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POWER PLANT (JT3P) - DESCRIPTION AND OPERATION 

l. General 

A. Four JT3D twin spoel axial flow, turbofan engines provide thrust for 
the aircraft propulsion. (See figures l ani 2.) The engines are 
supported. iniividually in two strut-mounted nacelles beneath each wing 
ani are attached to the struts by mountings designed. to take thrust and 
side leads and allow for theI'IIBl expa.nsion. Removable hinged. side cowl 
panels permit access to any part of the engine exterior. Each engine is 
equipped. ~ith a thrust reverser bolted to the engine exhaust case flange. 
The forward fan duet is also fitted. with a thrust reverser. The major 
accessories fitted. to each engine in addition to basic components area 
pneumatic starter, a-c generator with constant speed. drive unit, 
hydraulic pump (engines No. 2 ani 3) ani a turbocompressor on engines 
No. 2, 3 and 4. 

2. Engine 

3 

A. The JT3D engine is an axial gas flow turbofan with a fifteen stage 
twin spoel compressor, an eight can combustion chamber ani a four-stage 
twin spoel turbine. Refer to Chapter 72, ''Engine." The engine is 
di vided. into five functional zones. ( See figure 3. ) At the forward 
eni is the first compressor spoel comprising a two-stage fan section 
ani the low pressure (Nl) compressor. This discharges into a second 
high pressure (N2) compressor. A diffuser section immediately aft of 
the N2 compressor red.uces the air flow toa suitable velocity for mixing 
with fuel in the combustion section. High temperature gases leaving 
the combustion chambers pass through two turbine spools which drive 
the Nl and N2 compressors respectively. Combustion gases leave the 
turbines, pass into the engine exhaust section then out to atmosphere 
through the aft reverser sleeve section. Ea.ch compressor and its 
turbine is supported. by a comination of ball and roller bearings. 
These bearings are supported. from the engine outer casing by struts 
which contain passages for bearing oil ani cooling air supply. 

B. A main accessory component drive gearbox is mounted beneath the engine 
ani secured to the diffuser case front flange. Other accessories are 
mounted on the cover of the front compressor bearing assembly ani are 
geared. to the Nl compressor shaft. 
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C The front two stages of the N1 compressor are comprised of langer vanes 
and blades tb.an the otber stages. These two stages ini tiate an airstream 
vhich divides into a primary and secondary nov. The secondary (outer) 
air stream is ducted to the outside of the engine and provides propulsive 
force in the same manner as a propeller. A thrust reversing arrangement, 
vhereby the direction of tbis air stream may be changed and diverted 
forvard, is incorporated in the fan ducting outlet. The primary flov 
feeds the remaining stages of the N1 compressor, After passing through 
the M1 compressor the air stream enters an intermediate case provided 
w1tb vanes which give a correct air nov to the N compressor. The 
intermediate case is constructed witb a double vili into vhich part of 
the N1 compressor output backs up. Tbis pressure is bled overboard 
tbrough an automatic valve during certain changes of engine speed 
Release of these pressure changes improves the characteristics of engine 
performance. Refer to Chapter 75, "Air." 

D. Seven-stages in the N2 compressor further increase pressure and velocity 
of the air which leaves the compressor w1 tb a high tangential swirl. 
Guide vanes at the entrance of the diffuser case straighten the air 
flow and convert the swirl into pressure energy. An increase in size 
of the diffuser passages reduces the airflow velocity so tbat proper 
mixing witb the :ruel spray and efficient burning can take place in the 
combustion chambers. 

E. The combustion section houses eight combustion chambers. The outer 
case of tbis section consists of tvo units of the same diameter 'The 
front flange of the shorter unit bol ts to the dif:ruser ce.se. Attached 
to the rear flange is the langer second unit. A t1 tanium firevall 
extending around the engine is bolted to the Jointing nange betveen 
these tvo units . Each of the eight combustion chambers have six fuel 
nozzles protruding through the forvard face. The chambers are provided 
with holes in their :f'orvard end and sides wllich allow the passage of 
air for combustion and cooling purposes . Spark igni tera are f1 tted to 
No 4 and 5 chambers ( clockwise vieved :!'rom rear) . Interconnecting 
flame tubes al.lev the transfer of burning gases for ignition in the 
ether chambers. The main gas flov leaves the combustion chambers 
through guide vanes and passes to the turbine spools. 

