam landmg gear wheel well The fuel boost relay 
1s located 10 the Sta. 960 Juncuon box 

B Fuel 1s taken through the tap on the rear spar and enters the APU "supply" system 
through the manually actuated fuel shutoff and the electr1cal soleno1d actuated fuel 
supply va!ves The fuel passes through the water separator before entenng the boost 
pump to be pressunzed for dehvery to the APU engme fuel and control system The 
fuel boost relay controls power for operatmg the boost pump and for actuaung the fuel 
supply: (solenoid) valve to the open posmon The pressure rehef valve bypasses the 
fuel supply valve to return fuel to the airplane wmg tank 1f pressure bu1lds up m the 
fuel supply hoe due to thermal expans1on of entrapped fuel when the APU 1s not 
operatmg 

C With the APU BATTERY switch and APU MASTER switch m the ON posmon the 
fuel boost relay 1s actuated to prov1de power to open the soleno1d acruated fuel supply 
valve and to run the fuel boost pump The valve wtll remam open and the pump wtll 
conunue to run unttl the fuel boost relay IS de-energized by act1on of the MASTER 
swnch/master relay or the fire lockout relay. 
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2 FlJEL SHUTOFF VALVE 

A The fuel shutoff valve is a manually operated valve mounted at the fuel tap on the wmg 
rear spar. The valve peI'Illlts 1solating the wmg tank dunng mamtenance of the APU 
fuel supply system The valve is normally lock-wired m the open pos1t1on 

3 FUEL SUPPL Y V ALVE 

A The fuel supply valve 1s a normally closed, soleno1d actuated valve that prov1des for 
remote control of fuel flow mto the APU fuel system The valve 1s located at the wmg 
rear spar, downstream from the fuel shutoff valve The valve rece1ves power from the 
APU aft bus through NO contacts of the fuel boost relay 

4 FUEL BOOST PUMP 

A The fuel boost pump dehvers fuel under pressure from the au-plane mam tank to 1ts 
APU engme fuel and control system The pump 1s a centnfugal type pump dnven by 
a 24 volt DC electnc motor The boost pump rece1ves power from the APU aft bus 
through NO contacts of the fuel boost relay The boost pump 1s mounted on the fuel 
panël located m the mam gear wheel well 

5 FUEL BOOST RELA Y 

A The fuel boost relay 1s a smgle co!.l, two pole 28 VDC relay located m the Sta 960 
APU JUnct1on box The relay controls power from the APU aft bus to the fuel supply 
valve and the fuel boost pump through 1ts NO contacts The relay IS actuated by power 
from the APU, aft bus through NO contacts of the master relay and therefore reflects 
the posmon of the master relay (MR, open - FBR,- open, MR. closed - FBR closed.) 
W1th the APU BATIERY switch ON and the MASTER switch closed (hght on) the 
master relay closes to close the fuel boost relay and apply power to actuate (open) the 
fuel supply valve and to run the fuel boost pump The fuel boost relay remams closed 
unul power to the master relay 1s mterrupted by,acnon of the MASTER switch or by 
the fire lockout relay 

6 WATER SEPARATOR 

A The water separator 1s a course füter (bronze screen) that separates water from the fuel 
passmg through The separator IS moumed on the fuel panel, m the mam gear wheel 
well, at the lowest point m the-fuel supply system and 1ts case serves as a sump to 
collect the separated water. 
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EFFECTIVITY TCA LX-N20198 LX-N20199 
' ,, 

APU ENG HlE FUEL AND CONTROL 

DESCRIPTION AND OPERATION 

l. CENERAL 
1 

A. The Al'U 'engine f~l and control system is fully automatic in opera­
tion and' does not require extemal controls. The system consists of 
a fuel control unit mounted on the front of the accessory section, 
a fuel solenoid valve mounted on the fuel control unit, a fuel atom­
izer assembly mounted on the turbine section combustor cap assembly, 
a pneumatic thermostat mounted in the turbine exhaust flange, a 
turbine plenum drain mounted in the turbine plenum assembly, and the 
necessary plumbing and wiring. 

B. With the APU BATTERY switch and the Al'U MASTER switch in the 
ON position, pressurized fuél is provided by the fuel supply system 
to the fuel control unit. When the APU is started, the fuel pump 
and control unit supplies and regulates the flow of fuel to the fuel 
atomizer in the combustion chamber. The regulated fuel flow con­
trols the acceleration of the turbine rotor during the starting 
operation. When a load is applied co the APU, the fuel control unit 
meters the fuel flow to maintain a near constant speed. 

,,-· 2. FUEL Plll'P AND CONTROL UNIT 

\ 

+/82 

A. The fuel pump and control unit, ~ounted on the engine accessory 
seccion, 1s the maJor component ,n the fuel system. Tne fuei pump 
is driven by the accessory gear train at ~pproximately 10% turbine 
RP~. A governor, in the fuel control unit, senses turbine speed 
and regulates quanticy of fuel injecced into the combustion ch~mber. 
Th1a scquence is a continuous cycle, thereby, controlling turbine 
speed. The fuel pump and control unit is a single assembly made up 
of the engine-driven fuel pump, fuel filter, acceleration limiter 
valve, fuel pressure relief valve, fuel solenoid valve, electrical 
and pnedmatic connections and connections for fuel inlet, fuel out­
let, fuel pressure gages, and a seal-leakage drain manifold. 

(1) The engine-driven fuel pump is a gear-type positive-displacement 
pump. The pump housing contains a spring-loaded ball-type pres­
sure relief valve which allavs fuel co return to the pump inlet 
after sufficient fuel pressure is built up in the fuel control 
uniF• A micronic fuel filter is located downscream of the pump 
outlet port and filters all fuel passing from the pump co the 
fue~ control system components. 

MM STEWAI!ll DA VIS 
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(2) The acceleration limiter valve consiscs of an adjusting spring, 
two diaphng111 asser.iblies anJ J sprlng-loaJcJ relief .,,he. The 
valve cover is provided wlth a connection rnr controlling air 
pressure, and a fixed orifice which vents the control air co 
acbient. This orif!ce tends to bleed out any 111oisture wh!ch may 
be present in the control air supply. 

(J) The governor senses the engine speed and cnntrols the fuel fl011 
1nto the combustion charnber to malncain the ungine speed nearly 
const3nt under varying loading condicions, The governor con­
siscs of an input shaft, governor cage, flyweights, sprLng, and 
an adjust111cnt scr~. and nut, High pressure fuel surrounds the 
spring-loaded fl)"'•eighcs. Ac high RP11 or overspeed, the fly­
weights overcome che spring force and open a fuel by?ass. Part 
of che high pressure fuel escape~ into the low pressure area of 
the fuel purn~ and concrol unie, thus rcducing che fuel pressure 
and t!ie annunt of fucl inJecced !neo che combuscion chdll',ber. 

J. F"LFL SOLE'/0!0 V"LVE 

A. The fuel soicnoid valve is a normall/ closed electrnmagnetic shutoff 
valve, and is a component of the fuel pu~~ and concrol unit lt ls 
in,-called in che ouclet port of che fucl concrol unlt. The valvc 
conslscs or two body assc~blics, a coli, plunncr, and ,prin~ 11,c 
valve is cncrglzed co p1ss fuei co the corrbustlon chambcr when thc 
oll prcssure ,cnslng swlc~h closes ,!urlni; a scartlng op«r.,cinn 

4 F'llFL Aî,''ICZEP 

A. fhe fuel aco~lzer is a dual orifice a~•crnbly nounted on the cornbuscor 
cap assembly atcached co the flame tube and plenum a~sembll~•- The 
fuel atomizer asse~bly consists of a screen, flow-divider valve, dis­
tribueer head, and housing. The dis cribucor head functions as a 
divid1ng passageway, wich a core in the center leading toa large 
orif1ce place locaced ac the tip, The distribueer head and orifice 
places locaced wlchin the housing, are covered by an atomizer nuc 

49-32-0 
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Also located wit~!n che housing is the screen and flow dLvider valve. 
The screen strains all fuel entering the fu~l atomizer. The flow­
divider valve functions co direct all fuel ac lower pressures co the 
small orifice wh!ch provides proper atomization of fuel under these 
condit!ons. At higher fuel pressures the valve accuaces co permit 
combined fl011 co both orifices. 
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5. PNl:.tr.-'.ATIC Tl!ERMOSTAT 

A. The pneurnatic thennoqtat projects into the turbine exhaust duce. re 
consises of an alloy steel housing, ,pring-loaded ball valve, thermo­
statie core, and connect1on fora pneumatic line. The thennostat 
functions as a temperature controlled orifice over a range of turbine 
exhause gas temperatures. It 1s conncceed by pneumatic 11ne to the 
three-way solenoid valve which applies 1ts signa! to the acceleration 
l!ID.iter valve during eng1ne start and transfers its signa! to the 
pneumatic shutoff (load control)valve when the engine reaches 
governed speed. The thennostat is closed when cold and begins to 
open bet~een 555° to 56SOC (10300 to lOSQOF) when it will bleed con­
trol air from one side of a diaphr~gm in the acceleration limiter 
valve during engine start, to control the fuel bypass valve, or the 
pneWQatic shutoff (laad control) valve after governed speed is reached 
to control air bleed. 

6. OPERAI!ON 

43-32-0 
Page 4 

lt.. With the APU BATTERY switch and MAS'fER switch in the ON position 
clean pressurized fuel is delivered to the fuel control unit fuel in-
let by the APU fuel supply system. Fuel is pumped by the fuel control 
unit gears through a fuel filter to the fuel solenoid valve. The fuel 
solenoid valve is automatically opened as engine oil pressure builds 
up, and penn1ts fuel flow to the fuel atomizer assembly. Low pressure 
fuel passes through the primary orifices in the fuel atomizer assembly 
and is sprayed into the combus tion ch.1mber. As fuel pressure incr•?ases, 
fucl p.1sses through bath prlmary and ,econdary orlflces in the Euel 
atomizer assembly to provlde adequate fuel spray. Small quantitles 
of fuel whlch may collect ln the bottom of the turbine plenwn are 
drained overboard thruugh the turbine plenum drain. Other fuel drain 
connections are locatcd at the fuel control unit acceleration limiter 
valve and drive shaft sc.11. 

B. Fuel flow during acceleration is metered by the acceleration limiter 
valve in the fuel control unit to provide smooth acceleration; fuel 
flow during normal speed operation is metered by the fuel governor 
in the fuel control unlt to maintain constant speed. Fuel flow at 
overtemperature conditions is modulated during engine start and 
acceleration to governed speed by action o! the pneumatic thermostat 
operating in conjunction with the three-way solenoid valve to bleed 
control air from the acceleration limiter valve in the fuel control 
unit. At governed speed the three-way solenoid valve actuates to 
transfer the pneumatic thermostat's output to the pneumatic shutoff 
(laad control) valve to control air bleed as required to prevent ex­
cessive exhaust gas temperatures. 
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APU ENGINE FUEL AND CONTROL 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU engme fuel and control system IS fully automatic m operatton and does not 
require extemal controls The system conststs of a fuel control umt mounted on the 
front of the accessory sect1on, a fuel solen01d valve mounted on the fuel control umt, 
a fuel atomizer assembly mounted on the turbine section combustor cap assembly, a 
pneumattc thermostat mounted m the turbme exhaust flange, a turbme plenum dram 
mounted m the turbine plenum assembly, and the necessary plumbmg and wmng 

B W1th the APU BATIERY switch and the APU MASTER switch m the ON posmon, 
pressunzed fuel 1s prov1ded by the fuel supply system to the fuel control umt When 
the APU 1s started, the fuel pump and control urut supphes and regulates the flow of 
fuel to the fuel atomizer m the combustion chamber The regulated fuel flow controls 
the acceleration of the turbine rotor durmg the startmg operation When a load 1s 
apphed to the APU, the fuel control urut meters the fuel flow to mamtam a near 
constant speed 

2 FUEL PUMP AND CONTROL UNIT 

A The fuel pump and contra! umt, mounted on the engme accessory section, 1s the maJor 
component m the fuel system The fuel pump IS dnven by the accessory gear tram at 
approximately 10% turbine RPM A govemor, m the fuel control umt, senses turbine 
speed and regulates quanmy of fuel tnJected mto the combustion chamber Thls 
sequence 1s a contmuous cycle, thereby, concrollmg turbme speed. The fuel pump and 
control umt 1s a single assembly made up of the engme-dnven fuel pump, fuel filter, 
acceleration luruter valve, fuel pressure rehef valve, fuel soleno1d valve, electncal and 
pneumauc connections and connect1ons for fuel miet, fuel outlet, fuel pressure gages, 
and a seal-lealcage drain marufold 

(1) The engme-dnven fuel pump is a gear-type pos1t1ve-displacement pump The 
pump housmg contains a spnng-loaded ball-type pressure rehef vaJve wh1ch 
allows fuel to return to the pump miet after suffic1ent fuel pressure 1s built up 
m the fuel contra! umt A micromc fuel filter IS located downstream of the 
pump outlet port and filters all fuel passmg from the pump to the fuel contra! 
system components 
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(2) The acceleratton limiter valve cons1sts of an adjusting spring, two d1aphragm 
assem.blies and a spring-loaded rehef valve. The valve cover IS prov1ded w1th 
a connectton for controlhog air pressure, and a fixed onfice whlch vents the 
control air to amb1eot. Th1S onfice tends to bleed out any mo1sture whlch' 
may be present 1.0 the cootrol air supply 

(3) The govemor senses the engme speed and cootrols the fuel flow mto the 
combusuon chamber to mamtam the engme speed oearly constant under 
varying loadmg cond1t1ons The governor cons1sts of an mput shaft, govemor 
cage, flywe1ghts, spang, and an adJustment screw and nut High pressure 
fuel surrounds the spnng-loaded flywe1ghts At high RPM or overspeed, the 
flywe1ghts overcome the spring force and open a fuel bypass. Pan of the lugh 
pressure fuel escapes into the low pressure area of the fuel pump and control 
umt, thus reducmg the fuel pressure'Ïmd the amount of fuel IIlJected mto the 
combustioo chamber. 

3 FUEL SOLENOID VAL VE 

A The fuel soleno1d valve 1s a normally closed electromagnetlc shutoff valve, and 1s a 
component of the fuel pump and control urut It IS 1nstalled 1.0 the outlet port of the 
fuel control urut The valve cons1sts of two body assembhes, a coli, plunger, and 
sprmg The valve IS energized to pass fuel to the combusuon chamber when the oli 
pressure sensmg switch closes dunng a startrng operauon 

4 HIEL ATOMIZER 

A The luel atomizer 1s a dual onfice assembly mounted on the combustor cap assembly 
attached to the flame tube and plenum assemblies The fuel atollllZer assembly cons1sts 
of a screen, flow-chv1der valve, d1smbutor head, and housmg The d1stnbutor head 
functtons as a d1vid1.0g passageway, w1th a core m the center leadmg to a large onfice 
plate located at the tip The d1stnbutor head and onfice plates located w1thm the 
housmg, are covered by an atoIIDZer nut Also located w1 thm the housmg 1s the screen 
and flow d1v1der valve The screen stra1ns all fuel entering the fuel atomizer. The 
flow d1v1der valve funcuons to direct all fuel at lower pressures to the small onfice 
wluch prov1des proper atomizauon of fuel under, these condiuons At lugher fuel 
pressures the valve actuates to pemut·combmed flow to both onfices 
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5 PNEUMATIC THERMOSTAT 

A The pneu.made thermostat proJects mto the turbme exhaust duet. It cons1sts of an alloy 
steel housing, spring-loaded ball valve, thermostatie core, and connection for a 
pneu.matte line The thermostat functions as a temperature controlled onfice over a 
range of turbme exhaust gas temperatures. It 1s connected by pneumatic lme to the 
three-way soleno1d valve wluch applies 1ts s1gnal to the accelerauon limiter valve dunng 
engme start and transfers 1ts signa! to the pneumauc shutoff (load control) valve when 
the engme reaches govemed speed The thermostat 1s closed when cold and begms to 
open between 555 • to 565 •c (1030° to 1050°F) when 11 w11l bleed control air from one 
s1de of a d1aphragm m the accelerauon limiter valve dunng engme start, to control the 
fuel bypass valve, or the pneumauc shutoff (load control) valve after govemed speed 
1s reached to control air bleed 

6 OPERATION 

A W1th the APU BATTERY switch and MASTER switch m the ON posiuon clean 
pressunzed fuel 1s dehvered to the fuel contra! urut fuel utlet by the APU fuel supply 
system. Fuel 1s pumped by the fuel contra! urut gears through a fuel filter to the fuel 
soleno1d valve The fuel solen01d valve 1s automaUcally opened as engme 01! pressure 
bmlds up, and perrruts fuel flow to the fuel atomizer assembly Los pressure fuel 
passes through the pnmary onfices m the fuel atomizer assembly and 1s sprayed mto 
the combust1on chamber As fuel pressure mcreases, fuel passes through bath pnmary 
and secondary onfices m the fuel atomizer assembly to prov1de adequate fuel spray 
Small quant1t1es of fuel wluch may collect m the bottom of the turbine plenum are 
dramed overboard through the turbine plenum dram. Other fuel dram connecuons are 
located at the fuel contra! urut accelerat1on limiter valve and dnve shaft seal 

B Fuel flow dunng accelerat10n 1s metered by the accelerat1on l11mter valve m the fuel 
control urut to prov1de smooth accelerauon, fuel flow dunng normal speed operauon 
1s metered by the fuel govemor m the fuel contra! urut to mamtam constant speed 
Fuel flow at overtemperature condltlons 1s modulated dunng engme start and 
accelerauon to governed speed by acuon of the pneumauc thermostat operatmg m 
coniuncuon w1th the three-way soleno1d valve to bleed contra! arr from the acceleratlon 
hrmter valve m the fuel contra! urut At govemed speed the three-way soleno1d valve 
actuates to transfer the pneumatic thermostat' s output to the pneumauc shutoff (load 
contra!) va!ve to control arr bleed as requrred to prevent excess1ve exhaust gas 
temperatures 

49-32-1 
Page 4 

Ref • MM STEWARD-DAVIS 

SN REV Jul 31/99 



' 

•OIINO,I~ ~ 

Dl:::J D r-r 
MAINTENANCE MANUAL 

EFFECTIVITY TCA L.X-N20198 
L.X-N20199 

FUEL S0LEN0ID VALVE - RDIOVAL/rNSTALLATION 

l. R~0VE FUEL S0LEN0ID VALVE 

A. Remove accessory cover from APU housing, Refer co 49-ll-Ol, APU 
Housing Accessory Cover - Removal/Installation. 

B, Remove fuel filter from fuel plllllp and control unit. Refer to 
49-32-31, Fuel Pump and Control Unit - Servicing. 

C. Place suitable container under valve to catch dripping fuel. 

D. Disconnect fuel outlet line from fuel solenoid valve tee fitting. 
(See figure 401.) 

E. Remove valve retaining nut and washer. 

F. Pull fuel solenoid valve straight down until clear of fuel pump and 
control unit housing. 

C, Pull valve to full extent of electrical wires; disconnect electrical 
connector and lift valve clear. 

H, Remove packing and washer from valve fitting. 

2. I'IST,\LL FUEL S0LEN0ID VALVE 

l/Bl 

A. Install washer and new packing lightly tubricated wich fuel on fuel 
solenoid valve fitting. (See figure 401.) 

B. Insert valve through shroud access door; connect and lockvire electri­
cal connector to valve. 

C. Insert fuel solenoid valve fitting inca fuel pump and control unit 
housing and push straight up. Rotate valve backwnrd and forward 
while pushing up for easier insertion. 

D. Install washer and valve retaining nut. 

E. Connect fuel outlet line to fuel solenoid valve tee fitting. 

F. Install fuel filter, Refer to 49-32-31, Fuel Pump and Control Unit 
- Servicing. 

G. Install accessory cover on APU housing. Refer co 49-ll- Dl, APU 
Housing Accessory Cover - Removal/Installation. 

.MM STEWAB!l DA VIS 49-32-11 
Page 401 
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FUEL SOLENOID VALVE - REMOVAL/INSTALLATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 REMOVE FCJEL SOLENOID VALVE 

A Remove accessory cover from APU housmg Refer to 49-11-02, APU Housmg 
Accessory Cover - Removal/Installauon 

B Remove fuel filter from fuel pump and control urut Refer to 49-32-3 2, Fuel Pump and 
Control Urut - Serv1cmg 

C Place su1table container under valve to catch dnppmg fuel 

D D1sconnect fuel outlet !me from fuel soleno1d valve tee fittmg (See F1gure 401 ) 

E Remove valve retammg nut and washer 

F Pull fuel soleno1d valve straight down unul clear of fuel pump and control unit housmg 

G Pull valve to full extent of electncal w1res, d1sconnect electrical connector and lift valve 
clear 

H Remove paclang and washer from valve fittmg 

2 INSTALL FUEL SOLENOID VALVE 

A Insta!! washer and new paclang hghtly lubncated w1th fuel on fuel soleno1d valve 
fittmg (see F1gure 401 ) 

B lnsen valve through shroud access door, connect and lockw1re electncal connector to 
valve 

C Insen fuel soleno1d valve fittmg mto fuel pump and control urut housmg and push 
straight up Rotate valve backward and foiward wlu.le pushmg up for eas1er msen1on 

D Insta!! washer and valve retammg nut 

E. Connect fuel outlet !me to fuel soleno1d valve tee fitting. 

F Install fuel filter Refer to 49-32-3 2, Fuel Pump and Control Urut - Servicmg. 

G Install accessory cover on APU housmg Refer to 49-11-02, APU Housmg Accessory 
Cover - Removal/Installation. 

Ref MM STEWARD-DAVIS 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

FUEL ATOMIZER - REMOVAL/INSTALI.ATION 

1, REMOVE FUEL ATOMIZER 

A. Open circuit breakers FDl, FD2 and bus feed on Sta. 960 Starter 
Relay Box. 

WARNING: THE CURRElfI' INVOLVE:D IN THE IGNITIO!I UNIT IS OF VERY 
HIGH VOLTAGE AND CAN BE FATAL. DO NOT PERFORH NEXT 
STEP UNTIL AT LEAST 3 MINUTES AFTER PULLING CIRCUIT 
BREAKER. AND DO NOT DISCONNCCT THE HIGH TENSION LEAD. 

B. Remove bolts attaching combustion chamber cover, 

C, Lift combustion cha.mber cover from unit. 

D. Disconnect fuel line from fuel atomizer, (See figure 401.) 

E. Remove fuel atomizer mounting bolts and vashers, 

P. Remove fuel atomizer and packing from unit. 

2. INSTALL FUEL ATOMIZER 

r· A. With nev packing in place, insert fucl atomizer into comhustlon 
ch.:unber cap. {See figure 401,) 

4/82 

B. Install fuel atomizer mounting bolts vith vashcrs. Tighten bolts to 
a torque range of 20 to 25 pound-1nches. 

C. CoMect fuel line to fuel atomizer. 

D. Position combustion chamber cover on unit and install bolts, 

E. Close circuit breakers FDl, FD2 and bus feed on Sta. 960 starter 
relay box. 

Mi'! STEWAliD DA VIS 
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APU SHUTOFF VALVE - INSPEÇTION/ÇHEÇK 

1 General 

2. 

A. This procedure contains instructions to do a bonding resistance 
check for the APU shutoff valve. 

APU Shutoff Valye Bgnd1na Res.1stance Check 

A. References 

(1) SWPM 20-20-00, Electrical Bands and Grounds 

B. Equiprnent 

(1) Bonding Meter, Model T477W, Avtron Manufacturing, Cleveland OH 

(2) Maintenance mats, cornrnercially available 

c. Procedure 

(1) Get access to the APU shutoff valve found on the right wing rear 
spar (Figure 1). 

(2) Measure the electrical bonding resistance between the bonding 
Jumper terminal and the structure (SWPM 20-20-00). 

(a) Make sure the resistance is 0.005 ohm (5 rnilliohrn) or less. 

(3) Measure the electrical bonding resistance between the APU shut­
off valve housing and the structure (SWPM 20-20-00). 

(a) Make sure the resistance is 0.001 ohm (1 rnilliohm) or less. 

(4) Put the airplane back toa serviceable condition 

TCA: LX-N20199 49-32-12 TR-Nr. 49-01 

Page 3 of 4 
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EFFECTIVITY TCA LX-N20198 
FUEL ATOMIZER - CLF.ANINC./PAINTING LX-N20199 

l, EÇUIPMENT AND MATCR!ALS 

A. Cleaning Solvent - Federal Specification P-D-680, or equivalent. 

2. CLEAN FUEL ATOMIZER 

l/81 

CAUTION: TIIE FUEL ATOMIZER IS A PRECISELY ADJUSTED UNIT. 
HALADJUSTED ATOMIZERS CA:N CAUSE D.\NGEROUSLY HIGH 
EXHAUST TEMPERATURES OR FI.AMrNG STARTS. D ISASSEM­
BLY A.'ID ASSEMBLY OP THE ATOMIZER ISA.~ OVERRAUL 
PROCEDURE REQUIRING SPECIAL EQUIPMENT. UNDER NO 
CIRCt/MSTANCE MUST THE ATOMIZER BE DISASSE::iBLED 
DURING MAINTENANCE, EXCEPT AS SHOW!! BELOW. IF 
THE ATOMIZER IS FOUND TO BE DEFECTIVE, IT MUST 
BE REPLACED AND Rf:l!OVED UNIT SEtn' TO OVERHAUL. 

A. Remove fuel atomizer. Refer to Fuel Atomizer - Rcmoval/Installation. 

B. Re.move elbow from fuel atomizer. (See figure 701,) 

C. Rentove fuel screen by unscrewing with screwdriver. 

CAUTtoN': EXERCISE CARE WllEN REMOVING FUEL SCREEN TO 
PREVENT DA.'!.\GE TO ATOMIZER IIOUSI!IG TIIREADS 
OR SCREEN'. 

D. Place fuel atomizer in solvent and allow to soak thoroughly. Dry 
thoroughly with filtered compressed air. 

WARNING: SOLVENT IS HICHLY TOXIC. USE IN WELL VCNTI­
LATED AREAS. 

CAUTION: DO NOT USE SANDPAPER OR OTHER ABRASIVES TO 
CLEAN ATOMIZER HE.\D. ALTERATION OF FUEL 
SPRAY PATTERN MAY RESULT. 

E. Wash fuel screen in solvent and dry wich filcered compressed air. 

F. Install fuel screen in fuel atomizer. 

C. Using nev gasket, install elbow in atomizer, (See figure 701,) 

H. Install fuel atomizer. Refer co Fuel Atomizer - Removal/Installacion. 

MM STEWARD DA VIS 49-32-21 
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F1JEL ATOMIZER - REMOVAL/INSTALLATION 

EFFECTIVITY RTCA L.X-N19997 LX-N20000 

1 REMOVE FUEL ATOMIZER 

A Open circuit breakers FDl, FD2, and bus feed on Sta 960 Starter Relay Box 

W ARNING THE CURRENT INVOL VED IN THE IGNITION UNIT 
IS OF VERY ffiGH VOLTAGE AND CAN BE FATAL 
DO NOT PERFORM NEXT STEP UNTIL AT LEAST 
3 MINUTES AFTER PULLING CIRCUIT BREAKER 
AND DO NOT DISCONNECT THE HIGH TENSION 
LEAD 

B Remove bolts attachmg combustion chamber cover 

C Lift combust1on chamber _cover from umt 

D D1sconnect fuel line from fuel atom12er (See Figure 401 ) 

E Remove fuel atomizer mounting bolts and washers 

F Remove fuel atomizer and packmg from umt 

2 INSTALL FUEL ATOMIZER 

A W1th new packmg m place, msert fuel atom12er mto combust1on chamber cap (See 
F1gure 401) 

B Insta!! fuel atom1Zer mountmg bolts w1th washers Tighten bolts to a torque range of 
20 to 25 pound-mches 

C Connect fuel ltne to fuel atoI111Zer. 

D Pos1t1on combustion chamber cover on umt and mstall bolts 

E Close circuit breakers FD 1, FD2 and bus feed on Sta 960 starter re!ay box 

Ref MM STEWARD-DAVIS 
SN REV Jul 31/99 

49-32-22 
Page 401 



49-32-22 
Page 402 

SDEIND ':il lri1il 
-l"7Yt.i'f,Jûal + 

MAINTENANCE MANUAL 

MOUNIING 
IOU----:~ 

s_,,.,i::..-- fU!l 
MOMIZ!l . 

;,( / PAC<ING 
~. (AIR!lf',RCH 

P/N SB990-ll51 

COM8ll\llON CHAMIER CAP 

FUEL ATOMIZER INSTALLATION 

FIGURE 401 

Ref MM STEWARD-DAVIS 

SN REV Jul 31/99 



. .,,,,.,.~ + 
j,, 7r tr( 

MAINTENANCE MANUAL 

EFFECTIVITY TCA LX-N20198 LX-N20199 

FUEL PUMP A,'ro CONTROL UNIT - SERV!CING 

l, EQUIPMENT AND MATERIALS 

A, Cleaning Solvent - Federal Spec1ficat1on P-D-680, or equivalent. 

2. REPLACE FUEL FILTER ELEMENT 

1/81 

A. Remove accessory section cover from APU housing. Refer to 49-11-01, 
APU Housing Accessory Section Cover - Removal/Installation. 

B. Unscrew filter cap from fuel pump and control unit. (See figure 301.) 

C. Remove filter element, spring, and packing. 

CAUTION: EXERCISE EXTREME CARE TO PRF.VENT Af('{ DIRT FP.OX 
ENTERING FUEL PUMP AND CONTROL UNIT. 

D. Clean filter cap and spring in solvent and dry thoroughly. 

WARNING: SOLVENT IS HICHLY TOXIC. USE IN WELL VENTILATED 
ARE. 

E. Install new packing on fil:er gulde. 

F. Place new filter element, spring and new filter cap packing in pl~ce; 
install filter cap in fuel pump and lockwire. 

F. Install accessory section cover on APU housing. Refer to 49-11-01 
APU Accessory Section Cover - Removal/Installation. 

MM STE'JARD DAVIS 
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MAINTENANCE MANUAL EFFECTIVITY TCA LX-N20198 

LX-N20199 

FUEL PUMP AND CONTROL UNIT - REMOVAL/INSTALLATION 

REMOVE FUEL PUMP ANr CONTROL UNIT 

A. Open FOl, FD2 and bus feed circuit breakers on Sta. 960 starter 
re 1 ay box. 

B. Remove accessory cover from APU housing. Refer to 49-11-01, APU 
Accessory Section Cover - Removal/Installation. 

C. Remove fuel solenoid valve. Refer to 49-32-11, Fuel Solenoid Valve 
- Removal/Installat,on. 

D. Oisconnect control air line from tee fitting. (See figure 401.) 

,....-~~, E. Oisconnect drive shaft seal drain line and acceleration limited 
valve vent line from fuel pump and control unit. C 

F. 

G. 

Remove protective cap from fuel pump and control unit mounting stud. 

Remove attaching nuts and washers. 

H. Carefully remove fuel pump and control unit. 

I. Remove fuel inlet line from fuel pump and control unit and safe for 
installation. 

2. INSTALL FUEL PUMP AND CONTROL 

A. Connect fuel inlet line to fuel pump and control unit. (See figure 
401.) 

B. Position fuel pump and control unit on mounting studs. 
that drive shaft of fuel pump and control unit engages 
shaft on accessory drive. 

Make sure 
w, th gear 

C. Install washers and attaching nuts. Tighten nuts toa torque range 
of 50 to 70 pound-inches. 

D. Install protective cap on stud. 

E. Connect drive shaft seal drain line and acceleration limited valve 
vent line to fuel pump and control unit. 

F. Connect control air line to tee fitting. 

G. lnstall fuel solenoid valve. Refer to 49-32-11, Fuel Solenoid Valve 
- Removal/Installation. 

4/B2 
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H. Install accessory cover on APU Hous,ng. Refer to 49-11-01, APU 
Accessory Sect,on Cover - Removal/Installation. 

I. Close FDl, FD2 and bus feed circuit breakers on Sta. 960 starter 
relay box. 

J. Bleed fuel system. Refer to 49-00, Aux, l i ary Power Un1t - Ma1n-
tenance Pract1ces. 

K. AdJust fuel pump and control unit. Refer to Fuel Pump and Control 
Un,t - AdJustment/Test. 
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EFFECTIVITY TCA LX-N20198 
LX-N20199 

FUEL PUMP AND CONTROL UNIT - ADJUSTMENT{TEST 

1. EQUIPMENT AND MATERIALS 

A. Pressure Gage - 0 to 50 PSIG. 

B. APU Tester - AiResearch No. 290122-400, AiResearch Manufacturing 
Company, Phoenix, Arizona, or equivalent. 

C. Tester Cable Assembly - AiResearch No. 290128-1-1, AiResearch Manu­
facturing Company, Phoenix, Arizona, or equivalent. 

D. Establish interphone line between F/E station and aft cargo compart­
ment . 

.,... 

' 

\. 

• --,, ADJUST ACCELERATION LIMITE[' VALVE 

~.:=-:!'_ 

A. Open circuit breakers FDl, FD2 and bus feed on Sta. 960 starter 
relay box. 

B. 

c. 
D. 

D. 

WARNING· THE CURRENT INVOLVE IN THE IGNITION UNIT IS OF 
VERY HIGH VOLTAGE AND CAN BE FATAL DO NOT PER­
FORM NEXT STEP UNTIL AT LEAST THREE MINUTES AFTER 
PULLING CIRCUIT BREAKER AND DO NOT DISCONNECT THE 
HIGH VOLTAGE LEAD. 

Remove bolts attaching combustion chamber cover and lift cover from 
housrng. 

Oisconnect APU harness lead from ignition units. 

Remove accessory cover from APU housing. Refer to 49-11-01, APU 
Accessory Section Cover - Removal/Installation. 

Remove accessory cover from APU Housing. Refer to 49-11-01, APU 
Accessory Section Cover - Removal/Installation. 

E. Disconnect control air line frcxn fuel pump and control unit. (See 
figure 501. 

F. Disconnect fuel outlet line frcxn fuel solenoid valve tee fitting 
and install pressure gage on tee fitting. 

G. Close circuit breakers FDl, FD2 and bus feed on Sta. 960 starter 
relay box. 

H. Actuate APU MASTER switch to ON pos1tion (MASTER light on). 

I. Motor unit by momentarily depressing the START switch. (START 
light on. 

J. Continue motoring until speed levels off (approx,mately 20% RPM, 
8000 to 9000 RPM turbine wheel speed). 

4/82 
SN REV Jul 31/99 
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J. cant. 

CAUT!ON: DO NOT EXCEED STARTER MOTOR OUTY CYCLE OF ONE 
MINUTE ON, FOUR M INUTES OFF. 

K. Wh1le motor1ng unit, monitor pressure gage and note and record accelera­
tion limiter valve opening pressure. Pressure should be 34 (! 1) PS!G . 

. L. Actuate APU MASTER switch to off pos1tion as soon as poss1ble. 
(MASTER light out.) 

M. !f opening pressure 1s not w1th1n specified l1mits, adjust accelera­
t1on limiter valve. 

If no pressure change occurs after two full turns of 
adJust1ng screw 1n e1ther d1rect1on, do not adJust further. 
Refer to 49-00, APU Trouble Shoot1ng for appl1cable trouble 
shooting procedure 

(1) If pressure 1s too low, turn adJusting screw clockwise 

(2) If pressure 1s too high, turn adJusting screw counterclockw1se. 

N. Repeat steps H through M acceleration l1m1ted valve is correctly 
adJ US ted. 

P. Open FDl, FD2 and bus feed c1rcu1t breakers on Sta. 960 start~r relay box. 

Q. Remove pressure gage and reconnect fuel outlet line. 

R. Connect control air line to fuel pump and control unit. 

S Connect APU harness connector to ign1tion unit. 

T. Place combustion chamber cover an APU hous1ng and install balts. 

3. ADJUST GOVERNOR 

49-32-31 
Page 502 

A. Connect tester and tester cable assembly to APU. Refer to 49-00, 
Auxiliary Power Unit - Adjustment/Test. Do not connect hose assem­
blies to fuel pressure connection, control air cannection, and 011 
pressure connect1on. 

B. Install tachometer generator on APU. 

C. Close FDl, F02 and bus feed circuit breakers on Sta. 960 starter relay box. 

D. Actuate APU master switch to ON positian. (MASTER light on). 

MM S'l'E'JA11D DA VIS 
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J. cant. 

CAUTION DO NOT EXCEED STARTER MOTOR DUTY CYCLE OF ONE 
MINUTE ON, FOUR MINUTES OFF 

K. While motoring unit, monitor pressure gage and note and record 
acceleration linu.ter valve opening pressure. Pressure should be 
34 (± 1) PSIG. 

L. Actuate APU MASTER switch to off position as soon as possible 
(MASTER light out.) 

~· When operating the APU unattended for an extended period of 
time, follow Airplane Maintenance Manual (AMM) instructions 
regarding necessary fuel guantity based on APU fuel burn 
rate. 

M. If opening pressure is not within specified limits, adJust 
acceleration limiter valve. 

NOTE· If no pressure change occurs after two full turns of adJust­
ing screw in either direction, do not adJust further. 
Refer to 49-00, APU Trouble Shooting for applicable trouble 
shooting procedure. 

(1) If pressure is too low, turn adJusting screw clockwise. 

(2) If pressure is too high, turn adJusting screw counterclockwise. 

N. Repeat steps H through M acceleration limited valve is correctly 
adJusted. 

P. Open FDl , FD2 and bus feed circuit breakers on sta. 960 starter 
relay box. 

Q. Remove pressure gage and reconnect fuel outlet line. 

R. Connect control air line to fuel pump and control unit. 

S. Connect APU harness connector to ignition unit. 

T. Place combustion chamber cover on APU housing and install balts. 

3. Ad1ust Governor 

A. Connect tester and tester cable assernbly to APU. Refer to 49-00, 
Auxiliary Power Unit - AdJustment/Test. Do not connect hose assem­
blies to fuel pressure connection, control air connection, and 011 
pressure connect1on. 

B. Install tachometer generator on APU. 

C. Close FDl, FD2 and bus feed circuit breakers on Sta. 960 starter 
relay box. 

D. Actuate APU master switch to ON position. (MASTER light on). 

TCA: LX-N20199 

RTCA: LX-Nl9997, LX-N20000 
49-32-31 

Page 502 
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E. Momentarily depress START switch. (Start light on.) 

F. Allow engine to accelerate to no-load governed speed. Allow unit to 
run at this speed for approximately one minute so that speed 1s sca­
bilized. 

G, Check no-load governed speed. Speed shall be 41,500 - 41,600 max RPM. 

H. If speed is not correct, adjust governor. (See figure 501,) 

NOTE: If proper setting cannoc be obtained after one full 
turn of adjusting screw in either direction, do not 
attempt further adjustment. Refer to 49-00, APU 
Trouble Shooting for applicable trouble shooting 
procedure, 

(1) If speed is too low, turn adjusting screw clockwise. 

(2) If speed is too high, turn adjusting screw counterclockwise. 

I. Actuace APU MASTER switch to off position. (}{ASTER light out.) 

J. Open FDl, FD2 and Bus Feed circuit breakers on Sta. 960 Starter Relay Ba>< 

K. Disconnect tester and tester cable assembly from APU. Refer to 49-00, -) 
Auxiliary Power Unie - Adjustment/Test. 

L, Remove tachometer generator from APU. 

M. lnscall accessory cover on APU housing. Refer to 49-11-01 A.PU 
Accessory Section Cover - Removal/Installation. 

N, Close FDl, FD2 and Bus Feed circuit breakers on Sta. 960 Starter Relay 
Ba><. 

MM STEWAilll DA VIS 
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FUEL PUMP AND CONTROL UNIT - SERVICING 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 EOUIPMENT AND MATERIALS 

A. Cleaning Solvent - Federal Specification P-D-680, or equivalent. 

2 REPLACE FlJEL FILTER ELEMENT 

-= 

A Remove accessory section cover from APU housmg Refer to 49-11-02, APU Housmg 
Accessory Sect1on Cover - Removal/Installation 

B Unscrew filter cap from fuel pump and control urut (See F1gure 301 ) 

C Remove filter element, spring, and paclang 

CAUTION EXERCISE EXTREME CARE TO PREVENT ANY 
DIRT FROM ENTERING FUEL PUMP AND 
CONTROL UNIT 

D Clean filter cap and spring m solvent and dry thoroughly 

w ARNING SOL VENT IS mom.. y TOXIC USE IN WELL 
VENTILA TED AREA 

E Install new paclang on filter gu1de 

F Place new filter element, spnng and new filter cap paclang m place, insta!! filter cap 
m fuel pump and Iockwtre 

G Install accessory section cover on APU housmg Refer to 49-11-02 APU Accessory 
Section Cover - Removal/Installat1on. 

. 
SN REV Jul 31/99 
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FUEL PUMP AND CONTROL UNIT-REMOVAL/INSTALLATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 REMOVE Fî.JEL PUMP AND CONTROL UNIT 
A Open FD 1, FD2 and bus feed CII'CWt breakers on Sta 960 starter relay box. 

B Remove accessory cover from APU housmg Refer to 49-11-02, APU Accessory 
.Sectlon Cover - RemovaVInstallat1on 

C. Remove fuel solen01d valve Refer to 49-32-12, Fuel Solen01d Valve - Remova!/ 
Installauon 

D D1sconnect control Air lme from tee fitting (See F1gure 401 ) 

E D1sconnect dnve shaft seal dram !me and accelerat1on hm1ted valve vent !me from fuel 
pump and contra! urut 

F. Remove protectlve cap from fuel pump and contra! urut mountmg stud 

G Remove attachmg nuts and washers 

H Carefully remove fuel pump and contra! urut. 

I Remove fuel mlet hne from fuel pump and contra! urut and safe for mstallauon 

2 INSTALL FlJEL PUMP AND CONTROL 

A Connect fuel inlet line to fuel pump and control urut (See F1gure 401.) 

B Posit1on fuel pump and contra! urut on mountJ.ng studs Make sure that dnve shaft of 
fuel pump and contra! urut engages w1th gear shaft on accessory dnve 

C Install washers and attachmg nuts T1ghten nuts to a torque range of 50 to 70 pound­
inches. 

D. Insta!! protective cap on stud. 

E. Connect dnve shaft seal dram hne and accelerauon lumted valve vent hne to fuel pump 
and contra! unit. 

F Connect contra! air hne to tee fitting. 

G Insta!! fuel soleno1d valve. Refer to 49-32-12, Fuel Soleno1d Valve - Removal/ 
lnstal!atlon 

Ref MM STEWARD-DAVIS 
SN REV Jul 31/99 
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H. lnstal! accessory cover on APU Housmg. Refer to 49-11-02, APU Accessory Section 
Cover - Rcmoval/Installation. 

I Close FD 1, FD2 and bus feed c1rcu1t breakers on Sta. 960 starter relay box. 

J Bleed fuel system Refer to 49-00, Aux1hazy Power Urut - Maintenance Practices 

K AdJust fuel pump and control urut Refer to Fuel Pump and Control Urut -

49-32-32 
Page 402 
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FUEL PUMP AND CONTROL UNIT - ADJUSTMENT/TEST 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

l EOUIPMENT AND MATERIALS 

A Pressure Gage - 0 to 50 PSIG 

B APU Tester - AIResearch No 290122-400, AtResearch Manufactunng Company, 
Phoell.lX, Arizona, or equivalent. 

C Tester Cable Assembly - AtResearch No 290128-1-1, AtResearch Manufactunng 
Company, Phoerux, Anzona, or equivalent 

D. Estabhsh mterphone !me between F/E staaon and aft cargo compartment 

2 ADJUST ACCELERA TION LIMITED VAL VE 

A. Open CirCUÎt breakers FDl, FD2, and bus feed on Sta. 960 starter relay box 

WARNING: THE CURRENT INVOLVE IN THE IGNITION UNIT 
IS OFVERYHIGH VOLTAGE AND CAN BE FA TAL 
DO NOT PERFORM NEXT STEP UNTIL AT LEAST 
TiiREE MINUTES AFTER PULLING CIRCUIT 
BREAKER AND DO NOT DISCONNECT THE HIGH 
VOLTAGE LEAD 

B Remove bolts attachmg combusaon chamber and hft cover from housmg 

C D1sconnect APU bamess lead from 1grut1on uruts 

D Remove accessory cover from APU housmg Refer 49-11-02, APU Accessory Secaon 
Cover - Removal /Installation 

E. D1sconnect control au- !mes from fuel pump and control urut (See F1gure 501 ) 

F D1sconnect fuel outlet !me from fuel soleno1d valve tee fitting and mstall pressure gage 
on tee fitting. 

G Close ClfCU1t breakers FDl, FD2 and bus feed on Sta. 960 starter relay box 

H. Actuate APU MASTER switch to ON posiuon (MASTER light on). 

I Motor unit by momentanly depress the START switch (START hght on.) 

J Continue motoring unt!l speed levels off (approxunately 20 % RPM, 8000 to 9000 RPM 
turbine wheel speed. 

CAUTION· DO NOT EXCEED STARTER MOTOR DUTY CYCLE 
OF ONE MINUTE ON, FOUR MINUTES OFF 

Ref MM STEWARD-DAVIS 
SN REV Jul 31/99 
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K While motonng urut, momtor pressure gage and note and record acceleratlon lnmter 
valve opemng pressure. Pressure should be 34 (± 1) PSIG. 

L. Actuate APU MASTER switch to off posmon as soon as poss1ble (MASTER light 
out) 

M If operung pressure 1s not w1thm spec1fied hm.its, adJust accelerat1on lmuter valve 

NOTE lf no pressure change occurs after two full tums of adJustIOg screw 
10 either d1recuon, do not ad Just further Refer to 49-00, APU 
Trouble Shootmg for apphcable trouble shootmg procedure 

(1) If pressure 1s too low, turn adJustIOg screw clockwISe 

(2) If pressure IS too high, turn adJusttng screw counterclockw1se 

N Repeat steps H through M acceleraoon lmuted valve 1s correctly adJusted 

P Open FD 1, FD2 and bus feed c1rcu1t breakers on Sta 960 starter relay box 

Q Remove pressure gage and reconnect fuel outlet !me. 

R Connect control air !me to fuel pump and control urut 

S Connect APU hamess connector to 1gruoon urut 

T Place combusuon chamber cover on APU housmg and mstall beits 

3 ADJUST GOVERNOR 

A Connect tester and tester cable assembly to APU Refer to 49-00, Aux1hary Power 
Urut - AdJustment/Test Do not connect hose assembhes to fuel pressure connecuon, 
control air connecuon, and o!I pressure connecuon 

B Install tachometer generator on APU 

C Close FD 1, FD2 and bus feed circmt breakers on Sta 960 starter relay box 

D Actuate APU master switch to ON posmon (MASTER light on) 

49-32-32 
Page 502 
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E. Momentanly depress START switch. (Start ltght on ) 

F Allow engine to accelerate to no-load govemed speed Allow UD1t to run at th1s speed 
for approxmiately one minute so that speed is stabtlized. 

G. Check no-load governed speed. Speed shall be 41,500 - 41,600 max RPM. 

H lf speed is not correct, adjust govemor (See F1gure 501) 

NOTE lf proper serung cannot be obtamed after one full turn of adJustmg 
screw in e11her direction, do not attempt further adJustment Refer 
to 49-00, APU Troublè Shooung for apphcable trouble shooung 
procedure 

(1) If speed 1s too low, turn adjusung screw clockw1se 

(2) lf speed 1s too lugh, turn adJusung screw counterclockwise 

I Actuate APU MASTER switch to off pos1uon (MASTER light out ) 

J Open FD 1, FD2 and Bus Feed circuit brea.kers en Sta 960 Starter Relay Box 

K D1sconnect tester and tester cable assembly from APU Refer to 49-00, Auxtl1ary 
Power Urut - AdJustmentlTest 

L Remove tachometer generator from APU 

M Install accessory cover on APU housmg Refer to 49-11-02 APU Accessory Secuon 
Cover - Removal/Installauon 

N Close FDl, FD2 and Bus Feed circuit breakers on Sta 960 Staner Relay Box 

49-32-32 
Page 504 
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AP~ IGNITION AND STARTING SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

IIARNING: THE CURRENT INVOLVED IN TH.E IGIIITION UNITS IS OF VERY HICH 
VOLTAGE A..'ID CAN BE FATAL. B.E SUR.E THAT POllER IS REHOVED 
FROH THE SYSTEM FORA MINIMUM OF 3 HINUT.ES BEFORE MAKING AN'( 
DISCONNECTIONS. AFTER DISCO!INECTINC A HICII TENSlON LEAD, 
EliSURE COMPLETE DISCHARGE OF CAPACITORS BY IHMEDIAT.ELY SHORT­
ING EXCITER UNIT TERMINAL TO GROUND. 

l. CENI:RAL 

A. The APU ignition and starting system provides the means of rotating 
the APU co~pressor and turbine to startinG speed and for igniting 
the fuel-air mixture in the combustion chamber. The system conslsts 
of a starter motor, a starter relay, an ignition unit, an igniter 
plug, a high voltage lead. 

B. During an APU start the starter motor cranks the APU engine arid the 
ignition unit converts 28 volt DC power into a high voltage current 
which is conducted to the lgniter plug by the high voltage lead, the 
resultant high encrgy spark St'1rts combustion of tlae fuel-air mixture 
in the combustion chnmhcr. lnitiation :Jnd tcrminating of starter 
opcration and ignition unit energization is autom:Jtically controlled 
to occur at the correct time during the: starting cycle. 

2. STARTCR MOTOR 

l/81 

A. The starter motor is mounted on the APU accessory drive sectior. 
Ic rotates the APU engine compressor and t~rbine and all engine­
driven accessories during an APU start. The starter motor consists 
of a series-wound electric motor, a spring-loaded friction clutch 
and a pawl-driven mechanism. \/hen the starter motor is energized, 
it begins rotating. As its speed increases, centrifugal force throws 
the pawls into engagement with a ratchet on the accessory drive shaft 
and the starter rotates the engine and the ether accessories. The 
shock of initial engagement~ the pawls is absorbed by the spr1ng­
loaded friction clutch. \/hen the starter motor is de-energized, the 
engine speed exceeds starter motor speed, the pawls ratchet on the 
shaft until the starter motor speed slows to where the centrifugal 
force is small enough to allow the springs to retract the pawls. 

MM STEWARD DAVIS 
49-40-01 

Page 1 
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3. STARTER RELAY 

A. The starter relay is a single coil relay vith heavy duty contacts that 
carry the large electrical load required to operate the starter motor 
and vith auxiliary contacts that are used as follovs: 

(1) NC contacts interrupt control pover to the APU generator control 
unit during starter motor operation. 

(2) NO contacts keep the starter relay coil energized, after the 
start svitch is released, until control pover is interrupted 
vhen the 35% svitch opens. 

4. IGNITION UNIT 

A. The ignition unit prov1des the high voltage current required to pro­
duce the spark at the igniter plug. The unit consists of a trans­
former, a vibrator, a rectifier, a booster coil and a series of 
capacitors all enclosed in a henaetically sealed metal container 
mounted in the APU housing. When the ignition unit is energized 
the vibrator converts the 28 volt DC input into a pulsating output. 
The voltage of this pulsating current is greatly increased by the 
transformcr and booster coil before ic is delivered to the ignicer 
plug. 

5. IGNITER PLUG 

A. The igniter plug provides the high energy spark for igniting the 
fuel-air mixture in the combustion chamber. Ic is mounted on the 
aide of the comhustion chamber. The principal parta of the igniter 
plug are the outer casing, a center electrode, and a ceramic in­
sulator. The spark chat bridges the non-adjustable annular gap be­
tveen the center electrode and the outer casing is of sufficient in­
tensity to vaporize and ignite vet fuel, 

6. HIGH VOLTAGE LEAD 

A. The high voltage lead conducts the output current of the ignition 
unit to the igniter plug. The lead consists of an insulated elec­
trical conductor encased in a braided metal conduit vith insulated, 
threaded, connectors at each end. The lead and connectors are 
shielded to prevent radio interference. 

49-40-01 
Page 2 
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7, OPERATION 

1/81 

A. Once an APU start is initiated, operation of the ignition and starting 
system is automatically controlled to correctly sequence the energiz­
ing and de-energizing of the starter motor and the ignition unit. 
Momentarily pressing the APU "START" s"itch energizes the start relay, 
When the s"itch is released, the start relay remains energized through 
a self-locking circuit, the 35% switch of the centrifugal svitch assem­
bly and through NC contacts of the lockout relay (L0-2). With the 
start relay energized, the start light is illuminated and its internal 
heavyduty contacts complete the circuit to the starter motor which 
begins to rotate and accelerate the APU engine. As the oil pressure 
rises toa predetermined value, the sequencing oil pressure s"itch 
closes to energize the ignition unit and the fuel solenoid valve. 

B. When the 1gn1t1on unit is energized, the vibrator is supplied "ith 28 
volt DC po"er. The vibrator converts the DC input current toa pul­
Beting current. This pulsating current is transmitted into the trans­
former, 1mere the voltage is greatly increased, then passes through 
the rectifier unit into the storage capacitors. When the storage 
capacitors are fully charged, an air gap breaks do...n. This allo"s 
the capacitors to discharge a surge of high intensity current into 
the primary "inding of the booster coil. The secondary "inding of 
the booster coil produces a surge of currenc, the voltage of which 
is cany times that of the input current in the primary winding, which 
is transmitted to the center electrode of the igniter plug by the 
high voltage lead. The voltage of this current is sufficiently high 
to break down the igniter plug air gap nnd generate a high energy 
spark bet:ween the igniter plug center electrode and the outer case 
to ignite the fuel-air mixture in the conbustion chamber The tur­
bine exhaust gases new assist the starter motor to rotste the engine 
and the engine continues to accelerate. 

C. When the engine has accelerated to approximately 35% of governed 
speed, the 35% s~itch in the centrifugal switch assembly opens. The 
start relay is de-energized. This in turn de-energizes the START 
light and the starter motor circuit which tenninates starter opera­
tion. The engine continues to accelerate. At 95% governed speed, 
the 95% switch in the centrifugal switch opens and breaks the circuit 
to the ignition unit to tenninate operation of the igniter plug. 

D. After a one minute wann-up at governed speed the engine can be loaded 
as desired, electrically and/or pneumatically, 

MM STEWARD DAVIS 
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APU IGNITION AND STARTING SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

WARNING· THE CURRENT INVOLVED IN THE IGNITION UNITS IS OF VERY 
mGH VOLTAGE AND CAN BE FATAL BE SURE THAT POWER IS 
REMOVED FROM THE SYSTEM FORA MINIMUM OF 3 MINUTES 
BEFORE MAKING ANY DISCONNECTIONS AFfER DISCON­
NECTING A !ITGH TENSION LEAD, ENSURE COMPLETE 
DISCHARGE OF CAPACITORS BY IMMEDIATELY SHORTING 
EXCITER UNIT TERMINAL TO GROUND 

1. GENERAL 

A The APU 1gruuon and starttng system prov1des the means of rotatmg the APU 
compressor and turbine to startmg speed and for 1grutmg the fuel-au- mixture m the 
combusuon chamber. The system cons1sts of a starter motor, a starter relay, an 
1grut1on urut, an 1gruter plug, a high voltage lead 

B Durmg an APU start the starter motor cranks the APU engme and the 1grutton urut 
converts 28 volt DC power mto a high voltage current wh1ch 1s conducted to the 1gruter 
plug by the high voltage lead, the resultant high energy spark starts combustion of the 
fuel-atr mixrure m the combustion chamber Irut1at1on and terrninatmg of starter 
operauon and 1grut1on urut energizauon 1s automaucally controlled to occur at the 
correct tl.lll.e durmg the startmg cycle. 

2 STARTER MOTOR 

A The starter motor IS mounted on the APU accessory dnve section It rotates the APU 
engme compressor and turbme and all engine-dnven accessones durmg an APU start 
The starter motor cons1sts of a senes-wound electnc motor, a spnng loaded fncuon 
clutch and a pawl-dnven mecharusm. When the starter motor IS energized, 11 begms 
rotatmg As 1ts speed mcreases, centnfugal force throws the pawls into engagement 
w1th a ratchet on the accessory dnve shaft and the starter rotates the engme and the 
other accessones The shock of wtial engagement of the pawls is absorbed by the 
sprmg-loaded fncuon clutch When the starter motor is de-energJZed, the engme speed 
exceeds starter motor speed, the pawls ratchet on the shaft until the starter motor speed 
slows to where the centnfugal force IS small enough to allow the sprmgs to retract the 
pawls. 
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MAINTENANCE MANUAL 

A The starter relay is a single coli relay w1th heavy duty contacts that carry the large 
electncal load required to operate the starter motor and w1th awahary contacts that are 
used as follows· 

(1) NC contacts mterrupt control power to the APU generator control UD.1t durmg 
starter motor operauon. 