F. The first turbine spoel has a single high pressure stage and is connected 
by a hol.lev shaft to the N2 compressor. The second spoel is a three­
stage low pressure turbine and drives the N1 compressor/fan combination. 
Combustion gases leaving the turbines are discharged through the exhaust 
housing. 

Al.lg 15/&J 71-5-0 
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G. Bolted to the rear of the exbaust housing 1s a ~rust revei;ser wicll 
operates s:IJDul taneously w1 th the fan section thrust reverser. These two 
thrust reversers are controlled :f'rom engine thrust levers. 

3. Engine Mounts 

A. The engine is secured to the strut at three points. The forward 
mounting position has an arrangement of l.iJlks bolted to the forward 
flange of the diffuser case and terminating, in two cone bolts wb.icll 
are rigJ.~ secured into the strut fitting. The aft engJ.ne mount is 
comprised of two l.iJlks bolted to the tOl) of a double flange '"'JDD1ng 
around the exbaust section. These terminate in a single cone bolt 
secured into a strut mounted bracket arranged to compen.sate :tor changes 
in engine length due to thermal expansion. ( See figure 4.) 

4. Ene;ine Anti-icing 

A High pressure sixteenth-stage air :trom the diffuser case is used for 
engine, nose doms, nose cowl and turbo-compressor anti-icing. Refer to 
Chapter 75, "Air. " The engine inlet guide vane assembl;r con.siste of 
twent;r-eight hollow steel vanes welded between hollow inner and outer 
shrouds. Anti-icing air is introduced into the outer shroud ring tb.en 
flows through the struts to the inner shroud ring and discharges into 
the engine nose doms. It exbausts through a louvre around the aft 
end of the nose doms. A secondary suppl;r of sixteenth-stage air is 
circulated through the fan section of the front compressor case. This 
air 1s bled through to the outer shroud ring and mixes w1 th inlet guide 
vane anti-icing air. 

B. The inlet vane "anti-icing air suppl;r is taken :trom a pad located 
approximatel;r at the 9 o'clock position on the left side of the engJ.ne 
diffuser case. The air is conve;yed forward by a duet that divides into 
a pair of valves Just aft of the fan outlet duet. Tubing :trom these 
valves 1s routed forward across the top aide of the fan compressor case. 
Each line is tb.en branched left and right around the peripher;r of the 
inlet shroud to feed the hot air into the bottom segment of the shroud. 
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C. A pad to suppl,y air to the fan section of the front compressor case is 
located. approx:lmatel,y at the 2 o'clock position right side of engine. 
The air is ducted through a valve and forward to its inlet pad located 
between the 12 and 1 o'clock position on the front compressor case. 

D. The nose cow-1 and turbocompressor anti-icing air bleed pad is located. 
slightl,y above the front compressor anti-icing air suppl,y pad, A tube 
routed through a valve and along the top of the engine carries the 
anti-icing air to the turbocompressor, turbocompressor inlet scoop and 
nose cowl 

5. F.ngj ne Driven Accessories 

' 
A. The front accessory drive gearbox is located. on the axis of the engine 

immediatel,y in front of the Nl compressor. The casing for this gearbox 
is bolted to the No, 1 bearing housing which is supported from the outer 
shroud case by the twenty-eight inlet guide va.nes. A spur gear on the 
Nl compressor sha.t't drives the Nl tachometer generator and the No. 1 
bearing oil scavenge pump. (See figure 5,) These accessories are 
covered by the engine nose dome which is secured with captive nuts to 
studs on the accessory case. 

B The main accessory drive gearbox is mounted. beneath the engine and 
secured to the diffuser case front flange. Power is supplied to the 
gearbox assembl,y through a,bevel gear on the N2 compressor shaft and 
an accessory drive extension sha.t't. On the front face, as viewed from 
forward, the fuel pump is located in the right hand position. A 
generator drive occupies the location under the center line of the engine 
The fuel control drive is on the left of the gearbox. Viewed from the 
rear, the N2 tachometer is in the extreme right position, the pneumatic 
starter on the left side and a hydraulic pump (engines No, 2 and 3 onl,y) 
in the right-center location. On engines fitted with water injection, a 
water injection pump is mounted. on the top drive pad at the left side of 
the gearbox 