(2) NO contacts keep the starter relay coli energized, after the start switch 1s 
released, unul control power 1s mterrupted when the 35 % switch opens 

4 IGNITION UNIT 

A The igruuon UD.lt prov1des the high voltage current requrred to produce the spark at the 
1gruter plug The urut cons1sts of a transformer, a vibrator, a rectifier, a booster coli 
and a senes of capacitors all enclosed m a hermeucally sealed metal container mounted 
m the APU housmg When the 1grut10n urut IS energized the vibrator converts the 28 
volt DC mput mto a pulsaung output. The voltage of tlus pulsaung current 1s greatly 
mcreased by the transformer and booster co1! before 1t IS dehvered to the 1gruter plug 

5 IGNITER PLUG 

A The 1gruter plug prov1des the lugh· energy spark for igrutmg the fuel-air ml.Xture in the 
combusuon chamber It 1s, mounted,on the s1de of the combusuon chamber The 
pnnc1pal parts of the 1gruter.plug are the outer casmg, a center electrode, and a ceram1c 
1nsulator. The spark that bndges the non-adJUStable annular gap between the center 
electrode and the outer casmg IS of suffic1ent mtens1ty to vaponze and 1grûte wet fuel 

6 IDGH VOLTAGE LEAD 

A The high voltage lead conducts the output current of the 1grut1on urut to the 1gruter 
plug The lead cons1sts of an msulated electncal conductor encased m a braided metal 
condu1t w1th msulated, threaded, connectors at each end The lead and connectors are 
shielded to prevenc radio mterference 

49-40-02 
Page 2 
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7 OPERATION 

A Once an APU start IS iruttated, operatton of the igmtton and startmg system 1s 
automat1cally controlled to correctly sequence the energlZIIlg and de-energizmg of the 
starter motor and the 1gruuon urut Momentanly pressing the APU "START" switch 
energtzes the start relay When the switch 1s released, the start relay remains energIZed 
through a self-lockmg circuit, the 35% switch of the centnfugal switch assembly and 
through NC contacts of the lockout relay (L0-2) W1th the start relay energIZed, the 
start light IS illummated and 1ts mtemal heavy duty contacts complete the circuit to the 
starter motor wluch begms to rotate and accelerate the APU engme As the 01! 
pressure begins to rotate and accelerate the APU engme. As the oil pressure nses to 
a predetemuned value, the sequencmg oil pressure switch closes to energtze the 1gru11on 
urut and the fuel soleno1d valve 

B When the 1gruuon urut is energtzed, the vibrator 1s supphes w1th 28 volt DC power 
The vibrator converts the DC mput current to a pulsatmg current Tlus pulsatmg 
current 1s transrrutted mto the transformer, where the voltage 1s greatly mcreased, then 
passes through the recttfier urut mto the storage capacitors When the storage 
capacitors are fully charged, an arr gap breaks down ThIS allows the capacitors to 
d1scharge a surge of lugh mtens1ty current mto the prunary wmdmg of the booster c01l 
The secondary wmdmg of the booster coli produces a surge of current, the voltage of 
which 1s many tunes that of the mput current m the prunary wmdmg, wh1ch 1s 
transm1tted to the center electrode of the 1gruter plug by the high voltage lead The 
voltage of tlus current 1s suffic1ently lugh to break down the 1gruter plug arr gap and 
generale a high energy spark between the 1gmter plug center electrode and the outer 
case to 1grute the fuel-arr mIXture m the combustton chamber. The turbine exhaust 
gases now assist the starter motor to rotate the engme and the engine conttnues to 
accelerate. 

C When the engme has accelerated to approx1mately 35 % of govemed speed, the 35 % 
switch m the centnfugal switch assembly opens The start relay 1s de-energIZed Ttus 
m turn de-energtzes the START light and the starter motor c1rcu1t winch termmates 
starter operauon The engme conttnues to accelerate At 95 % govemed speed, the 95 
switch m the centnfugal switch opens and breaks the circuit to the 1gruuon urut 
termmate operation of the 1gruter plug 

D After a one mmute waim-up at govemed speed the engme can be loaded as des1red, 
electncally and/or pneumattcally 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

IGNITER PLUC - REHOVAL/INSTALLATION 

l, RDIOVE IGNITER PLUG 

A. 

B. 

Open FDl, FD2 and Bus Feed circuit breaker on Sta. 960 starter relay box. 

Remove combustion chamber cover attaching bolts anrl lift cover from 
housing. 

WARMING: THE CURRENT INVOLVED IN TII.E IGNITION UNIT IS OF VERY 
HICH VOLTAGE AND CAN BE FATAL. BE SURE THAT POWER IS 
REMOVED FROM THE UNIT FORA MINIMUM OF 3 MINUTES BE­
FO!LE MAKINC ANY DISCONNECTIONS, AFTER DISCONNECTING 
A HICH VOLTAGE LEAD, INSURE COMPLETE DISCl!ARGE OF CAP­
ACITORS BY IMHEDIATELY SHORTINC EXCITER UNIT TERMINAL 
TO GROUND, 

C. Disconnect high voltasc lead !rom ignitcr plus, (See figure 401) 

D. Remove igniter plus mounting bolts and washers, 

E. Withdrav igniter plug from combustion chamber cap. 

F. Remove and discard old gaskct, 

2, INSTALL IG~ITER PLUG 

A. Place nev gasket on igniter plug. (See figure 401.) 

B. Insert igniter plug into combustion chamber cap . 

.,,.. ti~ï.~ C. 
t - .,_ Install igniter plug mounting bolts with vashers. Tishcen bolts to 

a torque range of 50 to 70 pound-inches. Lockvire bolts, \ 

4/82 

D, Connect high voltage lead to igniter plug. 

E. Position combustion chamber cover on housing and install bolts. 

F. Close FDl, FD2 and Bus Feoed circuit breakers on Sta. 960 starter 
relay box. 

MM STEW'Al!D DAVIS 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

IGNITER PLUG - ADJUSTMENT/TEST 

l. EQUIPMENT AND MATERIALS 

A. Establish interphone corrrnunicat,on between F/E station and aft cargo 
compartment. 

2. TEST IGNITER PLUG 

A. Remove accessory sect,on cover. Refer to 49-11-11, APU Accessory 
Sect,on Cover - Removal/Installat,on. 

B. D1sconnect electrical connector from fuel soleno1d valve. 

C. Close BUS FEED, BATT switch,CONTROL FEEDS 1 and 2 c•rcuit breakers 
on Sta 960 starter relay box 

D Actua te APU t1A.STER s11i tch to ON pos 1 t 1 on ( MASTER 1 i ght on.) 

E. PRESS START switch, 

F Listen for sound of igniter plug sparking, then actuate MASTER 
switch to OFF position MASTER light out.) 

CAUTION: DO NOT EXCEED STARTER MOTOR DUTY CYCLE OF ONE 
MINUTE ON, FOUR MINUTES OFF. 

G. Open BUS FEED, BATT sw1tch,CONTROL FEEDS 1 and 2 circuit breakers on 
Sta. 96D starter relay box 

H. Connect electrical connector to fuel solenoid valve. 

I. Install accessory section cover. Refer to 49-11-11, APU Accessory 
Section Cover - Removal/Installatioo. 

MM STEWARD DAVIS 
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IGNITER PLUG - INSPECTI0N/CIIECK 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

CHECK IGNITER PLUG 

A. Remove igniter plug from APU. Refer to Igniter Plug - Removal/ 
Ins tallation. 

B. Check igniter plug for cracks or chipping of ceramic insulator or 
body. 

C. Check electrodes for excessive burning, eros1on of mater1al or 
other damage. 

D. Check that electrode extends beyond ceramic insulator a minimum of 
l/16 inch. 

E. Install igniter plug on APU. Refer to lgniter Plug - Removal/ 
Installation. 

MM STE.IARD DAVIS 
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IGNITER PLUG - CLEANING!PAINTING 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

l. EQUIPMENT AND MATERIALS 

A. Solvent - Federal Specification P-D-680, or equivalent. 

B. Soft Grit Blasting Equipment or Brass Bristle Brush. 

NOTE: Suitable soft blasting materials are ground corn, 
apricot or peach pies, walnut shells, clover seeds, 
or cracked wheat. 

2. '!CLEAN IGNITER PLUG 

1/81 

A. Remove igniter plug from APU. Rcfer to Igniter Plug - Removal/ 
Ins t-alla tion. 

Clean igniter plug with solvent and blow dry with clean compressed 
air. 

Clean all deposits from igniter plug by blastins or brushinr,. 

Blow off all loosen~d material with clean, dry compressed air. 

CAUTION: DO NOT USE IIARD CRIT BLASTINC OR ~TfCL BRI~TLE 
BRUSH AS TI!ESE MATERIAI.S CAN SERIOUSLY DAMAGE 
ICNITER PLUG. 

E. Install igniter plug on APU. Refer to Igniter Plug - Removal/ 
Installation. 

MM STEWARD DA VIS 49-40-21 
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IGNITER PLUG - REMOVAL/INSTALLATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 REMOVE IGNITER PLUG 

A Open FD 1, FD2 and Bus Feed circuit breaker on Sta 960 starter relay box 

B Remove combustion chamber cover attachmg bolts and hst cover from housmg 

WARNING THE CURRENT INVOLVED IN THE IG­
NITION UNIT IS OF VERY IDGH VOLTAGE 
AND CAN BE FATAL BE SURE THAT 
POWER IS REMOVED FROM THE UNIT FOR 
A MINIMUM OF 3 MINUTES BEFORE MAK­
ING ANY DISCONNECTIONS AFTER DIS­
CONNECTING A lllGH VOLTAGE LEAD, 
INSURE COMPLETE DISCHARGE OF 
CAPACITORS BYIMMEDIATELY SHORTING 
EXCITER UNIT TERMINAL TO GROUND 

C D1sconnect h!gh voltage lead from igruter plug (See Figure 401) 

D Remove 1gruter plug mountmg bolts and washers 

E W1thdraw igruter plug from combusuon chamber cap 

F Remove and d1scard old gasket 

2 INSTALL IGNITER PLUG 

A Place new gasket on 1gruter plug (See Figure 401 ) 

B Insert 1gruter plug mto combusuon chamber cap 

C Install igruter plug mountmg bolts with washers T!ghten bolts to a torque range of 50 
to 70 pound-mches Lockwrre bolts 

D Connect h!gh voltage lead to 1gruter plug 

E Posltlon combust1on chamber cover on housmg and install bolts 

F Close FDl, FD2 and Bus Feed circuit breakers on Sta 960 starter relay box 

Ref. MM STEWARD-DAVIS 
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IGNITER PLUG - ADJUSTMENT/TEST 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 EOUIPMENT AND MA TERIALS 

A Estabhsh mterphone co=umcao.on between F/E station and aft cargo compartment-

2 TEST IGNlTER PLUG 

A Remove accessory sectJ.on cover Refer to 49-11-12, APU Accessory Secuon Cover -
Remova!/lnstallao.on. 

B D1sc_qnnect electncal connector from fuel soleno1d valve 

C. Close BUS FEED, BATT switch, CONTROL FEEDS f and 2 crrcu1t breakers on Sta 
960 starter relay box -

D Actuate APU _MASTER swHch to ON pos1t1on (MASTER hght Qn.) 

E. PRESS START switch 

F LJSten for sound of 1gruter plug sparkmg, then actuate MASTER switch to OFF 
posio.on. MASTER light out ) 

CAUTION DO NOT EXCEED STARTER MOTOR DUTY CYCLE 
OF QNE lvUNUTE ON, FOUR~ OFF -

G Open BUS FEED, BA TT switch, CONTRQL FEEDS 1_ and 2 crrcun breakers on Sta 
960 starter relay box 

H Connect electncal conneGtor to fuel soleno1d valve 

I Install accessory sectlon cover Refer to 49-11-12, APU Accessory Sectlon Cover -
Removal/lnstallatlon 

Ref MM STEWARD-DAVIS 
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IGNITER PLUG - INSPECTION/CHECK 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 CHECK IGNITER PLUG 

A Remove 1gruter plug from APU Refer to Igruter Plug - Removal/Installauon 

B Check 1gruter plug for cracks or chlppmg of ceram1c 1nsulator or body 

C Check electrodes for excess1ve burrung, EROSION of matenal or other damage 

D Check that electrode extends beyond ceram1c 1nsulator a mmunum of 1/16 111ch 

E Insta!! 1gruter plug on APU Refer to Igruter Plug - Removal/Installat1on 

Ref • MM STEWARD-DAVIS 
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IGNITER PLUG- CLEANING/PAINTING 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

l EOUIPMENT AND MA TERIALS 

A Solvent - Federal Spec1fication P-D-680, or equivalent 

B. Soft Gnt Blastmg Eqmpment or Brass Bnstle Brush 

NOTE Su1table soft blastmg matenals are ground com, apncot or peach 
pits, walnut shells, clover seeds or cracked wheat 

2 CLEAN IGNITER PLUG 

A Remove 1gruter plug from APU Refer to Igruter Plug - Removal/Iostallation 

B Clean 1gruter plug w1th solvent and blow dry w1th clean compressed air 

C Clean all depos1ts from 1gruter plug by blastmg or brushmg 

D Blow off all loosened matenal w1th clean, dry compressed air 

CAUTION· DO NOT USE HARD GRIT BLASTING OR STEEL 
BRISTLE BRUSH AS TIIESE MATERIALS CAN 
SERIOUSL Y DAMAGE IGNITER PLUG 

E Insta!I 1gruter plug on APU Refer to Igruter plug - Removal/Installat1on 
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STARTER MOTOR - REMOVAL/IN~TALLATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

1. REMOVE STARTER MOTOR 

A. Open all circuit breakers on Sta. 960, starter relay box. 

B. Remove accessory section cover. Refer to 49-11-01, APU Accessory 
Section Cover - Removal/Installation. 

C. Tag and disconnect electrical leads from starter motor terminals, 
{See figure' 401.) 

D. Remove starter motor attaching nut& and washers. 

E. Carefully withdraw starter motor from mounting studs. 

NOTE. When starter is withdravn from unit, a small amount of 
oil may drnin from the accessory drive case. It is 
suggested that a rag be placed beneath the starter to 
catch this oil. 

F. Remove ~acking from starter motor mounting pad. 

,,- ~- INSTALL STARTER MOTOR 

A. Install new packing on starter motor mounting pad. (Sce figure 401.) 

B. Position starter motor on accessory drive, tilt slightly and rotate 
starter motor shaft until &haft pawls mesh with mating shaft in 
accessory drive. 

C, Carefully slide starter motor onto mounting studs. 

,..-,-~ D. 
Install starter motor attaching washers and nuts. Tighten nuts to 
a torquë range of 50 to 70 pound-inches. • 

E. Remove tags and connect electrical leads to starter motor terminals. 

F. Install accessory section cover- Refer to 49-11-01, APU Accessory_ 
Section Cover - Removal/Installation. 

G. Close all circuit breakers on Sta,960, starter relay box. 
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APU COOLING AIR SYSTEM 

DESCRIPTION AND OPERATION 

1 GENERAL 

A. The APU cool1ng air system prov1des thameans for cool1ng the APU 
hous1ng, eng1ne accessor,es and the exhaust duet The system con­
s1sts of cool,ng air intake duct1ng between the R/H main gear wheelwell 
and the APU module, a cool1ng air fan, and duct1ng to d1str1bute and 
direct the cool1ng air through the housing. Cool1ng air 1s drawn 
from the main gear wheel well 1nto the hous1ng, where 1t 1s c1rcu-
lated through the generator and the 011 cooler and around the eng1ne 
accessor1es, before being exhausted overboard w1th the exhaust gases. 

2. COOL!NG AIR INTAKE DUCT 

A The cool1ng air intake duet carr1es cool1ng air from the R/H main gear 
wheel well through the Sta 960 pressure bulkhead to the APU module 
hous1ng The intake to the duet 1s covered w1th sta1nless steel 
screen,~ inch mesh, to prevent fore1qn obJects entering the cool-
1ng air system The duet, made from 5 inch diameter sta1nless steel 
tub1ng, 1s clamped to the module hous1ng cool1ng air 1nlet, to ex­
ped1te the 1nstallat1on and removal of the APU module, and attaches 
to the Sta 960 bulkhead doubler throuqh a bellows assembly, to pro­
vide for thermal expans1on and contract1on of the duet w1th changes 
1 n temperature 

3 COOLING AIR FAN 

A. The cool1ng air fan prov1des a pos1t1ve cool1ng air flow through the 
011 cooler, the generator and through the module hous1ng. It 1s an 
ax1al flow type fan mounted on the eng1ne accessory sect1on and ,s 
dr1ven by the accessory gear train 

4. OPERAT ION 

'/82 

A. When the APU eng1ne 1s running the exhaust gases passing through the 
eductor sect1on of the exhaust system w1ll draw a,r from the APU 
module hous1ng, th1s assists the cool1ng a,r fan 1n d-raw1ng cool1ng 
air from the main gear wheel well. The duct1ng w1th1n the module 
hous1ng d1rects the cool1ng air through the 011 cooler, the gen­
erator, and around the eng1ne and eng1ne accessories The cool1ng 
air leaves the module hous1ng through an annular space between the 
eng1ne exhaust eductor tube (8 inch diameter) and the outer exhaust 
duet ( 10 inch diameter), and mixes w1th the engine exhaust gases 
downstream from the,eductor to reduce the total temperature of the 
gases exhausted ove~board. 

' 
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APU BLEED AIR SYSTEM 

DESCRIPTI0N AND 0PERATI0N 

1. GENERAL 

A The APU bleed a,r system 1s an automat,cally controlled source of 
pneumat,c power ~h,ch 1s connected to the a1rplane's pneumat,c sys­
tem The system cons,sts of APU bleed a,r control components and 
duct,ng from the APU module 1n the aft cargo compartment at the air­
plane pneumat,c crossover duet. 

B The bleed arr control components for the APU 1nstallat1on cons,st 
of a pneumat,c shutoff (load control) valve, a d1fferent1al a,r 

'·• pressure regulator, a pneumat,c thermostat and three-way soleno1d 
valve prov1ded 1n the APU eng1ne controls, and BLEED AIR selector 
switch on the APU cockpit control panel 

C. The bleed a,r duct,nq man1folds the APU output and carr1es the 
compressed air 1n a five inch, sta1nless steel duet, 1nstalled ,n 
the keel beam structure, to the a1rcond1t1on1ng bay and through a 
trans1t1on duet ,nto the a1rplane pneumat,c crossover duet. A 
flapper type check valve on the output of the APU prevents the 
reverse flow of a, r ( See SubJ eet 49-00-36, APU Pneuma t, c Sys tem 
I nterfaée ) 

D The APU bleed a,r system suppl1es pneumat1c power to the a,rplane 
system by bleed1ng compressed air from the compressor sect,on of 
the APU eng1ne The amount of a,r extracted from the APU 1s auto­
mat1cally regulated, by the pneumat,c thermostat, to prov1de a 
maximum amount of air without exceed1ng APU eng1ne exhaust gas 
temperature l1m1ts When the APU eng1ne 1s started and reaches 
95% governed speed, the three-way soleno1d valve 1s automat,cally 
actuated to transfer the output of the pneumat,c thermostat from 
the accelerat,on l1m1ted valve to the pneumat,c shutoff (laad 
control) valve After a one minute warm-up per1od at governed 
speed the APU 1s ready to accept a pneumat,c laad 

2 L0AD C0NTR0L VALVE 

/82 

A The laad control valve ,s mounted between the bleed a,r outlet on 
the APU hous,ng and the APU bleed a,r duct1ng. The valve controls 
the bleed load by l1m1t1ng the bleed a1rflow to below the amount that 
would cause excess1ve exhaust gas temperature The laad control 
valve cons1sts of the main valve, the actuator. the rate control 
valve, and the sw,tcher valve The main valve 1s a nomally closed 
butterfly valve enclosed 1n a hous,ng hav,ng flanges for clamps on 
each end The actuator 1s attached to the main valve hous1ng and 
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consists of a spring-loaded diaphragm and an actuating linkage con­
tained in a housing which also encloses the switcher valve The 
switcher valve is a solenoid-operated two-ball selector valve chat 
directs control air to either side of the actuator diaphragm as re­
quired. The race control valve controls the opening race of the main 
valve and consists of a spring-loaded, diaphragm-operated, poppet 
valve concained in a housing having an adjustable or!fice in the con­
trol air inlet. 

B. \Jhen its solenoid is energized, the switcher valvc directs concrol 
air to the actuator diaphragm to open the main valve and allow bleed 
air to flo~ into the airplane ducting. The rate control valve con­
trols the amount and speed of the 1nit1al opening of the main valve. 

3. DIFFERENTIAL AIR PRrSSL"RE REGULATOR 

A. The differential air prcssure regulator is attached to the lond con­
trol valve. It provides a constant air pressure under all amb1ent 
conditions to the load control valve. The regulator cons1sts of a 
cover and a main housing. The housing contains a spr!,1g-loaded dia­
phragm assembly, metering valve and an adjustable relicf valve. An 
outlet port is also prnvided in the main hou~ing. 1he cover incor­
porateo an inlec port fitting and enclo~cs an air fileer. The regu­
lating pressure of the valve is eet at np~roximatcly 19.2 PSI above 
ambient. 

4 • PNEUMA TIC Tii l:.R.'lOS TA T 

A. The pneumatic thermostat of the APU engine controls is connected by 
the three-way solenoid valve (See Subject 49-61-0) to the actuator 
diaphragm chamber of the laad control valve when the APU engine acce­
lerates to 95% RPM. The thermostat begine to open between 555° to 
565°c (1030° to 1050°F) and bleeds control air from the diaphragm 
chamher to close the load control vnlve and reduce the pneumatic 
load as required to maintain the exhau~t gas temperacure within 
limi ts. 

5. PNEUl1ATIC LOAD SELECTION 

49-52-01 
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A. Pneumatic loading of an APU is manually selected by actuating the 
BLEED AIR switch-lite on the APU cockpit control panel. The switch 
is a push type, alternate action switch-lite. 
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B The SLEED AIR sw1tch-l1te, when closed (light on), appl1es power to 
energ1ze the sw1tcher (soleno1d) valve to move and allow control 
a1r to actuate the laad control valve to the open pos1t1on 

6 OPERATION 

4/82 

A The APU bleed air system furn1shes a regulated supply of compressed 
a1r to the a1rplane pneumat1c system and also acts as an over-
laad qovernor for the APU The amount of compressed air ava1lable 
1s automat1cally controlled to prevent the APU be1ng overloaded and 
,1111 therefore vary wlth the el ectri ca 1 1 oad 1mposed on the un1 t 

B When the APU accelerates to 95t governed speed dur1ng the 1gn1t1on/ 
start sequence, the centr1fuqal switch closes and actuates the three­
way soleno1d valve to connect the control s1gnal of the pneumat1c 
thermostat to the laad control valve When BLEED AIR 1s selected 
on the APU control panel the sw1tcher valve soleno1d 1s energ1zed 
caus1ng the laad control valve te open and al low air to flow 1nto 
the APU bleed air duct1ng to the a1rplane pneumat1c system 

C When the bleed a1r soleno1d 1s not energ1zed, the sw1tcher valve 
d1rects the control air to the tops1de of the actuator d1aphragm 
to keep the main valve closed Control air from upstream of the 
main valve 1s d1rected to both s1des of the rate control valve d1a­
phragm and, s1nce the pressure 1s the same on bath s1des of the d1a­
phragm, the poppet valve rema1ns closed Energ1z1ng the sw1tcher 
soleno1d opens the primary ball 'lalve in the sw1tcher valve and 
closes the secondary ball valve Th1s transfers control a1r from 
the bottom to the top of the actuator d1aphragm and the main valve 
opens When the valve opens, the pressure sensed by the rate con­
trol valve drops 1n proport1on to the rate at wh1ch air bleeds from 
the unit S1nce the adJustable or1f1ce restr1cts the bleed off from 
the top of the rate control d1aphragm, the d1aphragm w1ll move down 
and open the poppet valve to bleed some of the control air from the 
actuator to atmosphere Reduc1no the air pressure 1n the actuator 
slows down the opening speed of the main valve and the amount 1t 
w1ll open, thus prevent,ng a momentary overlaad of the unit. As the 
pressure cont,nues to bleed off from the top of the rate control 
d1aphragm the poppet valve gradually closes As the poppet valve 
closes, the control air pressure 1n the actuator 1ncreases and opens 
the main valve further When the poppet valve 1s fully closed, the 
main valve 1s fully open. The adJustable or1f1ce 1s normally set 
so that the main valve w1ll open 1n between three and s1x seconds 
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D. Dur1ng extract,on of APU bleed air, the pneumat,c thermostat acts 

49-52-01 
Page 4 

as an overlaad protect1on for the APU and does not funct,on unt,1 
an overlaad cond1t1on occurs. If an overlaad ,s appl1ed to the 
APU, the exhaust gas temperature r1ses Th1s r1se 1n temperature 
causes the thermos tat to open and a 11 ow contra 1 a, r to b 1 eed to 
atmosphere Reduct,on of control a,r pressure ,n the laad control 
valve actuator part,ally closes the valve Th1s reduces the amount 
of bleed air extracted from the APU compressor unt1l the overlaad 
1 s removed. 
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_ STARJ'ER MOTOR- REMOVALfINSTALLATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1. REMOVE STARTER MOTOR 

A Open all cll'Clllt breakers on Sta. 960, starter relay box. 

B Remove .accessory sectton cover Refer to 49-11-02, APU Accessory Section Cover -
Removal/Installation. 

C Tag and d1sconnect electncal leads from starter motor terminals (See F1gure 401 } 

P Remove starter motor attaching nuts and washers 

E Carefully w1thdraw starter motor from mountmg studs. 

NOTE. When starter 1s w1thdrawn from urut, a small amount of o!l may 
drain-from the accessory dnve case It 1s suggested that a rag be 
placed beneath the starter to catch thls otl -

F. Remove packing from s~r motor mountmg pad 

2 INSTALL STARTER MOTOR 

A Install..new packmg on starter moto! moummg pad (See F1gure 401} 

B Pofa1on starter motor on accessory dnve,_ tilt shghtly and rotate starter motor shaft -
unttl shaft pawls mesh w1th matmg shaft m accessory dnve. 

C Carefully srnle starter motor onto mounttng studs 

D Insta!! starter motor attachmg washers and nuts T1ghten nuts to a torque range of 50 
to 70 pound-inches 

E Remove tags and connect elecmcal leads to starter motor terminals 

F Insta!! accessory secuon cover Refer to 49-11-02, APU Accessory Sectlon Cover -
Removal/lnstallauon. 

G Close all c1rcu1t breakers on Sta 960, starter relay box 
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APU COOLING AIR SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

1- GENERAL 

A. The APU cooling air system provides the._means for cool1ng the APU 
housing, eng1ne accessor,es and the exhaust duet. The system con­
sists of cooling air intake duct,ng between the R/H main gear wheelwell 
and the APU module, a cool1ng air fan, and ducting to distribute and 
direct the cooling air through the housing. Cooling a1r 1s drawn 
from the main gear wheel well 1nto the housing, where it 1s c1rcu-
lated through the generator and the oil cooler and around the eng1ne 
accessor1es, before be1ng exhausted overboard w1th the exhaust gases. 

,,~ ~ 1,;. COOLING AIR INTAKE DUCT 

3. 

4/82 

A. The cool1ng a1r intake duet carr1es cool1ng a1r from the R/H main gear 
wheel well through the Sta. 950 pressure bulkhead to the APU module 
hous1ng The intake to the duet 1s covered w1th stainless steel 
screen,~ inch mesh, to prevent fore1qn obJects entering the cool-
1ng air system. The duet, made from 5 inch diameter sta1nless steel 
tubing, 1s clamped to the module hous1ng cooling air 1nlet, to ex­
ped1te the 1nstallat1on and removal of the APU module, and attaches 
to the Sta. 960 bulkhead doubler throuoh a bellows assembly, to pro­
vide for thermal expans1on and contract1on of the duet w1th changes 
1n temperature. 

COOLHIG AIR FAN 

A. The cool1n9 air fan provides a pos1t1ve cool1ng air flow through the 
011 cooler, the generator and through the module hous1ng. It 1s an 
axial flow type fan mounted on the engine accessory sect1on and 1s 
dr1ven by the accessory gear train. 

OPERATION 

A. When the APU eng,ne 1s running the exhaust gases passing through the 
eductor section of the exhaust system will draw air from the APU 
module housing; this assists the cool1ng a1r fan in drawing cool1ng 
air from the main gear wheel well. The duct1ng with1n the module 
housing directs the cool1ng air through the 011 cooler, the gen­
erator, and around the eng1ne and eng1ne accessor1es. The cooling 
air leaves the module housing through an annular space between the 
engine exhaust eductor tube (8 inch diameter) and the outer exhaust 
duet (10 inch diameter), and mixes with the engrne exhaust gases 
downstream from the eductor to reduce the total temperature of the 
gases exhausted overboard. 
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APU COOLING AIR SYSTEM 

DESCRIPTION AND OPERA TION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU coolmg air system prov1des the means for coohng the APU housmg, engme 
accessones and the exhaust duet The system consms of coolmg air mtake ductmg 
between the R/H mam gear wheelwell and the APU module, a coolmg air fan, and 
ducung to dJStnbute and direct the cooling air through the housmg. Coolmg air 1s 
drawn from the mam gear wheel well mto the housmg, where 1t 1s circulated through 
the generator and the 011 cooler and around the engme accessones, before bemg 
exhausted overboard w1th the exhaust gases 

2 COOLING AIR INTAKE DUCT 

A The coolmg air mtake duet cames coolmg air from the R/H mam gear wheel well 
through the Sta 960 pressure bullchead to the APU module housmg The mtake to the 
duet is covered with stautless steel screen, 1/4 mch mesh, to prevent fore1gn obJects 
entering the coolmg air system The duet, made from S mch diameter stautless steel 
tubmg, 1s clamped to the module housmg coolmg air miet, to exped1te the 1nstallat1on 
and removal of the APU module, and attaches to the Sta. 960 bulkhead doubler through 
a bellows assembly, to prov1de for thermal expans1on and contracuon of the duet w1th 
changes in temperature 

3 COOLING AIR FAN 

A The coolmg air fan prov1des a posltlve coohng air flow through the 011 cooler, the 
generator and through the module housmg It 1s an ax1al flow type fan mounted on the 
engme accessory section and 1s dnven by the accessory gear train 

4 OPERATION 

A. When the APU engme 1s runnmg the exhaust gases passmg through the eductor sect1on 
of the exhaust system wil! draw air from the APU module housmg, tlus assists the 
coolmg arr fan m drawmg cooling arr from the mam gear wheel wel! The ductmg 
w1tlun the module housmg drrects the coolmg air through the oil cooler, the generator, 
and around the engme and engme accessones The coolmg air leaves the module 
housmg through an annular space between the engme exhaust eductor tube (8 mch 
diameter) and the outer exhaust duet (10 mch diameter), and mixes w1th the engme 
exhaust gases downstream from the eductor to reduce the total temperature of the gases 
exhausted overboard. 
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APU SLEED AIR SYSTEM 

DESCRIPTI0N AND 0PERATI0N 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

1. GENERAL 

A. The APU bleed air system is an automatically controlled source of 
pneumatic power ~h1ch is connected to the airplane's pneumatic sys­
tem. The system consists of APU bleed a1r control components and 
ducting from the APU module in the aft cargo compartment ot the air­
plane pneumatic crossover duet. 

B. The bleed arr control components for the APU installation cons,st 
of a pneumat,c shutoff (lead controlî valve, a differential air 
pressure regulator, a pneumat1c thermostat and three-way soleno1d 
valve prov1ded 1n the APU eng1ne controls, and BLEED AIR selecter 
switch on the APU cockpit control panel 

C. The bleed air duct1ng manifolds the APU output and carries the 
compressed air 1n a five inch, sta1nless steel duet, 1nstalled in 
the keel beam structure, to the aircond1t1on1ng bay and through a 
transit,on duet 1nto the a,rplane pneumatic crossover duet. A 
flapper type check valve on the output of the APU prevents the 
reverse flow of air. (See SubJect 49-00-36, APU Pneumatic System 
Interface.) 

D. The APU bleed a,r system supplies pneumat1c power to the a1rplane 
system by bleed1ng compressed a1r from the compressor section of 
the APU eng1ne. The amount of a,r extracted from the APU 1s auto­
mat,cally regulated, by the pneumatic thermostat, to provide a 
maximum amount of a1r without exceed1ng APU engine exhaust gas 
temperature lim1ts. When the APU eng1ne is started and reaches 
95% governed speed, the three-way soleno1d valve is automat,cally 
actuated to transfer the output of the pneumat,c thermostat from 
the acceleration lim1ted valve to the pneumat,c shutoff (lead 
control) valve. After a one minute warm-up period at governed 
speed the APU 1s ready to accept a pneumat,c load 

2: L0AD C0NTR0L VALVE 

i;a2 

A. The lead control valve 1s mounted between the bleed air outlet on 
the APU housing and the APU bleed air ducting. The valve controls 
the bleed laad by limiting the bleed airflow to below the amount that 
would cause excess1ve exhaust gas temperature. The laad control 
valve cons1sts of the ma1n valve, the actuator. the rate control 
valve, and the switcher valve. The main valve 1s a nonnally closed 
butterfly valve enclosed in a housing hav1ng flanges for clamps on 
each end. The actuator is attached to the main valve housing and 

SN REV Jul 31/99 
49-52-01 

Page 1 

MM STEW'Afill DA VIS 



. .,,,_./~~ 
DB D ,_.,-

MAINTENANCE MANUAL 

A. cont. 

consists of a spring-loaded diaphragm and an actuating linkage con­
tained in a housing which also encloses the switcher valve. The 
switcher valve is a solenoid-operated cwo-ball selector valve that 
directs concrol air to either side of the actuator diaphragm as re­
quired. The race control valve controls the opening race of the main 
valve and consists of a spring-loaded, diaphräg~-operated, poppet 
välve contained in a housing having an adjustable orifice in the can­
t ra 1 air inlet. 

B. IJhen its solenoid is energized, the switcher valve directs control 
air to the actuator diaphragm to open the main valve and allow bleed 
air to flow into the airplane ducting. The race control valve con­
trols the amount and speed of the initial opening of the main valve. 

3. DIFFERENTI.AL AIR PRCSSL'RE RECULATOR 

A. The differential air pressure regulator is attached to the land con­
trol valve. It provides a constant air pressure under all ambienc 
conditions to the laad control valvc. The regulator consists of a 
cover and a main housing, The housing contains a spr!,1g-loaded dia­
phragm assembly, metering valve and an adjustable relief valve. An 
outlct port is also provided in the main hou~ing. The cover 1ncor­
porate9 an inlet port fitting and enclo~es an air filter. The regu­
lating pressure of the valve 1s set at np~roximatcly 19.2 PSI above 
ambicnt. 

4. PNEIJ!'.ATIC TllER.'lOSTAT 

A. The pneumatic thermostat of the APU engine controls is connected by 
the three-way solenoid valve (See Subject 49-61-0) to the actuator 
diaphragm chamber of the laad control valve when the APU engine acce­
lerates to 95% RPM. The thermostat begins to open bec,.,een 555° to 
565°c (1030° to l05QOF) and bleeds control air from the diaphragm 
chamber to close the load control valve and reduce the pneumatic 
load as required to maintain the exhau.qt gas temperature within 
limits. 

5. PNElll1ATIC LOAD SELECTION 

49-52-01 
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A. Pne1.1111atic loading of an APU is manually selected by actuating the 
BLEED AIR switch-lite on the APU cockpit control panel. The switch 
is a push type, alternate action switch-lite. 
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APU BLEED AIR SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A. The APU bleed air system IS an automaucally controlled source of pneumauc power 
wluch 1s connected to the a1rplane's pneumat1c system. The system cons1sts of APU 
bleed air control components and ductmg from the APU module m the aft cargo 
compartment to the airplane pneumat1c crossover duet 

B The bleed air control components for the APU installatton cons1st of a pneumauc 
shutoff (load control) valve, a d1fferenual air pressure regulator, a pneumauc thermostat 
and three-way soleno1d valve prov1ded m the APU engme controls, and BLEED A1R 
selecter switch on the APU cockpit control panel 

C The bleed air ducung marufolds the APU output and cames the compressed air in a 
five mch, stautless steel duet, installed m the keel beam structure, to the aircondmorung 
bay and through a transmon duet into the airplane pneumat1c crossover duet. A flapper 
type check valve on the output of the APU prevents the reverse flow of au- (See 
SubJect 49-00-3 7, APU Pneumauc System Interface ) 

D The APU bleed air system supphes pneumauc power to ü'l.e airplane system by bleedmg 
compressed air from the compressor sect1on of the APU engme The amount of air 
extracted from the APU 1s automaucally regulated, by the pneumauc thermostat, to 
prov1de a max1D1um amount of air without exceedmg APU engme exhaust gas 
temperature llIDlts When the APU engme 1s started and reaches 95 % govemed speed, 
the three-way soleno1d valve 1s automat1cally actuated to transfer the output of the 
pneumauc thermostat from the accelerauon hm1ted valve to the pneumauc shutoff (laad 
control) valve. After a one minute warm-up penod at governed speed the APU 1s 
ready to accept a pneumauc laad. 

2 LOAD CONTROL VALVE 

A The load control valve IS mounted between the bleed air outlet on the APU housmg and 
the APU bleed air ducting The valve controls the bleed load by l1IIUung the bleed 
a1rflow to be low the amount that would cause excess1ve exhaust gas temperature. The 
Ioad control valve consISts of the mam valve, the actuator. The rate contra! valve, and 
the sw1tcher valve The main valve IS a normally closed butterfly valve enclosed m a 
housmg having flanges for clamps on each end The actuator 1s attached to the mam 
valve housing and consists of a spnng-loaded d1aphragm and an actuating lmkage 
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2 LOAD CONTR.OL VALVE (CONTINUED} 

A (CONTINUED) 

contamed m a housmg wluch also encloses the sw1tcher valve Toe switcher valve is 
a soleno1d-operated two-ball selector valve that directs control air to either s1de of the 
actuator d1aphragm as required Toe rate control valve controls the openmg rate of the 
mam valve and cons1Sts of a spnng-loaded, d1aphragm-operated, poppet valve contamed 
m a housmg havmg an adJustable onfice m the control air utlet 

B When its solenoid 1s energu:ed, the sw1tcher valve directs control air to the actuator 
d1aphragm to open the mam valve and allow bleed air to flow mto the a1rplane ductmg 
Toe rate control valve controls the amount and speed of the nuual openmg of the mam 
valve 

3 DIFFERENTIAL AIR PEESSURE REGULATOR 

A Toe differenual air pressure regulator 1s attached to the load control valve lt prov1des 
a constant air pressure under all amb1ent cond1uons to the load control valve The 
regulator cons1sts of a cover and a mam housmg Toe housmg contams a spnng-loaded 
d1aphragm assembly, metenng valve and an adJUStable rehef valve An outlet port 1s 
also prov1ded m the mam housmg Toe cover mcorporates an utlet port fitting and 
encloses an air filter Toe regulatmg pressure of the valve IS set at approxunately 19 2 
PSI above amb1ent 

4 PNEUMATIC THERMOSTAT 

A Toe pneumauc thermostat of the APU engme controls IS connected by the three-way 
solen01d valve (Sec Subject 49-61-1') to the actuator d1aphragm chamber of the load 
control valve when the APU engme accelerates to 95 % RPM Toe thermostat begms 
to open between 555• to 565°C (1030° to 1050°F) and bleeds control air from the 
d1aphragm chamber to close the Ioad control valve and reduce the pneumauc load as 
required to mamtam the exhaust gas temperature w1thm luruts 

5 PNEUMA TIC LOAD SELECTION 

A Pneumauc Ioadmg of an APU is manually selected by actuaung the BLEED AIR 
sw1tch-hte on the APU cockpit control panel Toe switch 1s a push type, altemate 
acuon sw1tch-l.ite 

49-52-02 
eage 2 

Ref • MM STEWARD-DAVIS 

SN REV. Jul 31/99 



BOIFINO 57 lnlil 
./ldAé,1.,/}1:,u:.t.,zL + 

LIL:) L' 

MAINTENA~CE MANUAL 

B The BLEED AIR sw1tch-lite, when closed (light on), applies power to energize the 
switcher (solen01d) valve to move and allow control air to actuate the load control valve 
to the open position. 

6. OPERATION 

A The APU bleed air system funushes a regulated supply of compressed air to the 
a1rplane pneumanc system and also acts as an overload govemor for the APU The 
amount of compressed arr ava1Iable is automaucally controlled to prevent the APU 
bemg overloaded and wil! therefore vary w1th the e!ectncal load unposed on the llillt 

B When the APU accelerates to 95 % govemed speed dunng the 1gmt1on/start sequence, 
the cenmfugal switch closes and actuates the threeway solen01d valve to connect the 
control s1gnal of the pneumanc thermostat to the load control valve When BLEED 
AIR 1s selected on the APU control panel the sw1tcher valve solenoid 1s energized 
causmg the load conttol valve to open and allow arr to flow lllto the APU bleed arr 
ducnng to the auplane pneumanc system 

- C When the bleed arr soleno1d 1s not energized, the sw1tcher valve drrects the control arr 
to the tops1de of the actuator d1aphragm to keep the malll valve closed Control arr 
from upstream of the main valve IS drrected to both s1des of the rate control valve 
d1aphragm and, smce the pressure IS the same on both s1des of the d1aphragm, the 
poppet valve remalIIS closed Energizing the sw1tcher soleno1d opens the prunary ball 
valve m the sw1tcher valve and closes the secondary ball valve Th1S transfers control 
air from the bottom to the top of the actuator d1aphragm and the mam valve opens 
When the va!ve opens, the pressure sensed by the rate control valve drops m proport1on 
to the rate at wluch arr bleeds from the urut S!Ilce the adJustable onfice resmcts the 
bleed off from the top of the rate control d1aphragm, the d1aphragm w11l move down 
and open the poppet valve to bleed some of the control all" from the actuator to 
atmosphere Reduclllg the arr pressure lll the actuator slows down the operung speed 
of the mam valve and the amount 1t wil! open, thus prevennng a momentary overload 
of the urut As the pressure continues to bleed off from the top of the rate control 
d1aphragm the poppet valve gradually closes As the poppet valve closes, the control 
air pressure in the actuator increases and opens the malll valve further When the 
poppet valve 1s fully closed, the main valve is fully open Toe adJustable onfice 1s 
normally set so that the main valve w11l open in between three and six seconds. 
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D Dunng extraction of APU bleed m, the pneumaoc thermostat acts as an overload 
protectlon for the APU and does not function unttl an overload conditlon occurs lf an 
overload 1s apphed to the , APU, the exhaust gas temperature nses Tlus nse m 
temperature causes the thermostat to open and allow control air to bleed to atmosphere 
Reductlon of control air pressure m the load control valve actuator partially closes the 
valve Tlus reduces the amount of bleed air extracted from the APU compressor unttl 
the overlaad 1s removed 
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APU ENG INE CONTROL 

DESCRIPT!OII AND OPERATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

1. GENERAL 

A. 

B. 

The APU engine control system provides for the manual selection and 
the automatic control of the operation and loading of the APU engine. 
The system consists of an APU control panel, engine control components 
and engine control circuits. 

The APU control panel provides switches for select,ng the APU opera­
tional mode and loading configuration, and instrumentation to monitor 
the electrical loading and the performance of the engine. 

The APU engine control components monitor the operation of the APU 
engine to provide electrical and pneumatic signals used to sequence 
and control the start, ignition and acceleration of the eng1ne to 
governed speed, to control the pneumatic lead on·the APU engine and 
to shutdown the engine. See APU Eng1ne Control Components, SubJect 
49-61-0. 

D The engine control circuits provide for the manual selection and the 
automatic control of the operation and loading of the APU engine. 
See APU Engine Control Circuits, SubJect 49-62-0. 

2. APU COCKPIT CONTROL PANEL 

A. The APU control panel consists of a control module, an APU battery 
switch, an APU generator contactor control switch, an overspeed test 
switch, engine and electrical instrumentation and instrument lightning, 

B. 

4/82 

The control module prov1des switches for energizing the APU engine 
control circuits, for starting the APU engine and for activating 
and testing the APU's fire extinguishing and fire detection system 
Switch lights, annunciator lights and warning lights in the control 
module provide visual references of the operational status and the 
loading configuration of the engine. The module consists of a mount­
ing rack with n1ne pushbutton switch-lite and three annunciator 
light assemblies. 

(1) The mounting rack is itself a modular assembly that 
provides terminal bleeks for quick installation and 
removal of the pushbutton switch-lite and annunciator 
lite assembl1es. A hole in the terminal black mates 
w1th a large post on the terminal end of the switch-lite 
and annunciator lite units to assure proper orientation 
of the units when they are installed. Dividers in the 
mount,ng rack extend out to forma natural barrier between 
units. To actuate a particular switch-lite, the switch-plate 
(lens) must be depressed below the level of the barrier. If 
two adJacent units are accidentally depressed simultaneously 
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with one finger, Che harrier vill prevenc accuaCion. The mount­
ing rack is mounted in the APU concrol panel chrough a single 
panel cucouc. Mouncing fasteners are slipped into slots on the 
rack frame and tightened•against the back of the control panel 
to secure the entire control module to the panel. 

(2) The pushbutcon swicch-lite assemblies are alternate or momen­
tary actuation switches with indicator lights mounted beneath 
their switch-place (lens). A color filter below the lens of 
each swicch-lice (and annunciator lite) provides color coding 
in relationship to the significance of che information thac the 
light provides: safe/acceptable (blue or green); advisory in­
formation, on/energized, ecc., (amber or yellow); warning, un­
safe (red), The follcwing switch-lites are provided in the 
control module: 

(a) MASTER - An alLernate accion switch that 3pplies control 
power co the ma~cer relay and the APU generator 
concrol rclay circuits. Its indicator light 
comes on (blue color filter) when control power 
is available co the master relay. 

(b) START - A guardcd, momcntary acCion switch that applies 
power co the start-ignition/fuel circuit. re~ 
indicator light come~ on (yellow color filter) 
when the switch i>, clepressed and control power 
is appllcd to tlic ,tarter relay. When the sc11rter 
relay actuates, clo~e~, the indicator light wil! 
re11aJn on (after the start switch is rele,1~ed) 
until the relay open~. 

(c) BLEED AIR - An alternate action switch that applies power 
to energize the concrol circuit of the laad con­
trol valve in the engine bleed air system. Its 
indicator light comes on (blue color filter) when 
its switch contacts are in the closed position. 
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(e) GEN TRlPPED- A momentary act1on switch that appl 1es power 
to the close circuit of the generator field 
control relay lts indicator light comes on 
(Red color filter) when the generator control 
unit has automat1cally tr1pped the field 
control relay to protect the generator or AC 
power system (See SubJect 24-13-0, AC Power 
System - APU) 

(f) TEST HIDIC L!GHTS- A momentary action switch that appl1es 
power to check all indicator and annunc1ator 
l1ghts in the control module lts ind1c~tor 
light comes on (Amber color filter) when ,its 
switch contacts close and power 1s ava1lable 
to the light test circuit 

(g) PUSH TO EXTING FlRE- A guarded, momentary act1on switch 
that appl1es power to the f1re extingu1sher 
detonator circuit lts 1nd1cator light comes 
on (Yellow color filter) when 1ts switch con­
tacts close or when the f1re ext1ngu1sher cir­
cuit 1s energized automat1cally by the fire 
warning or test f1re circuits (See APU F1re 
Protect1on, SubJect 49-00-26) 

(h) TEST F!RE CIRCUIT- A momentary act1on switch that appl1es 
power to the (fire) test relay lts 1nd1cator 
light comes on (Amber color filter), and rema1ns 
on when the (f1re) test relay 1s in the closed 
pos1tion 

( 1 ) F l RE/HORN CUTOUT - A momen ta ry act 1 on sw1 tch tha t cuts out 
the f1re warn1ng ~orn, but does not ext1ngu1sh 
the indicator light (Red color filter) The light 
rema1ns on unt1l the f1re detector cools off or 
unt1l the f1re warning test relay opens 

(3) The annunc1ator l1tes prov1de 1nformat1on concern1ng APU shut­
down and of 1ts electr1cal load1ng conf1gurat1on. The annunc1-
ator l1tes are 1dent1cal to the sw1tch-l1tes except that they 
do not conta1n switch contacts The follow1ng annunc,ator l1tes 
are prov1ded 1n the contra! module 

1 (a) GEN ON BUS- lts light 1llum1nates (Green color filter) when 
the APU generator 1s 1n the closed pos1t1on to 
show that the APU generator output 1s connected 
to the synchronous bus. 

(b) Hl OlL TEMP- lts light 1llum1nates (Red color filter) when 
the APU eng1ne 1s automat1cally shut down due 
to excess1ve eng,ne 011 temperature. The light 
rema1ns on unt1l the master relay 1s opened 
(MASTER switch open, light out) to remove power 
from the self-lock1ng c1rcu1t of the high 011 
temperature relay 
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(c) La, OIL PRESS - lts light 1llum1nates (red color filter) 
when the APV eng1ne 1s automatically shut down due 
to low eng1ne 011 pressure lts light rema1ns on 
unt,1 the master relay ,s opened (MASTER switch 
open, light out) to remove power from the self­
lock,ng c1rcu1t of the low 011 pressure relay 

(d) DOOR CLOSED - lts light 1llum1nates when APU exhaust door 
1s fully closed 

(e) DOOR OPEN - lts light illum1nates when APU exhaust door 1s 
fu 1 ly open 

C The generator contactor selecter switch, APU CDNTACTOR, ,sa lever 
actuated switch that is spring loaded and locked to the center, OFF 
pos1t1on When the switch actuat1ng lever is l1fted and moved to 
the CLOSE or TRIP posit1on, power is appl1ed to the related control 
circuit of the APU generator contactor (See SubJect 24-13-0, AC 
Power System - APU) When the actuat1ng lever is released, the 
lever returns to and locks 1n the center pos1t1on The switch 1s 
adJacent to the control module, sl1ghtly above the GEN ON BUS 
annunc,ator light that 1nd1cates the posit,an of the generator 
breaker 

D The OVERSPEED TEST switch is a momentary contact, press to actuate 
switch that prov1des for nonnal shutdown of the APU eng1ne When 
actuated, 1ts contacts close and apply power to enrg1ze the pneumat,c 
(shutoff) solenoid valve to shut down the eng1ne through actuat,on 
of the 110% contacts of the centr1fugal switch assembly The switch 
1s located above the control module between the eng1ne instruments 

E The eng1ne 1nstrumentation provided on the APU control panel con-
sists of a tachometer and an exhaust gas temperature indicator The Î 
tachometer ind1cates the eng,ne's rotational speed in percent of 
governed speed ('t RPM) to provide a v1sual 1nd1cation that the engine 
fuel and control system 1s ma1nta1n1ng the eng1ne speed w1th pre-
scribed lim1ts The exhaust gas temperature 1nd1cator d1solays the 
engine's exhaust gas temoerature 1n degrees centr1grade (EGT, 0c) to 
prov1de a v1sual 1nd1cation that the pneumat,c thermostat 1s ma1n-
ta1n1ng the eng1ne exhaust gas temperature within allowable l1m1ts 

F. The electrical 1nstrumenta1ton on the APU cockpit control panel 1s 
prov1ded to monitor the electr,cal load on the APU eng1ne The AC 
ammeter (AC AMPS) ind1cates the APU generator output (one phase) as 
a measure of the eng1ne's electr1cal laad AC voltmeter 1nd1cat1ng 
the voltage level of the APUs AC output voltage supply to the a1r­
craft's electr,cal system 

49-60-0 
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The AC voltmeter 1nd1cates the voltage level that the APU generator 
1s supply1ng to the a1rcraft's electr1cal system 
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APU ENGINE CONTROL 

DESCRIPI'ION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU engme control system prov1des for the manual selection and the automatic 
control of the operauon and loadmg of the APU engme. The system consJSts of an 
APU control panel, engme control components and engme control cirCu1ts. 

B The APU control panel prov1des switches for selectmg the APU operauonal mode and 
Joadmg configurauon, and lllStrumentatJ.on to morutor the electr1cal loadmg and the 
performance of the engme 

C The APU engine control components monitor the operatJ.on of the APU engme to 
prov1de electncal and pneumauc s1gnals used to sequence and control the start, 1gmt1on 
and acceleratJ.on of the engme to govemed speed, to control the pneumauc Ioad on the 
APU engine and to shutdown the engme See APU Engme Control Components, 
SubJect 49-61-1 

D. The engme control cirCu1ts prov1de for the manual select1on and the automatic control 
of the operatJ.on and loadmg of the APU engme. See APU Engme Control Circuits, 
SubJect 49-62-1. 

2 APU COCKPIT CONTROL PANEL 

A The APU control panel cons1sts of a control module, an APU battery switch, an APU 
generator contactor control switch, an overspeed test switch, engme and electrical 
mstrumentatJ.on and lllStrUment hghtrung 

B The control module provides switches for energizmg the APU engme control circuits, 
for starung the APU engme and for acuvaung and testmg the APU's fire exunguIShmg 
and fire detection system Switch hghts, annunc1ator hghts and wammg hghts m the 
control module proV1de visual references of the operat1onal starus and the Joadmg 
configuranon of the engme. The module consists of a mounting rack w1th nme 
pushbutton SWitch-lite and three annunciator light assemblies. 

(1) The mounting rack is itself a modular assembly that proV1des terminal blocks 
for qwck lllStallation and removal of the pushbutton switch-hte and 
annunc1ator hte assembhes. A hole m the tCI'llllnal block mates w1th a large 
post on the terminal end of the sw1tch-hte and annunc1ator lite umts to assure 
proper onentation of the umts when they are installed. D1v1ders m the 
mounting rack extend out to form a natural barrier between units. To acruate 
a parucular switch-lite, the switch-plate (lens) must be depressed below the 
level of the barrier If two adjacent umts are accidentally depressed 
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srmultaneously w1th one finger, the bamer will prevent actuauon The 
mounting raclc 1s mounted m the APU control panel through a smgle panel 
cutout Mounting fasteners are slipped mto slots on the rack frame and 
tightened agaUISt the back of the control panel to secure the enure control 
module to the panel 

(2) The pushbutton sw1tch-hte assembhes are altemate or momentazy actuauon 
switches w1th indicator hghts mounted beneath thel.I' sw1tch-plate (lens) A 
color filter below the lens of each sw1tch-hte (and annunc1ator hte) prov1des 
col or codmg m relauonsh1p to the s1gruficance of the mformauon that the hght 
prov1des safe/acceptable (blue or green), advisory mformauon, on/energJZed, 
etc , (amber or yellow), warrung, unsafe (red) The followmg sw1tch-htes are 
prov1ded m the control module 

(a) MASTER - An altemate acuon switch that apphes control power to 
the master relay and the APU generator control relay CU'CU1ts Its 
md1cator hght comes on (blue color filter) when control power IS 

available to the master relay. 

(b) START - A guarded, momentary acuon switch that apphes power 
to the start-1grut1on/fuel CI.I'cun Its indicator hght comes on (yellow 
color filter) when the switch 1s depressed and control power 1s 
apphed to the starter relay When the starter relay actuates, closes, 
the md1cator light wil! remam on (after the start switch 1s released) 
unt1l the relay opens 

(c) BLEED Am - An alternate acuon switch that apphes power to 
energize the control cucmt of the load control valve m the engme 
bleed al.I' system Its indicator hght comes on (blue color filter) 
when 1ts switch contacts are m the closed pos1t1on 
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(e) GEN TRIPPED - A momentary acoon switch that applies power to 
the close c1rcU1t of the generator field control relay. lts inchcator 
light comes on (Red color filter) when the generator control umt bas 
automatically tnpped the field contra! relay to protect the generator 
or AC power system. (See Subject 24-49-0, AC Power System -
APU). 

(f) TEST INDlC LIGHTS - A momentary acnon switch that apphes 
power to check all indicator and annunciator hghts m the control 
module lts indicator light come on (Amber color filter) when 1ts 
switch contacts close and power IS available to the hght test crrcu1t 

(g) PUSH TO EXTING FIRE - A guarded, momentary acnon switch 
that apphes power to the frre exnnguJSher detonator crrcu1t lts 
indicator hght comes on (Y ellow co lor filter) when 1ts switch 
contacts close or when the frre ext1ngu1sher c1ICU1t 1s energ12ed 
automancally by the frre wammg or test frre c1ICU1ts (See APU 
Frre Protecnon, Subject 49-00-27 ) 

(h) TEST FIRE CffiCUIT - A momentary act1on switch that apphes 
power to the (fire) test relay lts indicator hght comes on (Amber 
color filter), and remams on when the (frre) test relay 1s m the closed 
positlon 

(1) FIREffiORN CUTOUT - A momentary actlon switch that cuts out 
the frre wammg hom, but does not extmgu1sh the indicator light 
(Red color filter) The light remams on unnl the fire detector cools 
off or untll the frre warnmg test relay opens 

(3) The annunc1ator htes prov1de information concemmg APU shutdown and of 
1ts e!ectncal Joadmg configurat1on The annunciator l!tes are 1denucal to the 
sw1tch-htes except that they do not contain switch contacts The followmg 
annunciator htes are prov1ded m the control module 

{a) GEN ON BUS - lts light 11lummates (Green color filter) when the 
APU generator 1s m the closed pos1t1on to show that the APU 
generator output 1s connected to the synchronous bus 

(b) m OIL TEMP - lts light illuminates (Red color filter) when the 
APU engme 1s automancally shut down due to excessive engme oJl 
temperarure. The hght remams on unt1l the master relay IS opened 
(MASTER switch open, hght out) to remove power from the self­
lockmg c1ICU1t of the high oJl temperarure relay 
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(c) LOW on. PRESS - lts light 1lluminates (red color filter) when the 
APU engine IS automatically shut down due to low engme oil 
pressure lts light remams on until the master relay is opened 
(MASTER switch open, light out) to remove power from the self­
loclang circuit of the low oil pressure relay 

(d) DOOR CLOSED - lts hght illummates when APU exhaust door 1s 
full closed 

(e) DOOR OPEN - lts hght illwmnates when APU exhaust door 1s fully 
open 

C The generator contactor se lector switch, APU CONT ACTOR, IS a lever actuated switch 
that 1s sprmg loaded and locked to the center, OFF position. When the switch 
actuating lever 1s hfted and moved to the CLOSE or TRIP pos1t1on, power 1s apphed 
to the related control c1rcu1t of the APU generator contactor (Sec SubJect 24-49-0, AC 
Power System - APU ) When the actuanng lever 1s released, the lever returns to and 
locks m the center posmon The switch 1s adJacent to the control module, shghtly 
above the GEN ON BUS annunc1ator hght that md1cates the posltlon of the generator 
breaker 

D Toe OVERSPEED TEST switch 1s a momentary contact, press to actuate switch that 
prov1des for normal shutdown of the APU engme When actuated, 1ts contacts close 
and apply power to energize the pnewnauc (shutoff) soleno1d valve to shut down the 
engine through actuanon of the 110% contacts of the centr1fugal switch assembly The 
switch IS located above the control module between the engme mscruments 

E The engme mstrumentanon prov1ded on the APU control panel cons1sts of a tachometer 
and an exhaust gas temperature md1cator The tachometer md1cates the engme's 
rotational speed m percent of govemed speed ( % RPM) to prov1de a v1sual md1canon 
that the engine fuel and control system 1s mamtammg the engme speed w1th prescnbed 
hm1ts Toe exhaust gas temperature m degrees cenngrade (EGT, °C) to prov1de a 
v1sual md!cation that the pneumanc thermostat 1s mamtairung the engme exhaust gas 
temperature w1tlun allowable lumts 

F Toe electrical mstrumentanon on the APU cockpit control panel IS prov1ded to monitor 
the electncal load on the APU engine Toe AC ammeter (AC AMPS) ind1cates the 
APU generator output (one phase) as a measure of the engine's electr1cal load. AC 
voltmeter md1cat1ng the voltage level of the APUs AC output voltage supply to the 
aircraft' s electrical system 

49-60-1 
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The AC voltmeter md1cates the voltage level that the APU generator 1s supply to the 
aircraft' s electrical system 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

APU ENC!NE C0h"TR0L COMP0NENTS 

DESCRIPTI0N A.VD 0PERATI0N 

A. The APU engine cont rol components provide speed (RP~I), temperature 
(ECî, and 011) and pressure (011) information used to start, to con­
trol the loading, and to shut dovn the APU engine, The engine con­
trols consist of a sequencing oil pressure svitch, a centrifugal 
svitch sssembly, a pneumatic themostst, a three-vay solenoid valve, 
a pneumatic (shutoff) solenoid valve and a low 011 pressure svitch, 
all of which are mounted on the APU engine,and a high oil temperature 
switch inserted in the return line to the oil tank. 