C. The generator is connected into the accessory drive gearbox through a 
constant speed drive unit, This drive unit has a variable speed input 
from the engine and self-governs its output at a constant 6000 rpm. An 
electricall,y operated clutch is incorporated. on the constant speed drive 
input. If a fault develops in the generator or drive unit this clutch 
ma.y be disengaged by operating a switch at the flight engineer's station 
Once disengaged. the clutch ma.y be re-engaged onl,y when the plane is on 
the ground and the engine shut down, 
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6. Engine ElectricaJ. and Plumbing Disconnects 

A. All electricaJ. services to the engine have quick-disconnects mounted on 
the strut firewal1s. The disconnect vhich carries the generator output 
is separated from the other viring and is located near the forward end 
of the strut horizontaJ. firew.ll. The oil quantity indicating system 
disconnect is on the verticaJ. fireval.J. and is separated from the generaJ. 
viring to m:1.nimize interference fram extraneous msgnetic fields. ~ee 
disconnect plugs for the remaining electricaJ. systems are located near 
the top of the verticaJ. firewall at the front end of the strut. (See 
figure 6.) 

B. Engine plumbing disconnects are mounted aJ.ong a pa.nel located at the 
10 o'clock position on the left sid.e of the engine, forward of the 
diffuser case, and also on a bracket mounted on the diffuser case flange 
at the l o'clock position on the right sid.e of the engine. These services 
include b;ydraulic supply, pressure snd return, ma.in engine fuel feed snd, 
1:1' installed, a high pressure air supply line for the starter. 

C. Large diameter ducting for ving anti-icing air snd high pressure air 
from the turbocampressor pass into the strut area througb the horizontaJ. 
fireva.ll. These ducts are not fitted vith quick disconnects but have 
removable sections located between the engine and strut firew.ll. 

7, Engine Vent snd Drain Lines 

A. The accessories vent lines are open to atmosphere througb ports on the 
lover sid.e of the engine side covl panels. Drains from the combustion 
chambers and fuel pressurizing snd dump vaJ.ve discharge into a collector 
tank beneath the engine. This tsnk 1s automaticaJ.ly exhausted overboard 
during fligb.t. (See figures l and 2.) 

8. Eng;ne FireseaJ. 

2 

A. The engine fireseaJ. foms a harrier between the rear (hot section) and 
forward (cold section) of the engine exterior surface. (See figure 7.) 
The periphery of the fireseaJ. section is contoured to the inside of the 
side covl panels. A hat section extends around the fireseaJ. and 
interlocks vith a ~11111Jsr 'lection riveted inside each of the side covl 
panels. With the sid.e covl panels cloaed, any fire hazard is prevented 
from spreeding betveen the forward and aft sections of the engine. 
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0. Engine Oil System 

A. The engine oil system is regulated to operate at a pressure of 40 to 55 
psig at normal engine speeds. The overall system perfonns three 
functions; the supply of lubricating oil, scavenging of the oil after 
circulation, and the breathing or -renting of excessive vapor pressure, 
Refer to Chapter 72, Engine. 

B The engine oil tank is located between the l o'clock and 3 o'clock 
position on the right side of the engine slightly forward of the 
diffuser case. ( See figure 2. ) The oil pump is in the main accessory 
dri,e gearbox, a scavenge pump is located at bath No l ana No. 6 
hearings and a dual scavenge pump; clears No. 4, 4-1/2 and 5 hearings. 
Bearings No. 2, 2-1/2 and 3 drain into an oil gaJ.lery which is cleared 
by the main sca·renge pump. This pump returns the oil to the main tank. 
A thennostatically controlled fuel/oil heat exchanger in the main 
sca,ê-~e f'1D1P outlet line cools the oil before it re-enters the tank. 
A f <ll flow filter unit is on the downstream side of the oil pressure 
pump The filter is fitted with a bypass which permits continuea oil 
c1rculat1on in the e'rent of filter blockage. 

C All breathing passages from the oil tank and main hearings lead into 
the main accessory gearbox, Inside the gearbox is a centrifugal 
separator which removes 011 droplets from the air/vapor mixture. The 
separator allows the all to drain back to the gearbox sump and 
1ischarges the air te atmosphere. 

J, The engine all tank is fitted with a volume measuring system which 
shows the amount of usable engine oil on an indicator at the flight 
engineers' station. Each engine oil system comprises a capacitance type 
probe in the oil tank and an indicator calibrated in gallons on the 
fl1ght engineer's lower panel. A PUSH 'ID TEST GAGES switch is close 
to the four all quant1ty indicators and may be used to check the1r 
operation. Refer to Chapter 79, Oil. 