B, The sequencing oil pressure svitch, mounted on the eni;:ine oil pump 
as~e:nbly flange, senses oil pressure at the oil pump outlet at a 
very lov APU engine RPM, Closure nf the switch assures that there 
1s lubrication 011 for the engine and that airflow (eni;:ine rotation) 
1s available for combustion, The switch is used in the start/1gn1-
tion circuit to control the opening of the fuel solenoid valve and 
the initiation of the ignition unit. 

, c. The centri!ug~l switch ~ssembly, mounted on the engine accessory 
gear case, provides infon:i.,t1on concernins eni;:1ne speed to the 
engine control circuits. Switches w1th1n the asbembly close at 
357., 95% and 110% of governed engine Rrn. 

\ 

1/81 

D. The pneumatic themostat, mounted in the turbine exhausc flange of 
the engine, senses exhaust gas temperature and concrols pne=ti­
cally actuated valves co limit fuel flow (acceleration limiter valve) 
or air bleed (load concrol valve) à& required co maintain the engine 
exhaust gas temperacure vir.hin established limits. 

E. The three-way (solenoid) valve connects the pnellVl~tic thermostat's 
control output to the acceleration limiter valve, in the eng1.ne fuel 
and control system, during the engine start/ignition cycle;and when 
energized by actuation of the 95% switch in the cenrri!ugal svitch 
assembly,ic transfers the pneumatic chermoscac's control output to 
the load control vslve in the engine bleed air system. 

F. The pneumatic (shucoff) solenoid valve is a nomally closed valve 
that, when energized by actuation of the overspeed test svitch or 
engine protection circuits, allovs compressed air to flov into the 
centrifugal svitch assembly to actuate the 110% (overspeed) switch 
and shut down the engine. 
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C. The low oil pressure switch, mountcd with the scquencing oil pressure 
switch is used in the engine protection circuits to shut down the 
engine and illuminate an annunciator light on the APU control panel 
if engine oil pressurc falls below 45 PSIC. 

H. The high oil temperature switch, mounted in the oil return line to 
the 011 tank, is used in the engine protection circuits to shut do~-n 
the engine and illuminate an annunciator light on the APU control 
panel if engine oil temperature rises above 255,_ ± 10°F. 

2. SEQUENCINr. OIL PRESSURE ~ITCH 

A. The sequencing oil pressure switch consists of a housing containing 
a diaphragm-operated snap-action switch having connections for an 
oil pressure line and an electr1cal connector. When the lubricating 
oil pressure rises to approximately 3 PSIG the switch will be actuated 
to close. The switch controls power to the fuel solenoid valve, the 
1gnit1on unit and to the APU loading circuits. 

J. CENTRinJCA.L SWITCH ASS EMBLî 

A. The ccntrifugal switch assembly consists of a mechanica! flyweight 
type govcrnor, an actuat1ng lever, three spr1ng-loaded pushrods and 
thrcc ~nnp-~ction switches 

B. ,\s the APl/ engine accclerates, the flyweights in the switch :ict 
against the actuating lever to move it in proportion to e~gine speed. 
The spr1ng-loaded pushrods oppose the flyweight force on the lever 
to decrease the flyweight move=ent as necessary to ensure that the 
three switches are actuated in sequence and at the correct engine 
speed. The ~witches are mechanically actuated at approximately 35%, 
95% and 110% of governed engine speed. In addition, an air-operated 
override provision will operate the llOZ switch whe~ the pnewnatic 
solenoid is energized. 

4. PNEUMATIC THER.MOSTAT 

A. The pneumac1c chermostat projects 1nco the turbine exhaust duet. It 
consists of an alloy steel housing, spring-loaded ball valve, ther­
mostatie core, and connection fora pneumatic line. The thermoscac 
functions as a temperature controlled orifice over a range of turbine 
exhausc gas temperature9. Ic is connected by pneumatic line to the 
three-way solenoid valve which applies its control signal to the 
accel~ration limiter valve during engine start and transfers its 
signal to the pneumatic shutoff (load control) valve vhen the engine 
reache9 95Z governed speed. The thennostat is closed when cold and 
begins to open between 555° to 565°c (1030° to 10S0°F) when it vill 
bleed control air from one aide of a diaphragm in the acceleration 
limiter valve during engine start, to concrol the fuel bypa1s valve 
or the pneumatic shutoff (loau control) valve after governed speed 
is reached, co control air bleed as required to maintain the exhaust 
gas temperacure within limits. 
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5. OPERATION 

4/82 

A. The APU engine controls are actuated by the rotat1onal speed (RPM), 
the lubricat1ng 011 pressure and temperature, and the exhaust gas 
temperature of the eng1ne. When the lubricat1ng 011 pressure 1n­
creases to approx1mately 3 PSIG as the eng1ne 1s rotated by the 
starter motor, the sequenc1ng 011 pressure switch 1s actuated to 
close, as the eng1ne accelerates dur1ng the 1gn1t1on/start cycle, 
the centr1fugal switch 35% contacts open and the 95% contacts close 
Transfer of each switch 1s used 1n the engine control c1rcu1try to 
automat1cally sequence the start/1gn1tion cycle, to transfer the 
pneumat1c thermostat control to the (bleed air) load control valve, 
and to prov1 de con trol power to the APU 1 oading c1 rcui ts. The 110% 
contacts of the centr1fugal switch provide overspeed protection of 
the engine and, in addition, are actuated by compressed air through 
action of the pneumatic soleno1d valve for normal (overspeed test) 
and protective shutdown of the engine. 
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APU ENGINE CONTROL COMPONENTS 
' 

DESCRIPTION AND OPERATION 
EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU engme control components prov1de speed (RPM), temperature (EGT, and 
011) and pressure (011) mformauon used start, to control the loadmg, and to shut down 
the A.PU engme. The engme controls cons1sts of a sequencmg otl pressure sw!lch, a 
centnfugal swllch assembly, a pneumauc thermostat, a three-way soleno1d valve, a 
pneumat1c (shutoff) soleno1d valve and a low 01! pressure swuch, all of whlch are 
mounted on the APU engme, and a high 01! temperature switch mserted m the return 
1 me to the 01! tank 

B The sequencmg otl pressure switch, mounted on the engme oil pump assembly flange, 
senses 01! pressure at the otl pump outlet at a very low APU engme RPM Closure of 
the switch assures that there 1s lubncauon 01! for the engme and that auflow (engme 
rotauon) 1s ava1lable for combusuon Thee switch 1s used m the starthgruuon circuit 
to control the openmg of the fuel soleno1d valve and the irut1at1on of the 1grut1on urut 

C The centrlfugal switch assembly, mounted on the engme accessory gear case, provides 
mformauon concernmg engme speed to the engme control CirCUits Sw!lches w1thm the 
assernbly close at 35%, 95% and 110% of governed engme RPM 

D The pneumauc thermostat, mounted m the turbine exhaust f!ange of the engme, senses 
exhaust gas temperature and controls pneurnallcally actuared valves to 1Irn1t fuel flow 
(accelerat1on lumter valve) or air bleed (load control valve) as required to rnamtam the 
engme exhaust gas ternperature w1thm estabhshed lumts. 

E The three-way (soleno1d) valve connects the pneumauc thermostat's control output to 
the accelerauon lun1ter valve, m the engme fuel and control system, dunng the engme 
start/igrut1on cycle; and when energized by actuatlon of the 95 % sw!lch m the 
centnfugal switch assembly, 1t transfers the pneumat1c thermostat's contra! output to 
the load control valve m the engme bleed air systern. 

F The pneumauc shutoft) soleno1d valve 1s a normally closed valve that, when energized 
by actuauon of the overspeed test switch or engme protecuon circuits, allows 
cornpressed air to flow mto the cenmfugal sw1tch assembly to actuate the 110 % 
(overspeed) switch and shut down the engme 
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G The low otl pressure switch, mounted w1th the sequencmg otl pressure switch is used 
m the engme protection circuits to shut down the engine and illwnmate an annunc1ator 
bght on the APU control panel û engine oJ.! pressure falls below 45 PSIG 

H The high oil temperature switch, mounted m the oll return !me to the otl tank, is used 
m the engme protectlon CJICU1ts to shut down the engme and J.!lummate an annunciator 
hght on the APU contra! panel 1f engine oll temperature nses above 255 ± 10°F. 

' 2 SEOUENCING OIL PRESSURE SWITCH 

A The sequencmg oll pressure switch cons1sts of a housmg contammg a d1aphragm­
operated snap-action switch havmg connecuons for an oll pressure !me and an electncal 
connector When the lubncatmg oJ.! pressure nses to approxunately 3 PSIG the switch 
wil! be actuated to close. The switch controls power to the fuel soleno1d valve, the 
1gmuon urut and to the APU loadmg circuits 

3 CENTRlFUGAL SWITCH ASSEMBL Y 

A The centnfugal sw1tch assembly cons1sts of a mecharucal flywe1ght type govemor, an 
actuatmg lever, three spnng-loaded pushrods and three snap-acuon switches 

B As the APU engme accelerates, the flywe1ghts m the switch act agamst the actuatmg 
lever to move 1t in proport1on to engme speed. The sprmg-loaded pushrods oppose the 
flywe1ght force on the lever to decrease the flywe1ght movement as necessary to ensure 
that the three switches are actuated m sequence and at the correct engme speed The 
switches are mecharucally acruated at approxunately 35%, 95% and 110% of govemed 
engme speed In add1uon, an air-operated ovemde prov1S1on w11l operate the 100% 
switch when the pneumat1c soleno1d 1s energized 

4 PNEUMATIC THERMOSTAT 

A The pneumauc thermostat proJects mto the rurbme exhaust duet lt cons1sts of an alloy 
steel housmg, spnng-loaded bal! valve, thermostauc core, and connecuon for a 
pneumatlc !me Toe thermostat funcnons as a temperature controlled onfice over a 
range of turbme exhaust gas temperatures It 1s connected by pneumauc line to the 
three-way soleno1d valve wh1ch apphes 1ts contra! s1gnal to the accelerauon luruter 
valve dunng engme start and transfers 1ts signa! to the pneumat1c shutoff (lead contra!) 
valve when the engme reaches 95 % govemed speed The thermostat 1s closed when 
cold and begms to open between 555• to 565°ê (1030° to 1050°F) when 1t wdl bleed 
contra! air from one s1de of a diaphragm in the acceleratlon luruter valve dunng engine 
start, to contra! the fuel bypass valve or the pneumatlc shutoff (lead contra!) valve after 
govemed speed 15 reached, to contra! air bleed as reqmred to mamtam the exhaust gas 
temperature w1thm lnmts 

49-61-l 
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A Toe APU engme controls are actuated by the rotatlonal speed (RPM), the lubricaung 
otl pressure and temperature, and the exhaust gas temperature of the engme When the 
lubncanng otl pressure mcreases to approxunately 3 PSIG as the engme is rotated by 
the starter motor, the sequencmg oil pressure switch 1s actuated to close, as the engme 
accelerates durmg the 1grut.1on/start cycle, the centnfugal switch 35 % contacts open and 
the 95 % contacts close Transfer of each switch 1s used m the engme control circu1try 
to autornatically sequence the starthgruuon cycle, fo transfer the pneumauc thermostat 
control to the bleed air laad control valve, and to provide control power to the APU 
loadmg circuits The 110% contacts of the centrlfugal switch prov1de overspeed 
protecuon of the engine and" m add1t1on, are acruated by cornpressed air through 
acuon of the pneurnauc soleno1d valve for normal (overspeed test) and protecuve 
shutdown of the engme 
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APU ENGINE CONTROL CIRCUITS 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 LX-N20199 
l. GENERAL 

4/82 

A. The APU engine control circuits control power to the APU fuel supply 
system, the APU battery charger and generator control unit, the APU 
exhaust door actuator, and to components of the APU engine start, 
ignition and bleed air systems. Relays and sensors are provided in 
the circuits to monitor the conditions required for safe operation 
of the APU engine and to interconnect the selector switches on the 
APU control panel with the engine, fuel and electrical control com­
ponents as required to automatically sequence the start, loading and 
shutdown (normal and protective) of the APU engine. The circuit con­
sists of a master power circuit, engine start circuits, pneumatic and 
electric loading circuits and engine shutdown circuits, plus the fire 
detection/fire test circuits of the APU fire protection system. (See 
SubJect 49-00-26.) The engine control circuits require 28 VDC 
po~er to actuate the components and relays controlled by the circuits. 

B. The master power circuits controls power to the generator control unit, 
the APU fuel supply system, the APU exhaust door actuator and to the 
engine start, pneumatic and electric loading and engine shutdown 
circuits. 

C The engine start circuit provides control of the start and loading of 
the APU engine. The circuit interconnects engine control components 
and control relays as required to automatically sequence the operation 
of the starter motor, fuel solenoid valve and engine ignition unit as 
required to initiate engine rotation and combustion, to accelerate the 
engine to governed speed quickly and safely, and to energize an APU 
loading circuit when governed speed is reached. 

D. The pneumatic loading circuits provide for loading the APU engine pneu­
matically and for limiting the electrical laad on the engine when 
maximum pneumatic power is desired. 

E. The APU engine shutdown circuits provide for the manual selection of 
engine shutdown (normal) and for automatic shutdown of the engine 
through engine protection circuits. 

F. The APU engine control circuits require 28 VDC power to actuate the 
engine control components and the control relays provided in the 
circuits. Control power is available to the master power circuit 
when the APU BATTERY switch is in the ON position. 
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2. MASTER POWER CIRCUIT 

A. The master power c1rcu1t cons1sts of a master switch and a master 
relay c1rcu1t. Control power 1s available to the c1rcu1t from the 
APU OC bus through a l SA BUS FEED c, rcu1 t break er on the starter re 1 ay 
Junct,on box (Sta. 960L) wh'en the APU BATTERY switch 1s placed in the 
ON pos,tion. 

B. 

49-62-0 
Page 2 

( 1) The MASTER switch is a push type, alternate act1on sw1tch-l1te 
located on the APU con:trol panel. When actuated to the closed 
pos1t1on, the sw1tch aopl1es power from the CONTROL FEEO 41 
c1rcu1t breaker to the master relay c1rcu1t. 

(2) The master relay circuit prov1des and controls a master relay 
that, in turn, controls power to the APU exhaust door actuator, (·--;;,,,., 
to the APU fuel ,supplyj system, and to the engine start, pneuma- 1 
t1c and electr1cal load,ng and eng,ne shutdown c1rcu1ts The 
circuit monitors the a1rplane landing gear and APU fire protec-
t,on system to assure that cond1tions are safe for APU eng1ne 
operat1on before the master relay closes. The circuit 1llum1-
nates the MASTER sw1tch-l1te on the APU control panel when con-
trol power 1s ava1lable to the master relay. 

The master relay c1rcu1t cons1sts of a master relay, master relay (MR) 
actuat1ng c1rcu1t, and master relay power c1rcu1ts. 

. ( 1 ) 

(2) 

' The master relay 1s a single co,1, multiple contact relay that 
requ,res 28 VDC power and an electr,cal ground to actuate to 
the closed pos1t1on. The contacts of the master relay control 
power to the master relay power circuits. The master relay ,s 
conta1ned ,n the APU cdntrol relay box on Sta. 960L 1n the aft 
baggage compartment. ' 

! 
The MR actuat,ng c1rcu1t cons,sts of a power c1rcu1t and an 
electr1cal ground circuit. 

1 (Cont~nued on Page 4) 
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APU ENGINE CONTROL CIRCUITS 

DESCRIPTION AND OPERATION 

1 GENERAL 

4/82 

A The APU engine control circuits control power to the APU fuel supply 
system, the APU battery charger and generator control unit, the APU 
exhaust door actuator, and to components of the APU engine start, 
ignition and bleed air systems Relays and sensors are provided in 
the circuits to monitor the conditions required for safe operation 
of the APU engine and to interconnect the selector switches on the 
APU control panel with the engine, fuel and electrical control com­
ponents as required to automatically sequence the start, loading and 
shutdown (normal and protective) of the APU engine The circuit con­
sists of a master power circuit, engine start circuits, pneumatic and 
electric loading circuits and engine shutdown circuits, plus the fire 
detection/fire test circuits of the APU fire protection system (See 
SubJect 49-00-26) The engine control circuits require 28 VDC 
po~er to actuate the c001ponents and relays controlled by the circuits 

B The master power circuits controls power to the generator control unit, 
the APU fuel supply system, the APU exhaust door actuator and to the 
engine start,•pneumatic and electric loading and engine shutdown 
circuits. 

C The engine start circuit provides control of the start and loading of 
the APU engine The circuit interconnects engine control components 
and control relays as required to automatically sequence the operation 
of the starter motor, fuel solenoid valve and engine ignition unit as 
required to initiate engine rotation and combustion, to accelerate the 
engine to governed speed quickly and safely, and to energize an APU 
loading circuit when governed speed is reached 

D The pneumatic loading circuits provide for loading the APU engine pneu­
matically and for limiting the electrical load on the engine when 
maximum pneumatic power is desired. 

E. The APU engine shutdown circuits provide for the manual selection of 
engine shutdown (normal) and for automatic shutdown of the engine 
throuqh engine protection circuits 

F The APU engine control circuits require 28 VDC power to actuate the 
engine control components and the control relays provided in the 
circuits Control power is available to the master power circuit 
when the APU BATTERY switch is in the ON position 
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2 MASTER POWER CIRCUIT 
1 

A. The master power circuit consists of a master switch and a master 
relay circuit Control power is available to the circuit from the 
APU DC bus through a 15A BUS FEED circuit breaker on the starter relay 
Junction box (Sta 960L) when the APU BATTERY switch is placed in the 
ON pos i t ion 

B. 

49-62-0 
Page 2 

(1) The MASTER switch is a push type, alternate action switch-lite 
located on the APU coMtrol panel When actuated to the closed 
position, the S\'.'1tch applies power from the CONTROL FEED #1 
circuit breaker to the master relay circuit. 

(2) The master relay circuit prov1des dnd controls a master relay 
that, ,n turn, controls power to the APU exhaust door actuator, 
to the APU fuel supply system, and to the enq,ne start, pneuma­
tic and electrical load,ng and eng1ne shutdown circuits The 
c1rcu1t monitors the a,rplane landing gear and APU f1re protec­
tion system to assure 'that cond1tions are safe for APU eng,ne 
operat,on before the master relay closes. The c1rcu1t 1llum1-
nates the MASTER sw1tch-l1te on the APU control panel when con­
trol power ,s ava1labl

1
e to the master relay. 
' 1 

The master relay c1rcu1t cons,sts of a master relay, master relay (MR) 
actuat,ng c1rcu1t, and master relay power circuits 

1 

' (l) The master relay 1s a 'single co,1, multiple contact relay that 
requ, res 2B VDC 'power and an electr1cal ground to actuate to 
the closed pos,t,on The contacts of the master relay control 
power to the master relay power circuits The master relay ,s 
conta,ned in the APU control relay box on Sta 960L ,n the aft 
baggage compartment 

(2) The MR actuat,ng c1rcu1t cons,sts of a power circuit and an 
electr,cal ground circuit. 

(Cont,nued on Page 4) 
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(a) The power c1rcu1t connects power from the MASTER switch 
through normally closed contacts of the f1re lockout relay 
to the MR control co1l 1n parallel w1th the MASTE~ light 
c1rcu1t When the f1re loek relay 1s ,n the tr,pped pos1-
t1on (no APU eng1ne f1re) control power from the master 
switch 1s ava1lable to energ1ze the MR co1l and to 1llu­
m1nate the MASTER light 

(b) The electr1cal ground c1rcu1t connects a ground to the 
master relay control co1l through normally closed contacts 
of an a1rcraft safety relay When the oleo strut of the 
a1rplane's right hand landing gear 1s compressed, a1rplane 
on the ground, the safety relay 1s actuated to provide an 
electr,cal ground for the MR co1l. 

' 
(3) The master relay power c1rcu1ts control power from the CONTROL 

FEED 2 and DOOR MOTOR c1rcu1t breakers on the APU starter 
control relay Junct,on box at Sta 960L 

(a) Power from the CONTROL FEED l c1rcu1t breaker 1s controlled 
through normally 'open contacts of the master relay to 
actuate the boost pump relay and to make control power 
ava,lable to the enq1ne start, pneumat,c load1ng and eng1ne 
shutdown c1rcu1t~ 

1 

1) The boost pu~p relay (BPR) ,sa s1nqle co1l, multiple 
contact relay that requ1res 28 VDC power to actuate to 
the closed pos1t1on The contacts of the relay apply 
power from the BOOST PUMP c1rcu1t breaker on the APU 
starter relay box at Sta 960L to the fuel boost pump 
and to the fuel supply shutoff valve The BPR 1s con­
ta,ned 1n the APU control relay box at Sta 960L 

(b) Power from the DOOR MOTOR c1rcu1t breaker 1s connected to 
the control c1rcu1ts, ED open and ED close, of the APU 
exhaust door actuator through normally open and normally 
closed contacts of the master relay 

1) Normally openicontacts of the relay apply power to the 
ED open c1rcu1t when the master relay actuates to the 
closed pos1t1on 

2) Normally closed contacts of the relay apply power to 
the ED close c1rcu1t when the master relay trips 
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(1) Control power ,s ava1lable to the master power circuit through 
the BUS FEED c1rcu1t breaker when the APU BATTERY switch on 
the APU control panel ,s placed ,n the ON pos1t1on The master 
relay c1rcu1t energ1zed when the MASTER switch 1s actuated to 
the closed pos1t1on 

(a) The MASTER light w1ll 1lluminate and control power w,11 
be ava1lable to the control co1l of the master relay 1f 
the f1re lockout ,s tr1pped (no APU eng1ne f1re ,n pro­
gress) The master relay w1ll actuate 1f an electr,cal 
ground ,s ava1lable to 1ts control co,l through contacts 
of the a,rcraft safety relay (a,rplane on the ground). 

(2) When the master relay actuates to the closed pos,t,on, APU DC 
bus power 1s appl1ed as fellows 

(a) Power from the DOOR MOTOR c1rcu1t breaker 1s appl1ed to 
the ED open c1rcu1t of the APU exhaust door actuator to 
open the exhaust door 

(b) Power fran the CONTROL FEED 2 c1rcu1t breaker 1s appl1ed 
to the control co1l of the fuel boost relay When the 
relay actuates (closes), power from the APU bus 1s 
appl1ed to the fuel supply shutoff valve and to the fuel 
boost pump to make the a1rplane main tank fuel ava1lable 
for the APU eng,ne operat1on 
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(cl Control power from the CONTROL FEED 2 circuit breaker 1s 
made ava,lable to the eng,ne start, pneumat,c load,ng and 
eng1ne shutdown circuits 

(3) When the master relay 1s de-energ,zed, tr1pped, by actuat,ng 
the MASTER switch to the open pos1t1on, by act,on of the f1re 
lockout relay (APU enqine f1re) or by act,on of the safety relay 
(landing gear oleos extend1ng at a1rplane lift-off) the follow-
1ng events occur 1 

(a) Power 1s appl1edlto the ED close c1rcu1t of the APU exhaust 
door actuator to close the exhaust door. 

(b) Power 1s removed from the control co1l of the fuel boost 

(c) 

START CIRCUITS 

relay. When the relay trips, power ,s removed from the ~ 
fuel supply shutoff valve and tne fuel boost pump to shut / 
the valve and to stop the pump 

Control power ,s,removed from the eng1ne start, pneumat,c 
and electr,c load,ng, and eng,ne shutdown c1rcu1ts 

1 

1 

' 
A The start c1rcu1ts cons,sts of a starter relay c1rcu1t, a fuel-

1gn1t1on/load1ng c1rcu1t and a holding relay c1rcu1t 

(l) The starter relay c1rcu1t controls the operat1on of the starter 
motor opens the battery charger c1rcu1t, and monitors the pos1-
t1on of the exhaust gas door to assure that the door 1s open 
before an eng1ne start can be 1n1t1ated 

1 

(2) The fuel-1gn1t1on/load1ng c1rcu1ts control power to the fuel 
soleno,d valve, to the APU 1gn1t1on unit and to an APU load1ng 
c1rcu1t. The c1rcu1t monitors eng1ne 011 pressure as an 1nd1ca- -,,._ 
t,on of the ava1lab1l1ty of lubr1cat1on for the eng,ne and as 7 
an 1nd1cat1on of eng1ne rotat,on and a1rflow to support combus-
t1on before fuel 1s 1nJected and 1gn1t1on 1s 1n1t1ated In add-
,t,on, the circuit transfers power from the 1gn1t1on unit to 
the APU load1ng c1rcu1t when governed speed 1s reached 

(3) The holding relay ma1nta1ns power to the start circuits on 
release of the start switch and prevents re-energ121ng the fuel-
1gn1t1on c1rcu1t and the starter relay as the eng,ne rotat,onal 
speed spins down after actuat1on of the 110% switch causes 
eng1ne shutdown. 

B The starter relay c1rcu1t cons,sts of a starter relay, start light 
and a starter relay and light control c1rcu1t. 
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(1) The starter relay 1s a single co,l, 28 VDC power actuated, 
heavy duty DC power contactor that requ1res 28 VDC power 
and an electrical ground to actuate to the closed pos1tion 
The contacts of the relay apply power from the battery to 
the starter motor. The starter relay 1s conta,ned 1n the 
starter relay Junct,on box at Sta. 960L 

(2) The start light 1lluminates the coverplate (lens) of the 
START sw1tch-l1te on the APU control panel The light 
requ1res 28 VDC power to 1llu~1nate. The light 1s ,n 
parallel with the control co1l of the starter relay and 
1lluminates when power 1s ava,lable to the co,l 

(3) The starter relay and light control circuit cons,sts of 
power circuits to the starter relay co1l and start light 
and an electr,cal ground circuit to the starter relay co,l 
only 

(a) The power c1rcu1ts consist of a start switch c1rcu1t 
and a holding relay circuit. 

l) The start switch circuit 1s a series circuit that 
connects 28 VDC power from contacts of the master 
relay to the starter relay coil and start light 
through the closed contacts of the BLEED AIR 
switch in the OFF posit,on, the normally closed 
contacts of the 011 pressure sequenc1ng and 35% 
switches Therefore, the BLEED AIR switch must 
be ,n the OFF position (BLEED AIR light out), 
the 011 pressure sequencing and 35% switches 
must be closed (eng1ne RPM below 6%), and the 
START switch must be actuated {pressed) before 
power from the master relay 1s ava,lable to 
energ,ze the starter relay co1l and to 1llum1nate 
the start light 

NOTE In th1s circuit the START light 
ind1cates that control power is 
ava,lable to the starter relay 

2) The holding relay circuit closes normally open 
contacts in parallel w1th the start switch and 011 
pressure sequence switch contacts ma1nta1n1ng 
power to 1tself, the starter relay c1rcu1t, and 
the fuel-1gn1t1on/loading circuit 
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NOTE !-/hen the START switch 1s released, the 
START light as powered by th1s circuit 
1nd1cates that the starter relay has 
actuated and that the starter motor 
should be operat1ng (eng1ne RPM 1n­
creas1ng) 

(b) The electr1cal ground circuit connects a ground to the 
starter relay co1l through normally open contacts of the 
exhaust door switch 1. Therefore, the exhaust door 
switch must be actuated to the closed pos1t1on (exhaust 
door fully open) before a ground 1s ava1lable to complete 
the starter relay control c1rcu1t. 

(c) The starter relay and start light c1rcu1t 1s 1n1t1ally 
energ1zed when the START switch 1s (momentar1ly) pressed. 
Power is reta1ned on the circuit by contacts of the hold 
relay when the START switch 1s released The c1rcu1t is 
de-energ1zed when power to the starter relay co1l 1s 
1nterrupted by actuat1on of the 35% switch when eng1ne 
rotat1onal speed reaches 35% RPM. 

C. The fuel-1gn1t1on/load1ng c1rcu1ts cons1st of a fuel c1rcu1t, an 
1gn1t1on c1rcu1t and a load1ng c1rcu1t. The fuel c1rcu1t controls 
power to the fuel soleno1d valve and to the 95% switch The 95% 
switch controls power to the 1gn1t1on c1rcu1t and the load1ng circuit. 