E. An oil temperature sensing bulb is located at the inlet side of the 
011 filter. Thls bulb controls an indicator gage mounted on the fl1ght 
engineer's lower panel. The four gages, one for each eng1ne, are 
adjacent to the engine 011 quantity indicators. 

F. An oil pressure indicating system shows effective oil ~ressure in psig 
on an indicator at the flight engineers station. Eng1ne 011 pressure 

71-5-0 
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1s sensed at the main oil pump outlet. This pressure actuates a 
transmitter which sends an electr1cal s1gnal to the 1nd1cator. The 
transmitter also senses engine vent pressure which works .n opposition 
to main pump output, thus the indicator shows aifferential or ef~ective 
pressure available through the eng1ne 011 system. 
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G. A wa:rning light on the engine instrument pa.nel illuminates when ei .he:c 
oil system pressure falls below a safe level or when the maiz, oil 
strainer becomes clogged. A differential pressure type switcn senses 
pressure at the engine oil pump outlet and either accessory drive 
gearbox vent pressure or ambient pressure Another d.ifferential pn ss -
type switch senses pressures at the main oil strainer inlet and o~tl~: 
When the differential pressures at either switch reach a preset leve:, 
the s,riëch will close, illuminating the warning light. 

10. Engine Fuel Suoply and Fuel Control 

A. The boost pumps mounted in the wing tanks transfer engine fuel througr_ 
a shutoff valve :rn tne w1.ng dry oay area, then thrcugl: plumbing whlc., 
leads from the wing area down each strut, to the engine fuel pump (left 
side of engine ) A fuel flow meter is located iz, each fuel line where 
1.t passes down the strut. Refer to Chapter 73, "Engine Fuel and CoPtr:: 
and Chapter 28, "Fuel " 

B. The two-stage engine driven fuel pump delivers fuel under pressure to 
the fuel control unit. (See figure 1.) A fuel filter and a f~el 
de icing heater ( sJ.Xteenth stage air) are located. betweer thP first a.,c,;i 

second stages of the pump. Refer to Chapter 28, "F\1el." The fuel 
control unit automatically detennines engine requirements and meters 
fuel accord.ing to the power setting selected by the thrust control 
levers. 

C. Metered fuel leaving the fuel control passes through a fuel/oil heat 
exchanger which removes excess heat from the engine lubricating oi~. 
After discharge from the heat exchanger, the metered fuel builds up ir 

a pressurizing and dump valve toa suitable pressure for use in the 
burner cans. At engine shut down, fuel remaining in the b1L'"l1er manic':2 c: 
lines drains back through the pressurizing and dump valve into a draic 
tank located behind the fireseal on the underside of the engine, Tm.s 
tank has drain hnes extending overboard and during fll.ght the tank 
discharges the waste fuel to atmosphere 

ll. Ignition system 

2 

A. The ignition system consists of two spark 1.gnitors, electrical harnesses, 
and twc exciter units. The ignitors are located in burner cans No 4 
and 5, and the two exciter units are at the 2 o'clock position on the 
right side of the engine under the fan air outlet fairing. Controls are 
on the pilot's overhead panel and control stand. 

B. Refer to 71-5-0, "Power Plant - Adjustment/Test" for ignition system 
switching sequence. Fora detailed description of the ignition systerr. 
refer to Chapter 74, "Ignition." 

May 15/65 71"5-c 
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12. Startine; System 

A. The starting system provides a mea.ns of rotating the N2 compressor and 
turbine. The compressor is rotated fast enough to establish a flow of 
air through the engine and allow safe ignition of the fuel/air mixture 
in the combustion section. 

B. A pneumatically operated starter is fitted to each engine. The starter 
may be operated by low pressure air (approximately 22 to 46 psi) supplied 
by a turbocompressor on a.n operating engine or a low pressure ground cart 
source. On engines equipped with a high/low pressure starter, the 
starter can also be operated by high pressure, air (when supplied) from 
the airplane starter air bottle(s) or a high pressure ground source. 
Refer to Chapter 8o, "Starting." 

13. Engine Controls 

A, Engine power output is selected by mea.na of four thrust levers located 
on the engine control stand. Each thrust lever is fitted with a.n 
additional lever vhich controls the operation of the thrust reverser, 
Refer to Chapter 76, "Engine Controls." 

B, Four start levers are provided on the control stand. Movement of the 
start levers is approximately 32•, extending from "Cll'IDFF" to "START" 
positions, with a.n additional small ad.va.nee to "IDLE" detent. As the 
start levers are adva.nced the ignition system is energized. The system 
is cut off once a start lever is moved into the "IDLE" detent . The 
start levers reca.in in "IIlLE" position during all engine running. 