49-62-0 
Page 8 

(1) The fuel c1rcu1t cons1sts of the holding relay and a fuel sole-
no1d control c1rcu1t 

(a) The holding relay 1s a single 28 VDC co1l, multiple contact, 
relay located 1n the APU control relay box at Sta. 960L. 

(b) The fuel soleno1d control c1rcu1t 1s a series c1rcu1t that 
appl1es 28 VDC to the holding relay co1l 1n1t1ally through 
the start switch and the normally closed contacts of the 
011 pressure sequenc1ng and 110% switches, then through 
closed nonnally open contacts of the holding relay in 
series w1th normally closed contacts of the low 011 pres­
sure (LOP) and high 011 ternperature (HOT) relays and the 
110% switch. The power train cont1nues from the 110% 
switch through normally closed contacts of the lockout 
relay and normally open contacts of the 011 pressure 
sequenc1ng switch to the 95% switch and the fuel sole­
no1d. The 011 pressure sequenc1ng switch contacts close 
to complete the c1rcu1t due to 011 pressure bu1ld-up as 
the starter rotates the eng1ne. 
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(2) The 1gn1tion c1rcu1t cons,sts of the 1gn1t1on unit and 1qn1ter 
plug The circuit 1s energ1zed by oower from the fuel solenoid 
control c1rcu1t through normally closed contacts of the 95% 
switch The circuit 1s de-energ1zed by actuat,on of the 95% 
switch when the eng1ne's rotat1onal speed reaches 95% RP~. Th1s 
act1on completes the start cycle and transfers power to the load­
,ng c1rcu1t 

(3) The loadrng c1rcu1t appl1es 28 VDC power to the three-way sole­
no,d valve, the 95% relay and to the houmeter The circuit 
1s energ,zed by po,ier from the fuel soleno1d control c1rcu1t 
when the normally open contacts of the 95% switch are actuated 
to close 

(a) The three-way soleno1d valve 1s an eng1ne control component 
mounted on the eng,ne 

(b) The 95'.! relay 1s a single co1l, multiple contact relay 
that requ1res 28 VDC power for actuat,on to the closed 
pos1t1on Nonnally open contacts of the relay are used 
1n the control c1rcu1ts to the APU generator protect1on 
panel, the bleed a,r valve and to the low 011 pressure 
relay. Th1s prevents load1ng of the APU dur1ng the 
start cycle and prevents actuat,on of the low 011 pres­
sure eng1ne protect,ve c1rcu1t dur1ng normal eng,ne 
shutdown. 

(c) The hourmeter 1s an eng,ne 1nd1cat1ng component mounted 
above the accessory sect,on of the APU eng1ne (See APU 
Eng1ne Ind1cat1ng, SubJect 49-70-0) 

(4) The fuel soleno1d valve rema,ns open and the load1ng c1rcu1t 
rema1ns energ12ed unt,l control power to the circuit 1s ,nter­
rupted by actuat,on of the 110% switch or by opening (tr1pp1ng) 
the master relay. 

N0TE 

D 0perat,on 

APU eng1ne shutdown should not be 1n1t1ated by 
actuat1ng the MASTER sw,tchto the open (MASTER 
light, out) pos1t1on 

(1) Momentar,ly pressing the START switch w1ll apply power to the 
starter relay, START light and to the fuel soleno1d control 
c1rcu1t 
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1'I REV. Dec 1/89 
49-62-0 
Page 9 



49-62-0 
Page 10 

_,,.,o.Jf~~ 

DL:::JD + 
MAi NTE NANC E MAN UAL 

(a) The START light w1ll come on. 

(b) The starter relay w1ll actuate (close) 1f an electr1cal 
ground ,s ava1lable through the exhaust door 1 switch 

(c) The holding relay w1ll close. 

(2) When the holding relay closes, 1ts self-lock1ng (holding) c1rcu1t 
1s completed 

(a) The START light rema,ns on after the START switch 1s re­
leased 

(b) The starter motor ,s energ1zed to 1n1t1ate eng,ne rota­
t, on. 

(c) The battery charger control unit ,n the starter relay box 
d1sconnects operat,ng power from the APU battery charger 

(3) As eng,ne 011 pressure 1ncreases due to eng1ne rotat,on, the 
sequenc1ng 011 pressure switch closes to complete the fuel 
soleno1d control c1rcu1t. 

(a) The fuel soleno1d valve opens to supply fuel to the fuel 
nozzles. 

(b) The 1gn1t1on c1rcu1t 1s energ1zed through the normally 
closed contacts of the 95% switch to 1gn1te the fuel-a,r 
mixture and 1n1t1ate combust1on. 

(4) At 35% RPM, the 35% switch actuates to interrupt power ,n the 
starter relay and start light c1rcu1t. 

(5) 

(a) The START light goes out. 

(b) The starter relay trips 

1) The starter 1s de-energ1zed 

2) The battery charger control unit connects the APU 
battery charger to 1ts power source 

At 95% RPM the 95% 
trol c1rcu1t power 
the laad c1rcu1t 
eng1ne 

switch actuates to remove fuel soleno1d con­
from the 1gn1t1on c1rcu1t and apply ,t to 
Th,s completes the start cycle of the APU 

(a) The three-way soleno1d valve 1s actuated to transfer 
the pneumat,c thermostat control of eng1ne exhaust 
gas temperature from the accelerat,on l1m1ter valve, 
of the eng1ne fuel and control system, to the laad 
control valve, of the eng1ne bleed a,r system. 
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(b) The 95% relay ,s actuated to close ,ts contacts 1n 
the APU generator control circuit, the low 011 
pressure relay power circuit and the bleed air 
(load control) valve circuit. 

(c) The hourmeter ,s energ,zed to time and total,ze 
APU operation speed. 

4. PNEUMATIC LOADING CIRCUIT 

A The pneumatic load,ng circuit cons,sts of a bleed a,r circuit. 

(1) The bleed air circuit prov,des for pneumatic loading of the 
APU engine by manual actuat,on of the BLEED-AIR switch on 
the APU control panel 

(2) The pneumat,c loading circuit receives 28 VDC power from 
the APU DC bus through contacts of the master relay 

B. The bleed air circuit connects power from the master relay to the 
laad control valve of the eng,ne bleed air system, and to the 
light (bulbs) in the BLEED AIR sw1tch-l1te on the APU panel 

(1) The laad control valve circuit ,sa series circuit cons,sting 
of normally open contacts of the 95% relay and the BLEED AIR 
switch The contacts of the 95% relay prevent actuation of 
the laad control valve before the APU engine reaches 95% RPM 
and also serve to remove the pneumatic laad if the laad con­
trol valve was not closed prior to engine shutdown 

(2) The bleed air light 1s powered through contacts of the BLEED 
AIR switch only. Th,s prov,des an 1nd1cation of the switch 
posit,on when the MASTER switch ,s closed sa that the switch, 
1f closed, can be actuated to the open posit,on (BLEED AIR 
light out) before starting the APU eng,ne 

(3) The switch contacts are closed in bath circuits when the 
BLEED AIR switch is in the AIR posit1on. (BLEED AIR light 
on) 

5 ENGINE SHUTDOWN CIRCUITS 

4/82 

A The eng,ne shutdown circuits consists of normal and engine protect,ve 
circuits that control power to the pneumat,c solenoid valve on the 
centrifugal switch assembly of the engine control components. Power 
is available to the circuits when the master relay closes. 
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(1) The nonnal eng1ne shutdown c1rcu1t prov1des for the manual selec­
t1on of eng1ne shutdown on the APU control panel 

(2) The eng1ne protect1on c1rcu1ts prov1de automatic shutdown of the 
eng1ne 1f the eng1ne 011 temperature or pessure 1s not w1th1n 
spec1f1ed l1m1ts Annunc1ator l1ghts are prov1ded on the APU 
control panel to 1nd1cate the cause of automatic eng1ne shutdown 

B The normal eng1ne shutdown c1rcu1t connects power from the master 
relay to the pneumat1c soleno1d valve through the nonnally open con­
tacts of the OVERSPEED TEST switch on the APU control panel. 

C. The eng1ne protect1on c1rcu1ts cons1st of a high 011 temperature c1r­
cu1t and a low 011 pressure circuit. 

49-62-0 
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(1) The high 011 temoerature c1rcu1t cons1sts of a high 011 tempera­
ture relay (HOT), a HOT switch and an eng1ne high 011 temperature 
(HOT) shutdown c1rcu1t. 

(a) The HOT relay 1s a single coil, multiple contact relay that 
requ1res 28 VDC power and an electr1cal ground for actua­
t1on. Control power 1s ava1lable to the HOT switch when 
the master relay closes and to the HOT relay and HIGH OIL 
TEMP annunc1ator light when the switch closes. The relay 
1s conta1ned 1n the APU control relay box at Sta. 960L. 

(b) HOT relay contacts close 1n parallel w1th the HOT switch 
to hold the HOT relay. 

(c) HOT relay nonnally closed contacts open the holding loop 
to the fuel/hold1ng/load1ng c1rcu1t of the APU eng1ne to 
shut 1 t down. 

(2) The low 011 pressure c1rcu1t cons1sts of a low 011 pressure 
relay (LOP), a LOP switch c1rcu1t and an eng1ne low 011 pres­
sure (LOP) shutdown c1rcu1t 

(a) The LOP relay is a single co1l, multiple contact relay 
that requ1res 28 VDC power and an electr1cal ground for 
actuat1on. Control power 1s ava1lable to the LOP switch 
when the relay co1l closes and to the LOP relay and LOW 
OIL PRESSURE annunc1ator light wne the 95% switch closes. 
The relay 1s conta1ned 1n the APU control relay box at 
Sta 960L. 

(b) LOP relay contacts close 1n parallel w1th the LOP switch 
to hold the LOP relay. 
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(c) LOP relay normally closed contacts open the holding loop 
to the fuel/hold1ng/loading circuit of the APU engine to 
shut it down. 

6 OPERATION 

4/82 

A Operat,on of an APU consists of four steps, preparing to start, start-
1ng, loading and shutdown Each step is manually initiated through 
selector switches prov1ded on the APU control panel However, the 
engine control circuits monitor the conditions required for safe 
operation of the APU engine before power 1s applied to actuate start 
and loading control components 

B. Preparing to Start APU 

(1) Plac,ng the APU BATTERY switch to the ON position actuates the 
APU battery relay to connect the battery bus to the APU DC bus 
(Sta. 960L) 

(2) Actuat,ng the MASTER switch to the on postion (MASTER light on) 
applies power from the APU DC bus to the control circuit of the 
master relay, and to the MASTER light. 

( 3) 

NOTE The MASTER light indicates that the contacts of 
the master switch and the NC contacts of the 
fire lockout relay are closed and that power 

-from the APU DC bus is available to the relay 
The light does not 1ndicate the position of 
the master relaY:-

(a) The master relay will actuate when control power is applied 
1f an electrical ground is ava,lable to its coil through 
contacts of the safety relay. (The electrical ground is 
only available when the airplane ,s on the ground.) When 
the master relay actuates, control power from the APU DC 
bus is appl1ed to open the APU exhaust gas door, to actuate 
the fuel boost relay and to energize the engine control 
circuits. 1 

1) When the fuel boost relay actuates, control power from 
the APU bus is applied to open the fuel supply 
shutoff valve and to run the fuel supply boost pump. 

In summary, with the airplane on the ground, the APU BATTERY 
switch in the ON position and the MASTER light on, the APU ex­
haust gas door will open, pressur,zed fuel wi11 be ava11ab1e to 
the eng1ne fuel and control system The engine control c1rcu1ts 
w1ll be enrg1zed an~ the APU w,11 be ready to start 
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C APU Start,ng 

49-62-0 
Page 14 

NOTE· The BLEED AIR switch must be 1n the OFF pos1t1on (light out) 
1n order to 1n1tate an eng1ne start 

(l) Momentar1ly pressing the START switch w1ll apply power from the 
master relay 1to the starter relay and start light circuits. 

(2) 

( a) 

(b) 

The START light w1ll 1llum1nate if power is ava1lable to 
the starter relay through the contacts of the start switch, 
the oil pressure sequence switch and the 35% switch 

1 

The start relay (SR) w1ll actuate 1f an electr,cal ground 
,s available to its co1l through the exhaust door l switch. 
1,1hen the SR actuates, power from the APU battery bus is 
appl1ed to the starter motor and power from the master 
relay is appl1ed toa self-lock1ng circuit to retain 
power on ,SR and on the START light after the start switch 
,s released In addit1on, power 1s ,nterrupted to the 
battery charger Th1s prevents the APU battery charger 
from carry,ng any of the heavy electr1cal laad of the 
starter operation. 

1 

When the sequencing 011 pressure switch closes, power 1s appl1ed 
to the fuel soleno1d valve and to the 1gn1t1on unit Th1s pro­
vides fuel and 1gn1t1on to 1n1t1ate combust,on When combust,on 
starts, the ga~es generated assist the starter motor ,n acceler­
ating the engine 

(3) When the 35% switch actuates. power ,s ,nterrupted to the starter 
relay and start light c1rcu1t. 

(a) The START, light w1ll go out. 

(b) 

(c) 

The start~r motor w1ll stop. 

The APU battery charger w1ll be re-act1vated 
' 
1 

(4) When the 95% switch actuates, power ,s removed from the 1gn1t1on 
unit and appl1ed to the three-way soleno1d valve, the 95% relay 
and to the hourmeter. 

(a) When the three-way solenoid valve actuates, the pneumat1c 
thermostat's control output ,s transferred from the acce­
lerat1on l1m1ted valve to the laad control valve to con­
trol the pneumat,c load1ng of the eng1ne when bleed a,r 

(b) 

1s selected. 

When the 95% relay actuates 1ts contacts close 1n the APU 
generator control and bleed a,r (load control) valve (close) 
c1rcu1ts to allow electr,cal and pneumat,c loads to be 
appl1ed to the eng1ne 
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(c) The hourmeter ,s energ,zed to time and total,ze the 
hours that the engine operates. 

NOTE. After a warm-up period of one minute at governed 
speed the APU eng1ne is ready for loading electri­
cally and/or pneumatically 

D APU Loadrng 

(1) Electrical Power Only 

(a) This configuration provides shaft horsepower exceed,ng 
nonnal generator requirement and no pneumat1c power 
The turbine engine ,snot loaded to rated capacity (Gen­
erator protective dev1ces would function before the engine 
1s overloaded) 

(b) Control Select1on and Jndicat1on 

1) GEN TRJPPED - If light on (red) ,push to reset 

2) ESSENTIAL POWER selecter - Posit1on selector to oper­
at,ng APU on Flight Eng,neer's upper center 
panel 

3) APU CONTACTOR SW - Momentar1ly select the CLOSE posi­
tion, green GEN ON BUS annuciator light 
1llum1nates 

(2) Electrical and Pneumatic Power 

(a) This configuration provides electr1cal power to 75 amps, 
and pneumatic power as ava,lable to load turbine engine 
to rated capac1ty 

NOTE Should the 75 amp load be exceeded wh1le 
a,r bleed ,s selected, the generator will 
trip off l me 
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(b) Control Selection and Indication 

As in (l-B) above, except the following 

SLEED AIR - On - Depress switch momentarily to select bleed 
air valve to the open position, blue cover plate 
wi 11 i 11 urn ma te. 

(3) Pneumatic Power Only 

(al This configuration 
el ectri cal power 
ra ted capaci ty. 

provides pneumatic power only and no 
The turbine engine 1s not loaded to 

(b) Control Selection and Indication 

l) GEN TRIPPED - lf light on (red) push to reset. 

NOTE The generator field control relay 
should be closed, generator tripped 
light out, during all APU operations 

2) APU CONTACTOR SW - Momentarily select the TRIP position, 
green GEN ON BUS annunciator will extingu1sh 

E. APU Shutdown (Normal) 

49-62-0 
Page l 6 

NOTE· Electrical and pneumatic loads should be removed for 
an engine cool-down period of one minute prior to 
engrne shutdown 

CAUTION DO NOT SHUTDOWN ENGINE BY OPENING THE MASTER SWITCH 
THIS CAUSES EXCESSIVE HEAT BUILD-UP IN THE APU ENGINE 
AND EXHAUST DUCTS DUE TO CLOSURE OF THE APU EXHAUST 
DOOR. 

(l) OVERSPEED TEST switch - Press momentarily 

(a) The pneumatic solenoid valve will open to actuate the 110% 
switch. 

(b) The 110% switch will remove power from the fuel solenoid 
valve, the APU laad circuit and the holding relay 

1) Closure of the fuel solenoid valve shuts down the 
engine due to fuel starvation 

2) Dropout of the holding relay removes all power from 
the APU engine control circuits. 
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(cl The starter control circuit w1ll be locked out by the 
open nonnally close 011 pressure sequenc,ng switch con­
tacts unt1l they close at approx1mately 6% RPM 

CAUTION· DO NOT OPEN MASTER SWITCH UNTIL ENGINE SHUTOOWN IS 
COMPLETE (RPM NEEDLE AT REST)--IF OPENED INADVER­
TENTLY, DO NOT CLOSE MASTER SWITCH UNTIL ENGINE 
SPIN DOWN IS COMPLETE 

(2l MASTER switch - Actuate to open pos1t1on, MASTER Light out 

(al Master relay opens 

1 l APU exhaust door closes 

2l Fuel boost relay opens 

al Fuel supply shutoff valve closes 

bl Fuel boost pump stops running 

3l Control power 1s removed from generator control unit. 

(3l APU Battery switch - OFF 

F. Protect,ve Shutdown 

4/82 

(ll lf automatic shutdown of the APU eng,ne occurs due to excess,ve 
011 temperature or low 011 pressure the HI DIL TEMP or LOW DIL 
PRESS annunciator light w1ll carne on and rema,n on unt,l the 
master relay ,s opened to remove power from the holding c1rcu1t 

(2l After not,ng cause of shutdown 

(al MASTER switch - Actuate to open pos1t1on, MASTER light out 

(bl APU BATTERY switch - OFF 
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APU ENGINE CONTROL CIRCUITS 

DESCRIPTION AND OPERA TION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU engme control circuits control power to the APU fuel supply system, the 
APU battery charger and generator control urut, the APU exbaust door acruator, and 
to components of the APU engine start, 1gruuon and bleed arr systems Relays and 
sensors are prov1ded m the circuits to momtor the cond!uons requrred for safe operauon 
of the APU engme and to mterconnect the selector switches on the APU control panel 
w1th the engme, fuel and electr1cal control components as requ!I"ed to automatically 
sequence the start, loadmg and shutdown (normal and protecuve) of the APU engine 
The circuit cons1sts of a master power circuit, engme start circuits, pneumat1c and 
electnc loadmg circuits and engme shutdown CII"CUtts, plus the frre detecuon/f!I"e test 
circuits of the APU fire protecuon system (See SubJect 49-00-27) The engme control 
circuits require 28 VDC power to acruate the components and relays controlled by the 
ClrCU!ts 

B The master power circuits controls power to the generator control urut, the APU fuel 
supply system, the APU exhaust door actuator and to the engme start, pneumauc and 
electnc loadmg and engme shutdown crrcu1ts 

C The engme start CII"CUlt prov1des control of the start and Ioadmg of the APU engme 
The circuit mterconnects engine control components and control relays as requrred to 
automaucally sequence the operauon of the starter motor, fuel soleno1d valve and 
engme 1gmuon umt as requ1red to imuate engme rotauon and combustion, to acce!erate 
the engme to governed speed qu1ckiy and safely, and to energize an APU loadmg 
circuit when govemed speed IS reached 

D The pneumauc loadmg c1rcu1ts prov1de for Joading the APU engme pneumattcally and 
for limitmg the electncal load on the engme when maximum pneumauc power 1s 
des1red 

E The APU engme shutdown crrcu1ts provide for the manual selectton of engme shutdown 
(normal) and for automatic shutdown of the engme through engine protectton c1rcu1ts 

F The APU engine control circuits requrre 28 VDC power to acruate the engme control 
components and the control relays prov1ded in the crrcu1ts. Control power IS avatlable 
to the master power circuit when the APU BATIERY switch 1s m the ON pos1tton 
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2 MASTER POWER CIRCUIT 

A The master power Cll"CUlt consists of a master switch and a master relay c1rcuit. 
Control power 1s available to the c1rCU1t from the APU DC bus through a 15A BUS 
FEED c1ICU1t breaker on the starter relay junctJ.on box (Sta. 960L) when the APU 
BATIERY switch 1s placed m the ON posmon. 

(1) The MASTER switch 1s a push type, alternate act10n sw1tch-hte located on the 
APU control panel When actuated to the closed posmon, the switch apphes 
power from the CONTROL FEED #1 c1rCu1t breaker to the master relay 
ClfCUlt 

(2) The master relay c1rcmt prov1des and controls a master relay that, m turn, 
controls power to the APU exhaust door actuator, to the APU fuel supply 
system, and to the engme start, pneurnatic and electr1cal loadmg and engme 
shutdown c1rCu1ts. Toe c1rCu1t morutors the a1rplane landmg gear and APU 
f1re protecuon system to assure that cond1t1ons are safe for APU engme 
operation before the master re lay closes The c1rCu1t 1llummates the MASTER 
sw1tch-hte on the APU contra! panel when contra! power IS ava!lable to the 
master relay 

B The master relay c1rCU1t cons1sts of a master relay, master relay (MR) actuatmg c1rcmt, 
and master relay power c1rCU1ts 

49-62-1 
Page 2 

(1) The master relay 1s a single c01!, multiple contact re lay that requ1res 28 VDC 
power and an electncal ground to actuate to the closes posmon The contacts 
of the master relay contra! power to the master relay power c1rcu1ts The 
master relay is contamed m the APU control relay box on Sta 960L m the aft 
baggage compartment 

(2) The MR actuatmg c1rcu1t cons1sts of a power c1rcu1t and an electncal ground 
c1rcu1t. 
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(a) The power clI'CU1t COIIIlects power from the MASTER switch through 
normally closed contacts of the fire lockout relay to the MR control 
coû m parallel with the MASTER light cJrCUJ.t. When the fire loek 
relay ,IS m the tnpped pos1t1on (no APU engme fire) control power 
from the master switch 1s avaûable to energize the MR coû and to 
illummate the MASTER light. 

(b), The electncal ground CU'CUlt coI1I1ects a ground to the master relay 
control co1l through normally closed contacts of an aircraft safety 
relay When the oleo strut .of the aIIplane's nght hand landmg gear 
IS compressed, airplane on the ground, the safety relay 1s acruated to 
prov1de an electncal ground for the MR co1! 

(3) The master relay power circuits control power from the CONTROL FEED 2 
and DOOR MOTOR ctrCU1t breakers on the APU starter control relay Junctton 
box at Sta 960L 

(a) Power from the CONTROL FEED 1 circuit breaker 1s contro!led 
through normally open contacts of the mäster relay to acruate the 
boost pump relay and to make control power ava1lable to the engme 
start, pneumattc loadmg and engine shutdown circuits 

1) The boost pump relay (BPR) 1s a single co!l, multiple contact 
re!ay that requires 28 VDC power to acruate to the closed 
pos1tton The contacts of the relay apply power from the 
BOOST PUMP circuit breaker on the APU starter relay box 
at Sta 960L to the fuel boost pump and to the fuel supply 
shutoff valve The BPR IS conta1ned m the APU control relay 
box at Sta 960L 

(b) Power from the DOOR MOTOR circuit breaker 1s connected to the 
contra! c1rCu1ts, ED open and ED close, of the APU exhaust door 
acruator through normally open and normally closed contacts of the 
master relay 

1) Normally open contacts of the relay apply power to the ED 
open circuit when the master relay acruates to the closed 
posmon. 

2)' Normally closed contacts of the relay apply power to the ED 
close circuit when the master relay trips 
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D Operation 

49-62-1 
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(1) Control power IS available to the master'power ctrcu1t througll the BUS FEED 
circuit breaker wllen the APU BATTERY-sw1tcll on the APU control panel 
1s placed in the ON pos1t1on. The master relay ctreuit energized wllen the 
MASTER switch 1s acruated to the closed pos1tion 

(a) Toe MASTER light wtll tlhmunate and control power wtll be 
avallable to the control co1l of the master relay ü the fire lockout 1s 
tnpped (no APU engme fire in progress) The master relay w11l 
acruate 1f an electncal ground 1s avatlable to 1ts control c01l through 
comacts of the atreraft safety relay (atrplane on the ground) 

(2) When the master relay acruates to the closed pos1t1on, APU DC bus power 1s 
apphed as fellows. 

(a) Power from the DOOR MOTOR ctrcuit breaker 1s apphed to the ED 
open ctreu1t of the APU exhaust door acruator to open the exhaust 
door 

(b) Power from the CONTROL FEED 2 ctrcu1t breaker 1s apphed to the 
control coli of the fuel boost relay When the relay acruates (closes), 
power from the APU bus 1s applied to the fuel supply shutoff valve 
and to tlle fuel boost pump to make the airplane mam tank fuel 
avatlable for the APU engme operation 
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(c) Control power from the CONTROL FEED 2 CU'Cllit brealcer 1s made 
avatlable to the engme start, pneumauc loadmg and engme shutdown 
CU'Clllts. 

(3) When the master relay IS de-energized, tnpped, by actuanng the MASTER 
switch to the open pos1tion, by action of the fire lockout relay (APU engme 
fire) or by acuon of the safety relay (landmg gear oleos extendmg at airplane 
hft-off) the followmg events occur. 

(a) Power is apphed to the ED close c!I'Cwt of the APU exhaust door 
actuator to close the exhaust door. 

(b) Power IS removed from the control cotl of the fuel boost relay 
When the relay tnps, power 1s removed from the fuel supply shutoff 
valve and the fuel boost pump to shut the valve and to stop the 
pump 

(c) Control power IS removed from the engme start, pneumauc and 
e!ectnc loadmg, and engme shutdown circuits 

3. START CIRCUITS 

A The start circuits cons1sts of a starter relay c1rcu1t, a fuel-1gruuon/loadmg c1rcmt and 
a holding relay circuit 

(1) The starter relay circuit controls the operauon of the starter motor opens the 
battery charger circuit, and morutors the pos1uon of the exhaust gas door to 
assure that the door IS open before an engme start can be lllltlated 

(2) The fue!-1grut1on/loadmg CU'Clllts control power to the fuel soleno1d valve, to 
the APU 1gmuon urut and to an APU loadmg circuit The circuit morutors 
engme otl pressure as an md1cat1on of the ava1labtl1ty of lubncat1on for the 
engme and as an md1cat1on of engme rotauon and airflow to support 
combust1on before fuel 1s lIIJected and 1gmt1on 1s mmated In add1t1on, the 
circuit transfers power from the igruuon unit to the APU loadmg c1I"Cu1t when 
govemed speed 1s reached 

(3) The holdmg relay mamtams power to the start c1rcu1ts on release of the start 
switch and prevents re-energizmg the fuel-igruuon circuit and the starter relay 
as the engme rotational speed spms down after actuauon of the 110 % switch 
causes engine shutdown 

B The starter relay cll'CUit cons1Sts of a starter relay, start hght and a starter relay and 
hght contra! circwt. 
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(1) The starter relay IS a s111gle coil, 28 VDC power actuated, heavy duty DC 
power contactor that requires 28 VDC power and an electncal ground to 
actuate to the closed posîuon. The contacts of the relay apply power from the 
battery to the staner motor The staner relay 1s contamed m the staner relay 
juncuon box at Sta. 960L. 

(2) The start light 1llummates the coverplate (lens) of the START sw1tch-hte on 
the APU control panel The hght requires 28 VDC power to tllummate The 
light 1s m parallel w1th the control c01l of the starter relay and tllummates 
when power 1s ava1lable to the co1l 

(3) The starter relay and hght control circuit cons1sts of power circuits to the 
starter relay coli and start light and an elecmcal ground c1rcu1t to the starter 
relay coli only 

(a) The power circuits 1.ons1st of a start switch c1rcu1t and a hold111g 
rela y CJICU!l. 

1) The start switch c1rcu1t 1s a series circuit that connects 28 
VDC power from contacts of the master relay to the starter 
relay coli and start hght through the closed contacts of the 
BLEED AIR switch m the OFF posmon, the normally closed 
contacts of the 01! pressure sequencmg and 35 % switches 
Therefore, the BLEED AIR switch must be 111 the OFF 
posll!on (BLEED AIR hght out), the 01! pressure sequencmg 
and 35% switches must be closed (engme RPM below 6%), 
and the START switch must be actuated (pressed) before 
power from the master re lay 1s avallable to energ12e the starter 
relay cotl and to 1llummate the start hght 

NOTE. In tlus circuit the START light md1cates that 
control power 1s ava1lable to the starter relay 

2) The hold111g relay c1rcu1t closes normally open contacts m 
parallel w1th the start switch and 01! pressure sequence switch 
contacts mamtammg power to 1tself, the starter relay c1rcu1t, 
and the fuel-1gruuon/load111g c1rcu1t 
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NOTE When the START switch IS released, the 
START light as powered by this circuit 
ind1cates that the starter relay has actuated 
and that the starter motor should be operatmg 
(engine RPM mcreasmg) 

(b) The electncal ground circuit connects a ground to the starter relay co1l 
through normally open contacts of the exhaust door switch l Therefore, the 
exhaust door switch must be actuated to the closed pos1t1on (exhaust door fully 
open) before a ground 1s. ava1lable to complete the starter relay control c1rcu1t 

(c) The starter relay and start hght c1ICU1t 1s 11lltially energized when the START 
switch 1s (momentanly) pressed. Power 1s retamed on the circuit by contacts 
of the hold relay when the START switch IS released The circuit 1s de­
energized when power to the starter relay coli IS mte1T11pted by actuation of 
the 35% switch when engme rotauonal speed reaches 35% RPM. 

C The fuel-1gmt1on/loading circuits C0IISISt of a fuel C!ICUlt, an 1gmt1on CIICUlt and aa 
loading CIICU!t. The fuel circuit controls pówer to the fuel soleno1d va!ve and to the 
95% switch The 95% switch controls power to the 1grut1on c1rcu1t and the loadmg 
CIICU!t. 

(1) The fuel c1rcu1t cons1sts of the holding relay and a fuel soleno1d control 
c1rcu1t 

(a) The holdmg relay IS a single 28 VDC coli, muluple contact, relay 
located m the APU control relay box at Sta 960L 

(b) The fuel soleno1d control circuit 1s a senes c1rcu1t that apphes 28 
VDC to the holdmg relay cotl 11llt1ally through the start switch and 
the normally closed contacts of the 011 pressure sequencing and 110% 
switches, then through closed normally open contacts of the holdmg 
relay m senes w1th normally closed contacts of the low otl pressure 
(LOP) and lugh oil temperature (HOT) relays and the 110% switch 
The power tram contmUes from the 110% switch through normally 
closed contacts of the lockout relay and normally open contacts of 
the otl pressure sequencmg switch to the 95 % switch and the fuel 
soleno1d. The oil pressure sequencmg switch contacts close to 
complete the c1ICu1t due to o!l pressure build-up as the starter rotates 
the engine 
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(2) The igniti.on =it cons1sts of the igmnon unit and 1gniter plug The c1IC111t 
is energized by power from the fuel solenoid conttol c1IC111t through normally 
closed contacts of the 95 % switch The c1IC111t is de-energized by actuanon 
of the 95% switch when the engine's rotational speed reaches 95% RPM. 
Tius act1on completes the start cycle and transfers power to the loadmg 
Cll"CUlt. 

(3) The loadmg CirCUit apphes 28 VDC power to the !hree-way soleno1d valve, 
the 95 % relay and to the hourmeter The crrcu1t 1s energized by power from 
the fuel soleno1d control c1IC111t when the normally open contacts of !he 95 % 
switch are actuated to close 

(a) The three-way soleno1d valve 1s an engme control component 
mounted on the engme 

(b) Toe 95 % relay 1s a smgle c01l, mulnple contact relay that requrres 
28 VDC power for actuanon to the closed posmon Normally open 
contacts of the relay are used m the control crrcu1ts to the APU 
generator protection panel, the bleed arr valve and to the low 011 
pressure relay Th.is prevents loading of the APU dunng the start 
cycle and prevents actuanon of the low o!l pressure engme protecnve 
CirCUit durmg normal engme shutdown. 

(c) The hourmeter 1s an engme md1catmg component mounted above the 
accessory section of the APU engme (See APU Engme lnd1catmg, 
SubJect 49-70-02) 

(4) The fuel soleno1d valve remams open and the loadmg cirCu1t remams 
energized until control power to the circuit 1s mterrupted by acruanon of the 
110 % switch or by openmg (tripping) the master relay 

NOTE APU engme shutdown should nru be minated by actuatmg 
the MASTER switch to the open (MASTER hght, out) 
posmon 

D Operauon 

49-62-1 
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(1) Momentar!ly pressing the START switch will apply power to the starter relay, 
START hght and to the fuel soleno1d control CirCUlt 
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(a) The START light wtll come on 

(b) The starter relay will actuate (close) J.f an electni::al ground is 
avatlable through the exhaust door 1 switch 

(c) The holding relay wtll close. 

(2) When the holdmg relay closes, 1ts self-loclang (holdmg) circuit is completed. 

(a) The START light remams 011 after the START switch released 

(b) The starter motor IS energized to 1ruuate engme rotatlon 

(c) The battery charger control urut m the starter relay box d1sconnects 
operatmg power from the APU battery charger 

(3) As engme otl pressure increases due to engine rotauon, the sequencmg 01! 
pressure swuch c!oses to complete the fuel soleno1d control circuit 

(a) The fuel soleno1d valve opellS to supply fuel to the fuel nozzles 

(b) The igruuon circuit 1s energized through the nonnally closed contacts 
of the 95 % switch to 1grute the fuel-a1r mixture and mmate 
combustion 

(4) At 35% RPM, the 35% switch actuates to mterrupt power in the starter relay 
and start light circuit. 

fa) The START light goes out 

(b) The starter relay trips 

1) Toe starter is de-energized 

2) The battery charger control urut connects the APU battery 
charger to its power source 

(5) At 95 % RPM the 95 % switch accuates to remove fuel soleno1d control circuit 
power from the ignitlon circuit and apply it to the load c1rcwt. Tlns 
completes the start cycle of the APU engine 

(a) The three-way soleno1d valve 1s actuated to trallSfer the pneumatic 
thermostat control of engine exhaust gas temperature from the 
acceleranon limiter valve, of the eng me fuel and control system, to 
the load control valve, of the engme bleed air system. 
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(b) The 95% relay IS actuated to close 1ts contacts m the APU generator 
control circwt, the low otl pressure relay power cl!CUlt and the bleed 
air (load control) valve circwt. 

(c) The hourmeter IS energu:ed to ome and totalize APU operatton 
speed. 

4 PNEUtvfA TIC LOADING CIRCUIT 

A The pneumauc loadmg circwt conslSts of a bleed air circuit 

(1) The bleed air circuit prov1des for pneumauc loadmg of the APU engme by 
rnanual actuat1on of the BLEED-AIR switch on the APU contra! panel. 

(2) The pneumauc loading circwt rece1ves 28 VDC power from the APU DC bus 
through contacts of the master relay 

B The bleed air cu:cuit connects power from the master relay to the Ioad control valve of 
the engme bleed au: system, and to the hght (bulbs) m the BLEED AlR sw1tch-lîte on 
the APU panel 

(1) The load contra! valve circuit is a senes c1rcu1t cons1stmg of normally open 
contacts of the 95% relay and the BLEED AIR switch The contact of the 
95 % relay prevent actuauon of the load control valve before the APU engine 
reaches 95 % RPM and also serve to remove the pneumauc laad If the load 
control valve was not closed pnor to engme shutdown 

(2) The bleed air hght 1S power through contacts of the BLEED AIR switch only 
T!us prov1des an ind1cauon of the switch pos!tlon when the MASTER switch 
1s closed so that the switch, If closed, can be actuated to the open posmon 
(BLEED AIR bght out) before startmg the APU. engme. 

(3) The switch contacts are closed m both circuits when the BLEED AIR switch 
1s in the AIR pos1uon (BLEED AIR hght on), 

5 ENGINE SHUTDOWN CIRCUITS 

A The engme shutdown c1rcu1ts cons1sts of normal and engine protect1ve circuits that 
control power to the pneumauc soleno1d valve on the centnfugal switch assembly of the 
engine control components Power IS ava!lable to the circuits when the master relay 
closes 

49-62-1 
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(1) The nonna! engme shutdown CIIC\llt prov1des the manual select1on of engme 
shutdown on the APU control panel. 

(2) The engine protectlon c1ICuits provide automatic shutdown of the engme 1f the 
engine otl ternperarure or pressure is not w1thm speclfic hm.1ts Anrnmc1ator 
lights are prov1ded on the APU control panel to indicate the cause of 
automatic engme shutdown 

B The normal engme shutdown CU"Cu1t connect power from the master relay to the 
pneumatlc soleno1d valve through the normally open contacts of the OVERSPEED 
TEST switch on the APU control panel 

C. The engme protect1on c1ICu1ts consISt of high oll temperarure c1ICu1t and a low 011 
pressure CU"CUit 

(1) The high 011 temperarure cm:u1t cons1sts of a high oil temperarure relay 
(HOT), a HOT switch and an engme lugh 011 temperarure (HOT) shutdown 
circuit 

(a) The HOT relay 1s a suigle coli, multiple contact relay that requires 
28 VDC power and an electncal ground for acruauon. Control 
power IS avallable to the HOT switch when the master relay closes 
and to the HOT relay and HIGH OIL TEMP annunciator light when 
the sw11ch closes The relay 1s contamed m the APU control relay 
box at Sta 960L 

(b) HOT relay contacts close m parallel w1th the HOT switch to hold the 
HOT relay 

(c) HOT relay normally closes contacts open the holdmg loop to the 
fuel/holdmg/loadmg circuit of the APU engme to shut 1t down. 

(2) The low otl pressure c1rcu1t cons1sts of a low 011 pressure relay (LOP), a LOP 
sw11ch cU"Cu1t and an engme low otl pressure (LOP) shutdown c1ICu1t. 

(a) The LOP relay 1s a smgle co1l, mulnple contact relay chat requires 
28 VDC power and an electncal ground for acruaûon Control 
power IS ava1lable to the LOP switch when the relay coli closes and 
to the LOP relay and LOW OIL PRESSURE annullClator l!ght when 
the 95 % switch closes The relay 1s contamed m the APU control 
relay box at Sta 960L. 

(b) LOP relay contacts close m parallel w1th the LOP switch to hold the 
LOP relay 
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(c) LOP relay normally closed contacts open the holdmg loop to the 
fuel/holdmg loading cucu1t of the APU engme to shut 1t down. 

6 OPERATION 

A. Operanon of an APU consists of four steps, preparing to start, startmg, loading and 
shutdown Each step is roanually lllltlated tbrough selecter switches prov1ded on the 
APU contra! panel However, the engme contra! circuits morutor the condmons 
requrred for sale operation of the APU engme before power 1s apphed to acruate start 
and loadmg contra! components 

B Prepanng to Start APU 

49-62-1 
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(1) Placmg the APU BATIERY switch to the ON posmon actuates the APU 
battery relay to connect the battery bus to the APU DC bus (Sta 960L) 

(2) Acruatmg the MASTER switch to the on posmon (MASTER hght on) apphes 
power from the APU DC bus to the contra! c1rcu1t of the master re!ay, and 
to the MASTER hght. 

NOTE. The MASTER hght md1cates that the contacts of the 
master switch and the NC contacts of the frre lockout 
relay are closed and that power from the APU DC bus 1s 
ava1lable to the relay The hght does not ind1cate the 
posmon of the master relay 

(a) The master relay wil! acruate when contra! power 1s apphed 1f an 
electncal ground 1s ava1lable to 1ts c01l through contacts of the safety 
relay (The electrical ground 1s only avallable when the arrplane 1s 
one the ground ) When the master relay actuates, contra! power 
from the APU DC bus 1s apphed to open the APU exhaust gas door, 
to actuate the fuel boost relay and to energize the engme contra! 
c1rcu1ts 

1) When the fuel boost relay actuates, contra! power from the 
APU bus 1s apphed to open the fuel supply shutoff valve and 
to run the fuel supply boost pump 

(3) In summary, w1th the au-plane on the ground, the APU BATTERY switch m 
the ON posmon and the MASTER light on, the APU exhaust gas door w11l 
open, pressunzed fuel wil! be avaJ!able to the engme fuel and contra! system 
The engtne control circuits w1ll be energized and the APU wil! be ready to 
start. 
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NOTE. The BLEED AIR switch must be m the OFF pos1t1on (Light out m 
order to m.itlate an engme start. 

(1) Momentanly pressmg the START switch wil! apply power from the master 
relay to the starter relay and start light cl.I'Cu1ts 

(a) The START light wil.! il.lummate 1f power IS available to the starter 
relay through the contacts of the start switch, the all pressure 
sequence switch and the 35 % switch 

(b) The start relay (SR) wil.! actuate 1f an electrical ground 1s available 
to 1ts cm! through the exhaust door 1 switch When the SR actuates, 
power from the APU battery bus 1s apphed to the starter motor and 
power from the master relay 1s applied to a self-lockmg crrcmt to 
retam power on SR and the START light after the start switch 1s 
released. In add1t1on, power 1s mterrupted to the battery charger 
Th!S prevents the APU battery charger from carrymg any of the 
heavy elecmcal laad of the starter operauon 

(2) When the sequencmg all pressure switch closes, power 1s applied to the fuel 
soleno1d valve and to the 1gn1t1on urut Tlus prov1des fuel and 1grut1on to 
mmate combusuon When combustlon starts, the gases generated assist the 
starter motor m acceleraung the engme 

(3) When the 35 % switch actuates, power 1s mterrupted to the starter re lay and 
Start light CI.I'CUlt 

(a) The START light w11l go out. 

(b) The starter motor w11l stop 

(c) The APU battery charger wil! be re-acuvated 

(4) When the 95 % switch actuates, power 1s removed from the 1grut1on urut and 
apphed to the three-way soleno1d valve, the 95 % relay and to the hourmeter 

(a) When the three-way solenoid valve actuates, the pneumauc 
thermostat's contra! output IS cransferred from the accelerauon 
lmuted valve to the laad contra! valve to contra! the pneumauc 
loadmg of the englllC when bleed arr IS selected 

(b) When the 95 % relay actuates 1ts contacts close in the APU generator 
contra! and bleed arr (laad contra!) valve (close) crrcu1ts to allow 
electr1cal and pneumauc leads to be applied to the englllC 

Ref MM STEWARD-DAVIS 
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(c) The hourmeter 'IS energized to time and totalize the hours that the 
engme operates 

NOTE. After a warm-up penod of one minute of governed speed the APU 
IS ready for loading electncaily and/or pneumancally 

D APU Loading 

49-62-1 
l?age 14 

(1) Electncal Power Only 

(a) Tius configuranon prov1des shaft horsepower exceedmg nonna! 
generator requ1rement and no pnewnatic power The turbrne engme 
1s not loaded to rated capac1ty (Generator protecuve dev1ces would 
function before the engme 1s overloaded ) 

(b) Contra! Selectîon and Ind1cat1on 

(1) GEM TRIPPED - If hght on (red), push to reset 

(2) ESSENTIAL POWER SELECTOR - Pos111on selecter 
to operatmg APU on Fhght Engmeer's upper center panel 

(3) APU CONTACTOR SW - Momentanly select the 
CLOSE posmon, green GEN ON BUS annunc,ator hght 
11lummates 

(2) Electncal and Pneumatlc Power 

(a) Tlus configurat1on prov1des electncal power to 75 amps, and 
pneumanc power as ava1!able to laad turbme engme to rated 
capac1ty 

NOTE Should the 75 amp laad be exceeded wlule air 
bleed IS selected, the generator w11l trip off !me 

Ref MM STEWARD-DAVIS 
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(b) Control Selection and Ind1cat1on 

As m (1-B) above, except the followmg 

BLEED Am - ON - Depress switch momentanly to select bleed air valve to the open 
position, blue cover plate wui illuminate. 

(3) Pneumatic Power Only 

(a) Tius configuration prov1des pneumatic power only and no electncal 
power The turbine engme IS not Joaded to rated capac1ty 

(b) Contra! Se!ection and Ind1cauon 

(1) GEN TRIPPED - If light on (red) push to reset 

NOTE The generator field control relay 
should be closed, generator tnpped 
light out, durmg all APU operauons 

(2) APU CQNTACTOR SW - Momentanly select the TRIP 
pos1Uon, green GEN ON BUS annunc1ator wil! 
exungu1Sh. 

E APU Shutdown (Nonna!) 

NOTE Electncal and pneumat1c loads should be removed for an engine 
cool-down penod of one minute pnor to engme shutdown 

CAUTION DO NOT SHUTDOWN ENGINE BY OPENING THE 
MASTER SWITCH THIS CAUSES EXCESSIVE 
HEAT BUILD-UP IN THE APU ENGINE AND 
EXHAUST DUCTS DUE TO CLOSURE OF THE APU 
EXHAUST DOOR 

(1) OVERSPEED TEST switch - Press momentanly 

(a) The pneumauc soleno1d valve w11l open to actuate the 110% switch. 

(b) Toe 110% switch wil! remove power from the fuel solenoid valve, 
the APU laad CU'CU!t and the holding relay 

(1) Closure of the fuel solenoid valve shuts down the engine 
due to fuel scarvat1on 

(2) Dropout of the holding relay removes all power from the 
APU engme contra! circuits. 

Ref MM STEWARD-DAVIS 
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(c) The starter contto!-cll'Cu1t w11l be locked out by the open normally 
close otl pressure sequencing switch contacts unul they close at 
approxunately 6% RPM 

CAITTION DO NOT OPEN MASTER SWITCH UNTIL ENGINE 
SHUTDOWN IS COMPLETE (RPM NEEDLE AT 
REST)-IF OPENED INADVERTENTLY, DO NOT 
CLOSE MASTER SWITCH UNTIL ENGINE SPIN 
DOWN IS COMPLETE 

(2) MASTER SWITCH - Actuate to open pos1t10Ïl, MASTER Light out 

(a) Master relay opens 

(1) APU exhaust door closes 

(2) Fuel boost re lay opens 

(a) Fuel supply shutoff valve closes 

(b) Fuel boost pump stops runrung 

(3) Control power 1s removed from generator control umt 

(3) APU Battery switch - OFF 

F Protecuve Shutdown 

49-62-1 
Page 16 

(1) If automal!c shutdown of the APU engme occurs due to excess1ve 01! 
temperacure or low oll pressure the HI OIL TEMP or LOW OIL PRESS 
annunc1ator hght wil! come on and remam on umll the master relay 1s opened 
to remove power from the holdmg c1rcmt 

(2) After notmg cause of shutdown 

(a) MASTER SWITCH - Actuate to open pos1tion, MASTER light out 

(b) APU BATTERY SWITCH - OFF. 
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EFFECTIVITY TCA LX-N20198 LX-N20199 

APU ENGINE INDICATING SYSTEM 

DESCRIPTION AND OPERATION 

A. The APU engine indicating systems provide the information necessary 
to monitor the starting and operation of the unit. The ind1cations 
prov1ded on the APU control panel are door closed and door open lights, 
exhaijst gas temperature, eng1ne RPM, and a start light. In adcition, 
an APU exhaust door open light is provided on the first officer's 
door annunciator panel and an hounneter is mounted in the accessory 
section of the engine. 

NDTE: Th1s section covers only the APU engine indicating 
systems. For APU generator indicators see SubJect 
24-13-0, and for fire warning indicators see Sub­
ject 49-00-26. 

2. EXHAUST GAS TEMPERATURE INDICATING SYSTEM 

A. The APU exhaust gas temperature (EGT) indicataing system measures 
the APU engine exhaust gas temperature and displays the temperature 
value on the EGT indicator on the APU control panel. 

B. A thennocouple proble, projecting into the exhaust gas stream, is 
mounted in the exhaust nozzle ring. Chromel and alumel wir1ng con­
nects the proble to the eng1ne harness connector. A variable res1s­
tor is included in the eng1ne circuit to allow the total resistance 
of the system to be adJusted during ma1ntenance. 

3. APU ENGINE RPM (TACHOMETER) SYSTEM 
~~--:1~ 

~- c,;" A. The APU tachometer system provides an 1ndicat1on of the rotary speed 
of the APU turbine. A tachometer generator supplies a three-phase 
s1gnal to drive the indicator. 

.. 

4/82 

B. The tachometer generator is mounted on the accessory section of the 
eng1ne and 1s dr1ven by the accessory gearcase train. It is a stan­
dard tachometer generator consist1ng of a stator and rotor. The 
rotor rotates inside the stater coils and generates a three-phase 
alterating signal with a frequency that varies with the turbine 
speed. This generated signal is fed to the tachometer indicator by 
a two-wire conductor, the th1rd phase is completed through ground 
connections. 

MM STEWABD DA VIS 
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C. The tachometer indicator, mounted on the APU control panel, rece1ves 
the s,gnal from the tachometer generator and converts it toa v1sual 
indicat,on of APU engine speed,% RPM {percent of governed speed) 
îhe indicator cons,sts of a three-phase synchro-motor 
driv1ng an 1nduction drag cup mechan1sm The speed ot the synchro­
motor varies w1th the input frequency and is therefore always rotat-
1ng at the same speed as the generator. A pointer moves across the 
graduated d1al, on the face of the 1nd1cator, by an amount propor­
t1onal to the speed of the synchro-motor, to prov1de the 1nd1cat1on 
of APU eng1ne speed. 

4. APU START LIGHT 

A. The APU start light, conta1ned with1n the start switch-light on the 
APU control panel, 1ndicates when the starter re lay 1s energ1zed. 
The light comes on and the start relay 1s energ1zed when the start ~ 
c1rcu1t keeps the relay energ1zed and the start light on, after the i-- l 
start switch ,s released, unt1l the 35% switch opens to interrupt 
power to the relay co1l and to the light. Therefore, the start light 
prov1des a multiple 1nd1cat1on, it 1nd1cates starter relay energ1za-
t1on, starter relay operat,on, 35% switch operation and starter 
relay de-energ1z1at1on dur1ng a start cycle. 

5. DOOR CLOSED LIGHT 

A. The APU DOOR CLOSED light on the APU control panel indicates that the (J 
APU exhaust door ,s fully closed. A ground is prov1ded for the light - ✓ 
through nonnally open contacts of the Exhaust Door Switch #2. 

6. DOOR OPEN LIGHT 

A. The APU DOOR OPEN light on the APU control panel ind1cates that the 
APU exhaust door 1s fully open. A ground 1s prov1ded for the light 
through nonnally open contacts of the Exhaust Door Switch #1. 

7. APU EXHAUST DOOR OPEN LIGHT 

A. The APU exhaust door open light on the first off1cer's door annun­
ciator panel 1nd1cates that the APU exhaust door 1s not 1n the fully 
closed posit1on. A ground 1s prov1ded for the light through the NC 
contacts of the Exhaust Door Switch #2. 

8. APU HOURMETER 

A. The hourmeter 1s energized when the 95% switch transfers power from 
the 1gn1tion unit to the APU load1ng circuits. Therefore, 1t records 
throughout the APU operat1ng per1ods to g1ve a v1sual ind1cat1on of 
the number of hours that the APU has been operated s,nce the meter 
was reset to zero. The meter 1s basically an electr1c clock w1th a 
d1g1tal ind1cating d1al that shows the total operating time in hours 
and tenths of hours. The meter 1s mounted on a shock absorb1ng 

49-70-01 
Page 2 
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EFFECTIVITY TCA LX-N20198 LX-N20199 
1 

EXHAUST GAS TEMPERATURE THEPJ10COUPLE - MAI.'ITEtlANCE PRACTICES 

1. Removal/Installat,on 
1 

~Table 201. l-laterials and Compounds 
1 ' 

Mater1al or 
1 

Compound 11anufacturer 
1 

NOTE: Equivalentj substitutes may 

,~fryh ternperature compound 
'. '' '.:1-Pro C-SA) 1 

be used for listed item. 

Fel-Pro Ine, Division of Felt Products 
11fg Co, 7450 North McCormi ck B 1 vd. 
Skokie, 11 60076 

i 
A Remove Exhaust Gas Temperature Thermocouple 

B. 

ll 
SN REV Jul 

( 1) 

' ' CAUTION 

1 

EXERCISE CARE \.."HEN RE110V!NG LOCKNUTS 
TO PREVElff DAMAGE TO THERMOCOUPLE. 

Remove locknuts and harness asseMbly leads froM terminals of 
exh'aust gas temperature thermocouple 

' (2) Remove attaching bolts and washers (See figure 201.) 

( 3) Car;efully w1thdra11 exhaust gas tempera ture thermocoupl e from 
exhaust duet flanae assembly. 1 -

Ins tal 1 !Exhaust Gas Temperature Th!!rmocouple 

(1) Install exhaust gas temperature thermocouple in exhaust duet 
flange assembly (See figure 201.) 

(2) 

(3) 

(4) 

' 

Coat threads of attahcing bolts with high temperature compound 
(table 201). 

1 

Secure exhaust gas temperature thermocouple with washers 
and bolts. 

1 

Tighten bolts to torque value of SU te 70 1nch-pounds. 

1 

1 

1 

1 

MM STEWARD DAVIS 
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l. TIIERMOCOUPLE (ECT) 5. WASHER 
2. BOLT 6. LOC!QIUT 
3. WASHER 7. WASHER 
4. LOCK.'IUT 

Exhaust Cas Temperature Thermocouple Remaval/Installation 
Figure 201 
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(5) Reconnect harness assembly laads to exhausc gas temperature thenno­
couple termLnals, matching Chromel lead to CR and Alumel lead to AL 
~ark~d cermLnals. 

CAUîION DO NOT EXCEED 25 INCH-POUNOS 
TIGHTENING TORQUE AT AL TER.~INAL 
AND lS INCH-POUNDS TIGHTENING 
TORQUE AT CR TERHINAL \,ll!EN TIGHT­
ENING LOCKNUTS. 

(6) Install locknuts to secure harness assembly leads. 

2. Inspect1on/Check 

1/81 

A. Check Exhaust Gas Temperature Thermocouple 

(1) Check exhaust gas temperatur~ thenuocouple if special fac1lit1es 
are ava1lable. 

(2) Prov1de a surroundLng temperature of 677C (12SOF), exhaust gas 
temperature thermocouple shall register 2a:oo to 28.30 m1ll1volts, 

(3) If special fac1l1ties are not available, place thermocouple 1n a 
holder. 

(4) Connect a millLvoltmeter (register to 1.6 volts de full scale de­
Elect LOn) co t.erm1nal connect Lens on themocouple. 

(5) Apply heat to thermocouple Ln area of sensLng holes. As heat is 

appl1ed m1ll1voltrneter shall register 1ncrease. If 1ncrease 1s 
noced, thermocouple 1s acceptable. tf no 1ncrease 1s noted, ther­
mocouple is defective and shall be replaced. 

(6) UsLng a mult1~eter, measure resistance from each stud to body. 
Res1stance shall be 20,000 ohms minimum at 20C (68F) or 10,000 
ohms mlnumum at 649C (l200F). 

SN REV Dec 1/89 

49-70-01 
Page 203 



1 

1 

1 

' 1 GENERAL 

BDEINc_ Ç7 t;ïJL;7 
,/,rA,//,1,/.fü!,r,,t + Dl:::'} L' 

MAINTENANCE MANUAL 

APU ENGINE INDICATING SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU engme md1catmg systems prov1de the information necessary to momtor the 
startmg and operaung of the umt The md1cauons prov1ded on the APU control panel 
are door closed and door open hghts, exhaust gas temperature, engme RPM, and a start 
light! In add1tlon, an APU exhaust door open hght 1s prov1ded on the first officer' s 
door/ annunc1ator panel and an hourmeter is mounted m the accessory secuon of the 

1 
engme 

i 
NOTE: Tlns secuon covers only the APU engme md1catmg systems For 

APU generator indicators see SubJect 24-49-0, and for fire wanung 
md1cators see SubJect 49-00-27 

2. EXHAUST GAS TEMPERATURE INDICATING SYSTEM 

A. The,APU exhaust gas ternperature (EGT) md1catmg system measures the APU engme 
exhaust gas temperature and d!Splays the temperature value on the EGT md1cator on 
the APU control panel 

B A thermocouple probe, proJecung mto the exhaust gas strearn, 1s mounted m !he 
1 

exhaust nozzle nng Chromel and aJurnel wmng connects !he probe to the engme 
1 

hamess connector A vanable res1stor 1s mcluded m the engme circuit to allow the 
1 

totàl res1Stance of the system to be adJusted durmg mamtenance. 

3 APU E,NGINE RPM <TACHOMETER} SYSTEM 
1 

A ThF APU tachometer system proVldes an md1cat1on of the rotary speed of the APU 
turbine A tachometer generator supphes a three-phase signa! to dnve the indicator 

B The tachometer generator IS mounted on the accessory secuon of the engme and IS 

dnven by the accessory gearcase train. It is a standard tachometer generator consistmg 
of

1 
a stator and rotor The rotor rotates inside the stator coils and generates a three­

p~ase aJternatmg s1gnaJ with a frequency that vanes wtth the turbme speed ThlS 
generated s1gnaJ IS fed to the tachometer mdicator by a two-wire conductor, the third 
Pf5e is completed through ground connecnons. 