C. The engine thrust levers actuate the fuel control unit through the 
range from idle to maxinn.un thrust , When reverse thrust is required the 
thrust levers are placed in the idle position and the reversing lever, 
vhich is pivoted near the top of the thrust lever, is pulled to the 
rear and upvards. With reversers operating, the thrust levers can not 
be adva.nced beyond a position equivalent to approximately 80% normal 
engine thrust. Indicator lights, on the engine instrument pa.nel, 
illuminate vhenever the forward or aft thrust reverser sleeves depart 
from the forward thrust position. 

14. Thrust Reverser 

A. The thrust reverser provides a mea.ns of retarding the forward speed of 
the airpla.ne after touc..'idovn by directing the engine fan discharge air 
and exhaust gases forward, Reverse thrust is acco:nplJ.shed through a 
combination of tvo simulta.neously operated ,independent systems. 

71-5-0 
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(1) An e.:l't thrust reverser is attached to the aft flange of the engine 
turbine e:xhaust section, Actuators on the reverser move the 
reverser sleeve e.:l't exposing a ring of cascade vanes around the 
periphery of the thrust reverser, As the sleeve moves aft a pair 
of clemshell doors are closed blocking the e:xhaust gases and 
lilverting them forward through the cascade vanes, 

(2) A forward thrust reverser, attached around the engine fan section, 
provides reverse thrust by utllizing actuators to move the forward 
revereer cowl ring aft to close off the fan air e:xhaust duet A 
number of blocker doors, cascade vanes, and baffle plates are 
posi tioned by the aft motion of the cowl ring to lilscharge the air 
in a forward direction. Refer to Chapter 78 "Exhaust, " 

15 Enpjp" Inlilcating Systems 

A- The engine is fitted with indicating systems which show engine 
performance, The inlilcators are located at the flight engineer's and 
pilot's panels, Warning inlilcators are incorporated on some of the 
engine systems to give advance notice of possible engine malfunction, 

B, The engine oil system has inlilcators, located on the flight engineer' s 
lower panel, for pressure, temperature and quantity. A test switch for 
the oll quantity inlilcating system is located adjacent to this group of 
inlilcator gages, Engine low oll pressure warning 1.ights are on the 
pilot' s engine instrument panel- Refer to Chapter 79, "011. " 

C. Inlilcations of engine performance are provided in the control cabin by 
turbine exhaust gas temperature inlilcators, engine e:xhaust/inl.et 
pressure ratio inlilcators and tachometers for both the low pressure (N1) 
compressor and the high pressure (N2) compressor, A fuel flow inlilcator 
is al.so provided for each engine, Refer to Chapter 77, "Engine 
Inlilcating" and 28-9-0, "Fu.el Fl.ow Inlilcating System," 

16 Air Bleed System 

3 

A, In addition to air required for eng1ne anti-icing, on engines equipped 
with turbocompressors sixteenth stage air is taken from a pad at the 
3 o'clock position on the diffuser case to operate the turbocompressor, 
On the inboard engines this air supply line has a small lilameter pipe 
branched off to provide air pressurization of the bydraulic tank, (See 
figure 1,) A hot air supply for the fuel heating and de-icing unit is 
al.so taken from the le:f't side of the diffuser case, 
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B. A large diameter duet ta.ltes air from the intermediate case at a point 
just af't; of the left-hand forvard engine mount. This duet transfers 
the bleed air into the wing anti-icing system. (See figure 6.) A check 
valve is placed in the strut area of each wing anti-icing duet to 
prevent reverse air flow should the engine be shut down. Refer to 
Chapter 75, "Air . " 

17. Fire Protection 

A. A fire outbrea.lt in the strut or engine nacelle areas is sensed by a 
continuous wire loop detection system. The detecting loop consists of a 
wire core enclosed in a metal sheath, these two conductors are separated 
by a semi-conducting material. If the temperature of this separating 
material is raised it allows a greater current flow between the wire end 
the sheath. This current triggers a circuit which controle a warning 
light end bell in the control cabin. Refer to Chapter 26, "Overheat end 
Fire Detection System." 

B. A fire outbreak is extinguished by flooding the strut end engine 
enclosures wi th inert gas . Each wing has two gas bottles stowed in the 
inboard strut. A distribution manifold end two selecter control valves 
perm1 t discharge of the gas to ei ther engine. Battle discharge is 
controlled from switches on the pilot's lightshield panel, 

18. Engine Cowls 

A. The engine has removable cowlings to cover its exterior. (See figure 

B, 

71-5-0 
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8.) These provide a smooth surface for the air stream passing over the 
engine and protect engine exterior components from damage. The nose 
cowl provides a passage for proper entry of the inlet air stream to the 
front compressor. The af't; thrust reverser outer sleeve normally fairs 
up to the aide cowl panels end covers the thrust reverser cascade vanes, 
When the engine is operating in reverse thrust this outer aleeve is 
moved aft, thus exposing the cascade va.nes end allowing the exhaust 
gases to eacape in a forward direction, The fen thrust reverser sleeve 
normally fairs with the fan cowl panels and is moved af't; to expose the 
fen thrust reverser cascade vanes end panels during thrust reverser 
opera tien 

Access to a majority of the engine exterior mounted accessories een be 
gained by opening the engine side cowl panels. Each panel is hinged 
by its top edge to the nacelle end fastened' to its opposite cowl along 
the underside of the engine wi th a series of hook latch faateners. The 
hinges are designed so that panels may be removed by raising them to a 
f'ully open posi tion end 11:rt;ing them clear of the nacelle end strut. A 
cowl support rod is atowed along the inner surface of each side cowl 
panel enabling it to be propped in the open position. Safety pina are 
provided to loek the rode in either the stowed or open position, Both 
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engine side cowl panels have port openings to correspond with the various 
engine and strut drains. All drain tubes are fitted with spring-loaded 
sealing plates which provide a close fit with the side cowl panels when 
these are closed. An access pa.nel is provided near the top forward end 
of the right side cowl pa.nel to give access to the engine oil tank filler 
cap. A hat section rib is riveted to the inside of the cowl panels. 
This ma.tes with a similar section around the engine fireseal and prevents 
fire from spreading between the combustion compressor sections of the 
engine. An access :i;anel is provided in the lower front end of the 
right-hand cowl pa.nel which allows fitting a remotely operated trim 

mechanism on the fuel con trol unit. A pressure relief door in the left 
side cowl pa.nel opens automa.tically to relieve excessive pressure. 

C. The engine fan section and the thrust reversing mechanism for the" fan 
exhaust are covered by a left and right aide fan section cowling. These 
are hinged to the forward reverser slot seal and fitted with ma.ting hook 
la.tch fasteners on their underside edge. The panels ma.y be removed in 
the same manner as the engine ma.in side cowl panels. The fan section 
cowls can be supported by rods stowed on the aft face of the nose cowl. 

D The nose cowl is bolted to the engine inlet guide vene and shroud 
assembly. It is shaped to provide a smooth air flow over the engine 
exterior and a passage for inlet air to the engine compressors. On 
engines fitted with a turbocompressor, a fairing on the top of the nose 
cowl provides an air passage to the engine driven turbocompressor The 
nose cowl has an anti-icing air inlet at the 12 o'clock position on its 
rear face immediately under the turbocompressor air inlet fairing. 
Eight spring-loaded doors are arranged around the aft outer face of the 
nose cowl. When the airplane has no forward motion these doors are 
opened inwards by engine suction and allow addi tional air to pass 
through the aide of the nose cowl to the engine inlet. Once the 
airplane is in motion ram air entering the front of the nose cowl is 
able to supply all engine needs, thus engine suction on the eight doors 
diminiahes and the doors close. (See figure 9.) 

E. The noae dome ia bolted to the front accessory drive gearbox and covers 
the Nl tachometer. Anti-icing air from the inlet guide va.nes enters the 
noae dome through passages in the front of the accessory drive gear case 
and discharges via a leuver around the aft end of the nose dome Either 
of two nose dome configurations ma.y be installed. The long (31 inch) 
bullet shaped nose dome must be installed with nose cowls ha.ving small 
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(4 x 14 inch) secondary air inlet doors. The short (10 inch) 
hemispherically shaped nose dome must be installed with nose cowls ha.ving 
large (13 x 16 inch) secondary air inlet doors. 
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F. The nacelle forwa.rd fairing is located above the fan section of the 
engine, forwa.rd of the strut vertical firewall On engines equipped with 
a turbocompressor, the nacelle forwa.rd fairing covers the turbocompressor 
and fairs with the turbocompressor inlet fairing as well as the engine 
strut. (See figure 8 ) Tiro tYl)es of fairing latch arrangements are used• 
some fairings are equipped with six latches which fasten to fittings on 
the nose cowl and on the forward reverser slot seal, an 1mproved fairing 
conf'iguration uses four latches which secure the fairings to fittings on 
the nose cowl and on the forwa.rd end of the engine strut Engines 
equipped with turbocompressors and four latch fairings have a shear pin, 
installed on the left beam of the forwa.rd reverser slot seal, which mates 
with a receptacle on the fairing, to provide additional security. 
Fairings with either latch configuration mey be interchanged by replacing 
the attach fittings on the nose cowl, the forwa.rd reverser slot seal and 
the forward bul.khee.d of the nacelle strut as required. Refer to Service 
Bulletin No. 1922 for specific convertibility details. 