1 

SN REV1Jul 31/99 
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C The tachometer mdicator, mounted on the APU control panel, receives the signa! from 
the tachometer generator and converts lt to a visual md1callon of APU engme speed, 
% RPM (percent of govemed speed). The indicator cons1Sts of a three-phase synchro­
motor dnvmg an inducllon drag cup mechanJsm The speed of the synchromotor vanes 
w1th the mput frequency and is therefore always rotatmg at the same speed as the 
generator A pomter moves across the graduated dia!, on the face of the md1cator, by 
an amount proporllonal to the speed of the synchro-motor, to prov1de the md1caoon of 
APU engme speed 

4 APU START LIGHT 

A The APU start light, contamed w1tlun the start sw1tch-hght on the APU control panel, 
md1cates when the starter relay 1s energized. The hght comes on and the start relay 
1s energized when the start crrcwt keeps the relay energized and the start hght on, after 
the start switch IS released, unlll the 35 % switch opens to mterrupt power to the relay 
cotl and to the hght Therefore, the start hght prov1des a mulllple ind1cauon, 1t 
md1cates starter relay energizauon, starter relay operauon, 35 % switch operatlon and 
starter relay de-energizauon durmg a start cycle 

5 DOOR CLOSED LIGHT 

A The APU DOOR CLOSED hght on the APU control panel md1cates that the APU 
exh.iust door IS fully closed A ground 1s prov1ded for the hght through normally open 
cdntacts of the Exhaust Door Switch #2 

6 DOOR OPEN LIGHT 

A The APU DOOR OPEN hght on the,APU control panel md1cates that the APU exhaust 
door is fully open A ground 1s prov1ded for the light through normally open contacts 
of the Exhaust Door Switch #1 

7 APU EXHAUST DOOR OPEN LlGHT 

A The APU exhaust door open hght on the first officer' s door annunc1ator panel md1cates 
that the APU exhaust door IS not m the fully closed pos1t1on A ground 1s prov1ded for 
the light through the NC contacts of the Exhaust Door Switch #1 

8 APU HOURMEIER 

A The hourrneter IS energized when the 95 % switch transfers power from the 1grution urut 
to the APU loading circuits Therefore, 1t records throughout the APU operatmg 
periods to g1ve a vJSUal mdicauon of the number of hours that the APU has been 
operated smce the meter was reset to zero The meter is bas1cally an electnc clock 
w1th a dig1tal md1cat1ng d1al that shows the total operat1ng ume m hours and tenths of 
hours. The meter IS mounted on a shock absorbmg bracket m the accessory secuon of 
the APU engme 

49-70-02 
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EXHAUST GAS TEMPERATURE THERMOCOUPLE - MAINTENANCE PRACTICES 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

1 

1 REMOV AUINST ALLA TION 

Table 201 Matenals and compounds 

Matenal or Compound Manufacturer 

1 

NOTE Equivalent subst1tutes may be used for hsted item 
1 

High temperature compound Fel-Pro Ine, D1v1S1on of Feit Products Mfg Co 
(Fel-Pro C-5A) - 7450 North McCorm1ck Blvd 

Skokle, lllmo1s 60076 

A Remove exhaust Gas Temperature Thermocouple 

CAUTION EXERCISE CARE WHEN REMOVING 
LOCKNUTS TO PREVENT DAMAGE TO 
THERMOCOUPLE 

(1)/' Remove locknuts and harness assembly leads from termmals of exhaust gas 
temperature thermocouple 

1 

(2); Remove attachmg bolts and washers (See F1gure 201 ) 

(3) Carefully w1thdraw exhaust gas temperature thermocouple from exhaust duet 
' tlange assembly 

B lnstall exhaust Gas Temperature Thermocouple 

(1) Install exhaust gas temperature th~rmocouple m exhaust duet flange assembly 
1 (See Figure 201 ) 

(2) Coat threads of attachmg bolts w1th lugh temperature compound (Tab Ie 201) 
1 

(3) Secure exhaust gas temperature thermocouple w1th washers and bolts 
1 

( 4) T1ghten bolts to torque valve of 50 to 70 mch-pounds 

Ref. MM STEWARD-DAVIS 
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1. TI!ERMOCOU?LE (EGT) 
2. BOLT 
J. I-IASHER 
4. LOCKNUT 

5. W'ASHER 
6. LOCICNUT 
7. WASHER 

EXHAUST GAS TEMPERA TURE THERMOCOUPLE REMOVAUINSTALLA TION 

FIGURE 201 
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1 

(5) Reconnect hamess assembly leads to exhaust gas temperature thermocouple 
1 

terilllnals, matcbmg Chromel lead to CR and Alumel lead to AL marked 
rininal

l • te s. 
1 

CAUTION 
' 

DO NOT EXCEED 25 INCH-POUNDS 
TIGHTENING TORQUE AT AL TERMINAL 
AND 15 INCH-POUNDS TIGHTENING 
TORQUE AT CR TERMINAL WHEN 

/ TIGHTENING LOCKNUTS 

(6) Install locknuts to secure harness assembly leads 

2 Inspect1on(Check 

A Check Exhaust Gas Temperature Thermocouple 

(1) Check exhaust gas temperature thermocouple 1f special fac1lmes are ava1lable 

(2) Rrov1de a surroundmg temperature of 677 (1250F), exhaust gas temperature 
thermocouple shall reg1Ster 28 00 to 28 30 mtl!tvolts 

(3) If special factlmes are not ava1lable, place thermocouple m a holder 

( 4) Connect a mtl!tvoltmeter (reg1Ster to 1 6 volts de full scale deflecoon) to 
terminal connect1ons on thermocouple 
' 

(5) J\.pply heat to thennocouple m area of sensmg holes As heat 1s applted 
1 
m1l!tvoltmeter shall register mcrease If mcrease 1s noted, thermocouple 1s 
1 

1
acceptable If no mcrease 1s noted, thermocouple 1s defecttve and shall be 

l
replaced 

(6) Usmg a multimeter, measure res1st.ance from each stud to body Res1stance 
lshall be 20,000 ohms nummum at 20C (68F) or 10,000 ohms nurumum at 
: 649C (1200F) 

1 
1 

1 Ref MM STEWARD-DAVIS 
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APU EXHAUST SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIYITY TCA LX-N20198 
LX-N20199 

l. GENERAL 

A. 

B. 

c. 

D. 

The APU exhaust systems discharge the APU exhaust gases and cooling 
air o~erboard, provide a thermal barrier to shield the aft cargo 

1 eompartment and the airplane strueture from the high temperature of 
1 the exhaust gases, and they reduce the exhaust noise level. The APU 
1 exhaust system consists of an inboard and outboard exhaust assembly, 

an exhaust door, an exhaust door actuator, an exhaust door open and 
an exhaust door closed switch. 

1 

The i 1nboard and outboard exhaust assemblies consist of an outer ex­
' haust duet and an inner exhaust duet that form an annular shaped 

cooling air ehamber. The outer duet serves as the outer surface of 
1 the eooling air chamber and as the support strueture for the assem-

bly. j The inner duet carries the hot exhaust gases and it is posi­
tioned concentric to the outer duet to form the inner surface of 

1 the cooling air eha.mber. The inner duet of the inboard exhaust 
asse~ly is smaller (8 inch I.O.) and extends, approxlmately one 
lnch,I into the larger (10 inch I.O.) inner duet of the outboard ex-

' haust assembly to form an eductor seetion (a lev pressure area 
created by the expansion of the exhaust gases as they pass into the 
outb~ard exhaust ass~mbly) chat dravs air from the APU housing and 
from1outside of the airplane body throush the cooling air chambers 
of the exhaust assemblies. rn additlon to providing a therm.il bar­
rier1to shield the aft cargo compartment and the airplane structure 
the cooling air mixes with the exhaust gases to reduce the tempera­
tureJof the gases discharged overboard, All ducting, inner and 
outer, is made from corrosion resistant steel. The outer ducting is 

1 covered vith a ceramic fiber insulation to provide a non-vettlng 
1 

the°jal insulation of the exhaust system. 

' 
The APU exhaust door provides an aerodynamically clean cover over the 

1 exhaust duet, when closed, and prevents the entcy of foreign material 
intof the APU engine and housing when the APU is not operating. 

1 The exhaust door actuator receives 28 VDC power from the APU aft OC 
bus ~hrough contaets of the APU master relay to open the exhaust door 
when, the master relay closes (MASTER svitch, ON) and to close the ex­
hausf door vhen the master relay opens (MASTER switch, OFF). 

E. The exhaust door open switch provides a ground for the starter relay 
1.1hen/ the door reaches the fully open position. The exhaust door 
clos

1
ed svitch provides a ground for the door open light, on the first 

officer•~ door annunciator panel, when the door leaves the fully 
clos:ed position. The switches are mounted to support structure and 
are actuated when the door reaehes, or leaves, the open, or elosed 
posiltion. 

1 

4/82 1 
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2, APU INB0ARD EXHAUST 0UCT ASSEMBLY 

A. The APU inboard exhaust assembly prov1des the first level of noise 
reduct1on ,n the exhaust system by abruptly changing the d1rection 

49-80-02 
Page 2 

of the exhaust gas flow. The abrupt change 1n d1rection, approx1-
mately 158°, pract,cally eliminates the high frequency no1se and, 1n 
addition, the change in direction creates turbulent flow that reduces 
the low frequency no,se. The inner surface of the inner duet ,s pro­
tected by a ceram,c coating to absorb the scrubb1ng act1on of the 
high temperature exhaust gases. The inner duet of the assembly ,s 
elamped d1reetly to the exhaust flange of the turbine eng,ne and 1s 
prov1ded add1tional support through a foot loeated at approx,mately 
the m1d-po1nt of the bend. Spring clips mainta,n the relat1ve pos1-
tion of the inner duet w1thin the outer duet, bl•t they do not pro­
vide any real support for the duet. S1nce the inner duet of the 
1nboard exhaust assembly does not attach to the inner duet of the 
outboard exhaust assembly, prov1sion for thermal expansion between 
the ducts 1s not required. The outer duet section of the assembly 
elamps direetly to the cool1ng air outlet flange of the APU upper 
hous,ng and to the outer duet of the outboard exhaust assembly. Two 
bellow seet,ons 1n the outer duet of the 1nboard exhaust assembly 
absorb the thermal expans1on and eontraetion of both outer duet 
s eet, ons. 

MM STEWARD DAVIS 
4/82 
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MAINTENANCE MANUAL 

APU EXHAUST DOOR 
1 

A The APU exhaust door prov1des the means of clos1ng the gas outlet 
opening[ ,n the wrng-to-body fa1r1ng. The exhaust door 1s located 
at body station 960M + 12.75 Just aft of the w1ng flap fence The 
door 1 si hinged al ong , ts l ower edge and actuates outward to the 
open pos1t1on The door 1s fabr1cated from corros1on res,stant 
steel plate 

1 

APU EXHAUST1 DOOR SWITCH #1 
1 

A. The AP~ exhaust door switch #1 prevents the APU from be1ng started 
unt1l the exhaust door 1s fully open and provides an 1nd1cat1on on 
the APU control panel to that effect when the door reaches the fully 
open pos1t1on. When actuated, the switch prov1des a ground for the 
starteÎ relay. 

APU EXHAUST DOOR SWITCH #2 
1 

A The APU exhaust door switch #2 prov1des an 1nd1cat1on on the APU 
control panel when the exhaust ,door 1s ,n the fully closed pos1t1on 
and 1nlthe control cab1n when the door 1s not 1n the fully closed 
pos1t1on. The switch 1s a plunger operated switch that appl1es a 
groundito the exhaust door open light on the first off1cer's door 
annunc,ator panel when the door leaves the fully closed pos1t1on 
and tof the door closed light on the APU control panel when the 
door reaches the fully closed pos1t1on. 

1 

APU EXHAUST DOOR ACTUATION 

A 

8 

1 

The APU exhaust door actuator controls the opening and clos,ng of 
the exhaust door. The actuator 1ncludes an electr1c motor, reduc­
t1 on gear tra 1n and rnterna 1 11m1 t sw1 te hes. The rnterna l 11m1 t 
sw1 tch:es interrupt control power to the actuator motor when full 
travel/ of the door 1s reached, open/closed. 

The ac,tuator rece1 ves 28 VDC APU bat ter power from the APU DC bus 
through contacts of the master relay. When the master relay closes 
(MASTER switch ON) power 1s appl1ed to the open w1nd1ngs of the 
actuaior motor and when the master relay 1s open (MASTER switch OFF) 
power 1s appl1ed to the close w1nd1ngs of the actuator motor 

MM STR,/ARD :JAVIS 

SN fu.'"V. Dec 1 / 8 9 
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7. OPERATION 

4/82 

A. W1th the APU battery switch ,n the ON posit1on, plac,ng the APU 
master switch ,n the ON pos1t1on w1ll apply control power to the co1l 
of the master relay When the master relay closes, power from the 
APU aft bus 1s appl1ed to the open w1nd1ngs of the exhaust door 
actuator to open the exhaust door As the door leaves the closed 
pos1t1on, the exhaust door open light on the first off1cer's door 
annunc,ator panel w1ll carne on and the door closed light on the APU 
control panel w1ll go off, and when the door reaches the fully open 
pos1t1on, a ground 1s appl1ed to the coil of the stater relay and the 
door open light on the APU control panel. The starter relay can now 
be actuated to energ1ze the starter motor when an APU start ,s 
des, red. 

B When the unit 1s operat,ng, the exhaust gases leav,ng the unit pass 
through the eductor section at the Junct1on of the inner ducts of 
the inboard and outboard exhaust assemblies. The exhaust gases 
leaving the eductor sect1on draw a,r from the APU housing and from 
outside the airplane body through the cool1ng a,r chambers of the 
exhaust assemblies. In add1tion to provid1ng a thermal barr,er, 
between the hot exhaust gases and the aft cargo compartment and the 
airplane body structure, the cooling air mixes with the exhaust gases 
to reduce the tE!Tlperature of the gas discharged overboard 

C. When the MASTER switch ,s placed in the OFF position, the master 
relay will open and apply power to the close w1ndings of the 
exhaust door actuator. When the door reaches the fully closed 
position, the exhaust door open light on the first officer's door 
annunciator panel will go off and the door closed light on the APU 
control panel w1ll come on 

MM STEWARD DAVIS 

SN REV. Dec 1/89 
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APU EXHAUSf SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY RTCA LX-N19997 LX-N20000 

A The APU exhaust systems d1Scharge the APU exhaust gases and coohng air overboard, 
prov1de a thermal bamer to slue!d the aft cargo compartment and the a1rplane structure 
from the lugh temperature of the exhaust gases, and they reduce the exhaust no1se 

' level 1The APU exhaust system consists of an mboard and outboard exhaust assembly, 
an exhaust door, an exhaust door actuator, an ex.haust door open and an exhaust door 
closedl switch 

B The uilioard and outboard exhaust assembhes cons1st of an outer exhaust duet and an 
inner ;exhaust duet that form an annular shaped coolmg air chamber The outer duet 
serves as the outer surface of the coohng air chamber and as the support structure for 

1 
the assembly The inner duet cames the hot exhaust gases and 1t 1s posltloned 

1 
concentnc to the outer duet to form the inner surface of the coohng air chamber. The 
inner, duet of the mboard exhaust assembly 1s smaller (8 mch I D ) and extends, 

' approxunately one inch, rato the larger (10 mch I D ) mner duet of the outboard 
exhaust assembly to form an eductor secuon (a low pressure area created by the 
expans1on of the exhaust gases as they pass mto the outboard exhaust assembly) that 
dra\✓S air from the APU housmg and from outs1de of the auplane body through the 
cool,ng air chambers of the exhaust assembhes In add111on to prov1dmg a thermal 
bamer to slueld the aft cargo compartment and the airplane strUcture the coolmg air 

1 

mIXes w1th the exhaust gases to reduce the temperature of the gases d1scharged 
1 

overboard. All ducung, 21lller and outer, IS made from corros1on res1stant steel The 
ouJr ductmg 1s covered with a ceram1c fiber insulauon to prov1de a non-wettlng 

1 
thermal msulauon of the exhaust system 

C ThJ APU exhaust door provides an aerodynanucally clean cover over the exhaust duet, 
when closed, and prevents the entry of fore1gn material rato the APU engme and 
hoiismg when the APU IS not operating 

1 
D. The exhaust door actuator receives 28 VDC power from the APU aft DC bus through 

contacts of the APU master relay to open the exhaust door when the mastel' relay closes 
~STER switch, ON) and to close the exhaust door when the master relay opens 
(1'.IASTER switch, OFF). 

E Tjte exhaust door open switch prov1des a ground for the starter relay when the door 
reaches the fully open pos1uon. The exhaust door closed switch prov1des a ground for 

1 
the door open hght, on the first officer's door annunc1ator panel, when the door leaves 
the fully closed posiuon. The switches are mounted to support strUcture and are 
actuated when the door reaches, or leaves, the open, or closed pos1uon 
' 

SN REV Jul 31/99 
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2 APU INBOARD EXHAUST DUCT ASSEMBLY 

A The APU mboard exhaust assembly prov1des the first level of no1Se reducnon m the 
exhaust system by abruptly changmg the direction of the exhaust gas flow. Toe abrupt 
change m direcnon, approXIIllately 158 •, practically ebmmates the high frequency no1Se 
and, m add1t1on, the change m directton creates turbulent flow that reduces the low 
frequency noise The mner surface of the mner duet is protected by a ceramic coanng 
to absorb the scrubbmg action of the high temperature exhaust gases The mner duet 
of the assembly 1s clamped directly to the exhaust flange of the turbme engme and IS 

prov1ded addltlonai support through a foot located at approx1II1ately the Illld-pomt of 
the bend Sprmg chps mamtam the relauve posltlon of the mner duet w1thm the outer 
duet, but they do not prov1de any real support for the duet Smee the mner duet of the 
mboard exhaust assembly does not attaeh to the inner duet of the outboard exhaust 
assembly, prov1S1on for thermal expans1on between the duets 1s not required The outer 
duet seeuon of the assembly clamps direetly to the eoolmg air outlet flange of the APU 
upper housmg and to the outer duet of the outboard exhaust assembly Two bellow 
secuons m the outer duet of the mboard exhaust assembly absorb the thermal expans1on 
and eontract1on of bath outer duet seeuons 

49-80-03 
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3 APU EXHAUST DOOR 
1 

A The APU exhaust door provides the means of closmg the gas outlet opemng in the 
wmg}to-body fainng. The exhaust door is loca.ted at body station 960M + 12 75 Just 
aft of the wing flap fence. The door IS hmged along 1ts lower edge and actuates 
outwud to the open pos1tion. The door IS fabricated from corros1on res1Stant steel 
platel 

4 APU EXHAUST DOOR SWITCH #1 

A. The ~U exhaust door switch #1 prevents the APU from bemg staned untll the exhaust 
door 1s fully open and prov1des an ind1cauon on the APU control panel to that effect 

1 when the door retches the fully open pos1uon. When actuated, the switch prov1des a 
ground for the staner relay 

1 
5 APU EXHAUST DOOR SWITCH #2 

A The; APU exhaust door switch #2 prov1des an md1cauon on the APU control panel 
when the exhaust door IS m the fully closed pos1uon and m the control cabm when the 

1 -doo,r 1s not m the fully closed pos1uon Toe switch 1s a plunger operated switch that 
apphes a ground to the exhaust door open light on the first officer's door annunc1ator 

1 PllI\el when the door leaves the fully closed posmon and to the door closed light on the 
APµ control panel when the door reaches the fully closed posiuon. 

6 APU EXHAUST DOOR ACTUATION 
1 A The APU exhaust door actuator controls the operung and closmg of the exhaust door 

The actuator mcludes an electr1c motor, reducuon gear tram and mtemal limit switches 
1 The mtemal lurut switches mterrupt control power to the actuator motor when full 
1 

travel of the door 1s reached, open/closed 
1 B The actuator rece1ves 28 VDC APU batter power from the APU DC bus through 
1 contacts of the master relay When the master relay closes (MASTER switch ON) 
1 power IS appbed to the open wmdmgs of the actuator motor and when the master relay 

1s /open (MASTER switch OFF) power 1s apphed to the close wmdmgs of the actuator 
motor 

Ref MM STEWARD-DAVIS 
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A W1th the APU battery switch m the ON pos1t1on, placmg the APU master switch in the 
ON posiuon wtll apply control power to the cotl of the master relay When the master 
relay closes, power from the APU aft bus is applied to the opèn wmdmgs of the 
exhaust door actuator to open the exhaust door As the door leaves the closed posltlon, 
the exhaust door open light on the first officer's door annunc1ator panel will come on 
and the door closed light on the APU contra! panel wil! go off, and when the door 
reaches the ful!y open pos1non, a ground 1s apphed to the cotl of the starter relay and 
the door open hght on the APU control panel The starter relay can now be actuated 
to energu:e the starter motor when the APU start 1s des1red 

B When the urut 1s operatmg, the exhaust gases leavmg the urut pass through the eductor 
sect1on at the junctlon of the inner ducts of the mboard and outboard exhaust 
assemblies The exhaust gases leavmg the eductor section draw al! from the APU 
housmg and from outside the a1rplane body through the cooling a1r chambers of the 
exhaust assembhes In add1t1on to prov1dmg a thermal barner, between the hot exhaust 
gases and the aft cargo comparanent and the a1rplane body structure, the coolmg arr 
m1Xes w1th the exhaust gases to reduce the temperature of the gas d1scharged 
overboard 

C When the MASTER switch IS placed m the OFF pos1t1on, the master re!ay w11l open 
and apply power to the close wmdmgs of the exhaust door actuator When the door 
reaches the fully closed posmon, the exhaust door open light on the f1rst officer's door 
annunc1ator panel w!ll go off and the door closed hght on the APU control panel wil! 
come on 

49-80-03 
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APU LUBRICATION SYSTEM 

DESCRIPTION AND OPERATION 

EFFECTIVITY TCA LX-N20198 
LX-N20199 

GENERA!. 1 

A. Lubrication for the AJ.>U turbine engine is by a self-contained, positive 
pressur~, dry-sump system, which cools and lubricates all geare and 

1 bearings in the engine by providing a pressurized and gplash supply 
of oil. The components of the eystem are the oil pump, oil cooler, 
and 011. tank, 

1 
B, When the unit is etarted, the pressure pump draws oil from the oil 

tank and delivers it under pressure to the accessory drive section 
and to the bearing betveen the second stage compressor and the tur­
bine. The oil drains into the accessory drive housing sump and into 
the second stage compressor and turbine bearing cavity, The scavenge 
pump draws the oil from the sump and bearing cavity and pumps it 
throughlthe oil cooler back into the tank. 

1 

OIL PUMP 1 

A, 

B, 

c. 

D. 

The oilj pump consists of separate pressure and scavenge pumps, a pres­
sure regulating valve, an oil filter and a filter bypass valve. The 
oil pump is installed on the accessory drive gearbox. 

The pressure and ecavenge pumps are driven by a common shaft. The 
preeeure pump is a tvo gear, positive displacement pump which sup­
plies o'il under pressure to the bearings, gears and shafte of the 

1 turbine engine. The scavenge pump is a three gear positive dis-
placement p\llllp which scavenges oil from the accessory drive gearbox 

1 oil eump and from the bearing caviey betveen the second etage com-
pressor impëller and the turbine wheel. It returns the oil through 
the oii cooler into the oil tank, External outlet and inlet linea 

1 are connected to threaded ports in the body, but scavenging from the 
accessory drive gearbox is through an intemal opening between the 
oil puil,p and the gearbox, 

1 

' 1 
The maid.mum delivery pressure ia regulated by a spring-loaded relief 
valve contained trl.thin the pump body. The function of this valve ie 

1 
to op~ wen the pressure pump pressure exceeds 90 PSIG system pres-
sure, thus allowing oil to bypass back to the inlet side of the pres­, 
sure p

1
ump to maintain nearly constant system pressure. 

The oli filter is included trl.thin the oil pump assembly, and filters 
1 all the oil flowing from the pressure pump. The filter base is in-

tegrall with the pump body and a removable case screwed into the base 
1 

encloses s replaceable filter element, 
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E. The filter bypass valve is a spring-loaded relief valve contained 
within the pump body. The function of this valve 1s to yield to 
pressure slightly in excess of normal fileer resistance, se that 
if the filter should become blocked, oil is permitted to bypass the 
filter and maintain a flow through the system. 

3. DIL COOLER 

A. The oil cooler, installed on the upper aft side of the power unit, 
is a cylindrical unit constructed of mechanically bonded aluminum 
tubes housed in a shell. 011 delivered by the scavenge pump passes 
around the tubes in the cooler before returning to the tank, while 
air supplied by the cooling fan flows through the tubes and cools 
the oil. 

4. DIL TANK 

A. The oil tank contal.Ils the supply of oil for the system. It is mounted 
externally on the APU base below the aft end of the module lower hous­
ing. Dil is drawn from the tank by the pressure pump and returned, 
through the oil cooler, by the scavenge pump. An air-oil separator 
in the tank separates the oil from the air going through the tank to 
the vent. 

OPERATION 

A. When the unit is started, the oil pressure is supplied by the oil 
pressure pump gears through the oil pump filter. If the filter is 
clogged, the bypass valve opens to permit continuing ~11 flow. From 
the oil pump, the oil is routed to the accessory drive gearbox and 
to the hearing between the second stage compressor impeller ana· the 
turbine wheel to provide pressure and splash lubrication for the 
engine gears and hearings. An oil pressure regulator valve in the 
oil pump operates to maintain the output oil pressure at 95 ~ 5 PSIG 
at 100% governed speed. 

B. Lubricating oil in the unit drains into the accessory drive gearbox 
oil aump and into the second stage compressor and turbine bearing 
cavity. It is pumped from the sump and cavity by the oil scavenge 
pump gears. Scavenge oil flows through the oil cooler back to the 
oil tank. Any air trapped in the second stage compressor and turbine 
bearing cavity 1s released through the'oil tank vent line into the 
turbine exhaus t. 
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EFFECTIVITY RTCA LX-N19997 LX-N20000 

APU LUBRICATION SYSTEM 

DESÇRIPTION AND OPERATION 

1. GENERALI 
A Lubricat1on for the APU turbine engme IS by a self-contamed, posit1ve pressure, dry­

sump system, wluch cools and lubncates all gears and bearings m the engme by 
proVIdmg a pressunzed and splash supply of 011 Toe components of the system are 
the otl pump, otl cooler, and 01! tank 

B. When ~e umt IS starter, the pressure pump draws 011 from the otl tank and dehvers 1t 
under pressure to the accessory dnve sect1on and to the beanng between the second 
stage compressor and the turbme. The otl drams mto the accessory dnve housmg sump 

1 ' and mto the second stage compressor and turbme bearmg cavtty Toe scavenge pump 
1 

draws 
1
the 01! from the sump and beanng cav1ty and pumps 1t through the otl cooler 

back ~to the tank 

2 on,. PUMP 
A The otl pump cons1sts of separate pressure and scavenge pumps, a pressure regulatJng 

va\ve,I an 01! filter and a filter bypass valve The otl pump 1s mstalled on the accessory 
dnve ,gearbox. 

B The pressure and scavenge pumps are dnven by a common shaft Toe pressure pump 
1s a two gear, pos1ttve d1splacement pump wluch supphes otl under pressure to the 

1 
beanngs, gears and shafts of the turbme engme The scavenge pump lis a three gear 
posmve d1splacement pump wluch scavenges otl from the accessory dnve gearbox 01! 
sump: and from the beanng cav1ty between the second stage compressor l.ll1peller and 
the turbme wheel lt returns the otl through the oII cooler mto the otl tank. Extemal 

1 

outlet and miet lmes are connected to threaded ports m the body, but scavengmg from 
the abcessory dnve gearbox 1s through an mtemal operung between the 01! pump and 
the gearbox 

C The maxunum dehvery pressure IS regulated by a spnng-\oaded rehef va\ve conta1ned 
w1tlun the pump body Toe functton of tlus valve IS to open when the pressure pump 
pressure exceeds 90 PSIG system pressure, thus allowmg o!l to bypass back to the miet 
s1del of the pressure_ pump to mamtain nearly constant system pressure. 

D The1 otl filter 1s mc\uded w1tlun the o!l pump assembly, and filters all the otl f\owmg 
from the pressure pump Toe filter base 1s mtegral wtth the pump body and a 
rem'ovable case screwed mto the base encloses a replaceable filter element 

1 ' 
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E The filter bypass valve is a spring-loaded rel.lef valve contamed withln the pump body 
The funco.on of tlns valve IS to y1eld to pressure shghtly m excess of normal filter 
resista.nce, so that lf the filter should become blocked, otl is permitted to bypass the 
filter and roaiotuo " flow through the system. 

3 OIL COOLER 

A The 011 cooler, mstalled oo the upper aft' s1de of the power urut, 1s a cyhodncal Ulllt 
constructed of mecharucally bonded alumioum tubes housed 10 a shell Otl dehvered 
by the scavenge pump passes around the tubes 10 the cooler before returomg to the 
tank, white air supphed by the coohng fan flows through the tubes and cools the otl 

4 OILTANK 

A The otl tank contams the supply of oil for the system If 1s mounted extemally on the 
APU base below the aft eod of the module lower hous10g Otl 1s drawn from the tank _ 
by the pressure pump and returoed,-through the oil cooler, by the scavenge pump An 
arr-otl separator m the tank separates the oil from the arr gomg through the tank to the 
vent 

5 OPERATION 

A When the umt 1s started, the oil pressure IS supphed by the mJ pressure pump gears 
through the otl pump filter If the filter 1s clogged, the bypass valve opens to permit 
contmumg otl flow. From the otl pump, the 011 1s routed to the accessory dnve 
gearbox and to the bearmg between the second stage compressor unpeller and the 
rurbme wheel to prov1de pressure and splash lubncat100 for the engme gears and 
bearmgs. An 011 pressure regulator valve 10 the otl pump operates to ma10tam the 
output 011 pressure at 95+ 5 PSIG at 100% govemed speed 

B Lubncating otl m the urut drams 10to the accessory drive gearbox 01! sump and 10to the 
second stage compressor and turb10e bearmg cav1ty It IS pumped from the sump and 
cav1ty by the oil scavenge pump gears. Scavenge oil flows through the 01! cooler back 
to the o!l tank Any air trapped m the second stage compressor and turbme bear10g 
cav1ty 1s released through the oil tank vent !me 1010 the turbme exhaust. 
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