19. Power Plant Interchangeability 

A. Each power plant is bUJ.lt up for its specific airplane position and is 
not suitable for installation at another engine station. The basic 
engine is the same for all power plants'and the external equipment and 
accessories are va.ried as described in the preceding pa.ra.graphs. 
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POWER PLANT - THREE ENGINE FERRY FUG!fi' PREPARATION 

l. General 

2 

A A three engine ferry flight may be perfonned ,men an engine change at a 
remote location is undesira.ble or inconvenient. When performing thia 
type of flight, care should be taken to prevent possible d.Bmage to the 
inopera.tive engine due to "1ndm1lling of the Nl and N2 compressor rotors. 

NarE. If the engine received only minor druna.ge prior to shutdown, 
ferrying the airplane "1thout controlling 1<indlllill1ng could 
increa..se interna.l. damage and result in more expen.sive revork or 
overhaul. 

B To prevent an inopera.tive engine fran "1ndmilling, 1t is necessary to 
block the engine inlet and ei ther the primary exhaust or the fan air 
exhaust Plugging the engine inlet is not sufficient to prevent reverse 
engine rotation since the airflow past the fan air exhaust area creates 
a negative pressure which causes air to flow forward through the primary 
exhaust and out the fan air exhaust This air circulation results in 
reverse rotation of the N2 compressor rotor 

C. Blocking the inlet of an inopera.tive engine may cause the fan sleeve to 
move to the reverse th..-ust position due to normal in flight vibra.tion 
and t~e absence of air loa.:is that hold the sleeve in the for,-,.rp~d thrust 
position during norma.l engine operation. To prevent this occurrence the 
fan sleeve should be locked in the cruise position by inserting an 
aluminum alloy bar between the stop lug on the track and the ce.rriei,e 
stop bolt inside the two main carriei,es. 

D. To prevent inadverta.nt starting of an inopera.tive engine after instal.lir.g 
the engine air inlet cover and fan exhaust cover, the IGNITION and ENGINE 
IGNITOR circuit brea..cers must be opened. 

E. The recommended and easiest method for preparing an inopera.tive engine 
fora three engine ferry flight is by using Boeing developed tool F70l63-
l and F70163-4 These tools enable an engine to be prepared for ferry 
without removing or disconnecting any of the power plant cornponents 
except for the removal ard re1nstallation of the fan reverser stop bolts 
during installation of the lock-out bars. 

F. An alternate method may be used 11hereby the engine inlet is blocked with 
a metal or plywood inlet cover ( Fig. 201), the aft thrust reverser 
clamshell doors are secured in t'l.e reverse thrust position, end the 1an 
reverser sleeve is locked in the cruise poaition 
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2. Eouipment and Mater:l.a.J.s 

A. Items ( 1) a.n:i ( 2) are used for the prei'erred ferry con.figuration; items 
(5), (6) and (7) are used :t:or the alternate :t:erry con:t:igure.t1on; items (3) 
and ( 4) are used :t:or both con:t:igurations. 

( l) Engine Inlet Cover - F70163-l 

( 2) Fan E:l<haust Cover - F70163-4 

(3) Forwrd Reverser lock-out Be.r, 2 reqtdred (Alum:f.num All.oy 2024-T3, 
0.250 x o.6o x 7.10 inches) 

~ This item is included with the F70163-4 :t:an exhaust cover 

( 4) Circuit Breaker Col.lar - G57NB-5, Nylon Melding Corp., Garwood, N J. 

(5) Ply;,ood or Metal Inlet Cover, :t:abricate per Fig. 201 

( 6) Clemshell Door Restrainer ( Aluminum Al.lay O o8 x L 5 x 14. 74 
inches), Contoured to Fit I.ower Portion o:t: Clamshell Doors 

( 7) Follow-up RodS Loek ( Aluminum Alloy O. 08 x l. 75 x 7. 75 inches) 

3 PreDare Inoperat1ve Power Plant :t:or Three Engine Ferry - Pre:t:erred Method 

A Install engine air inlet cover, F70163-l, as ! ollows 

(1) Insert F70163-5 cover segment assembly into eng1ne nose cowl 8l1d 
engage each T-hook with a:t:t end o:t: eng1ne 1nlet guide va.nes (Fig. 
201). 

(2) Insert F70163-6 and F70163-7 cover segment assemblies, in that order, 
into engine nose CO\l'l Engs.ge T-hooks with engine inlet gu1de vanes. 

( 3) Tighten all T->took wing nuts :t:inger tight and lockwire to aà.jacent 
angle. 

B. Install F70l63-4 :t:an exhaust cover as :t:ollows. 

71-5-0 
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( l) Remove engine side co,,l panels and fan cowl panels ( 71-5-21). 

(2) Posit1on F70163-31 cover segment at top o:t: :t:an exhaust duet forward 
o:t: fan air exhaust diaphragm. Position ?70163-30, -219, -29 and -30 
cover segments, 1n that order, 1n :t:an air eichaust duet ( Fig. 203). 

NOI'E. Two -30 segments are included 1n the -4 :t:an exhaust cover. 
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F70163 7 

, 

(

THOOK 
lTYP1CAL) 

F70163 5 
COVER SEGMENT 
ASSEMBLY ------'o-

COVER SEGMENT 
ASSEMBLY 

Lngi"le Inlet Cover TnstalL.1.tion 
F1gure .201 

FWO~ 

THOOK 
(TYPICALI 

.,,,,...F70163-JO 

--...._ F70163-2B 

Fan Exhaust Cover Installat1on 
F1gure 202 

27, 1978 TR 71-78 

ENGINE INLET 
GUIDE VANES 

~ 

F70163-6 
COVER SEGMENT 
ASSEMBL Y 
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( 3) Engage each T-hook wi th forward end of fan e,cha.ust gu1de venes. 
Tighten T-hook wing nuts f:lnger-tight and lockwire 

(4) With thrust reverser in cruise position, remove forward thrust 
reverser carriage atop balts at the two aide carriages; insert a 
FïJl63-42 lock-out bar beween the track stop lug and the carri~e 
stop bolt hole at each side carri~e and reinstall carri~e stop 
bolts (Fig. 203). 

( 5) Install left and right aide cm,l panels and fan cm,l panels 

C. Open Ign1 tion circuit breaker and ENGINE IGNITORS IGNl and IGN2 circuit 
breakers on circuit breaker panel P-6 for inoperative engine. In<Jtall 
circuit breaker collars on opened breakers. 

4 Prepare Inoperative Pm,er Plant for Three Engine Ferry Flight - Alternate 
Method 

A. Open left and right fan cowl panels (Ref 71-5-21). 

B. With thrust reverser in cruise position, remove forward thru..st reveraer 
carri~e stop balts at the two aide carri~es, insert locally fabricated 
lock-out bars between the track stop lug and the carr~e stop bolt hole, 
and reinstall carri~e stop bol ts ( Fig 203). 

CAUTION ATrACH RED STREAMER TC LCCK-QU'l' BAR OR TC REVERSER CARHIAGE 
TO ENSURE REMOVAL OF LCCK-OUT BAR::, AT AIRPLANE D&~TINATIO~. 

C. Close left and right fan cowl panels. 

D. Install either the following compressor inlet covers (Fig. 204). 

( l) One Piece Cover Installation 

71-5-0 
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(a) Remove engine nose cowl (Ref 71-5-ll) 
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FORWARD R[V[RS(R 
SID( CARRIAC( 
12 PLAC[SI 

--1 
VIEW 1 

1 

l 

Fo~;ard To!"l.lst Reverser Sleeve R~sër1t~t 
Figure 203 

FORWARD 11!V[RICR 
LOCK-OUT 3,,R 
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(b) Attach cover between nose cowl and nose cowl mounting flange 
using fasteners that normally mount nose cowl to engine. 

lliIT!: The mounting ring of a one piece cover should have a 
maximum thickness of 0.064. If a thicker plate is 
used, the nose cowl may move foNard so far that it 
is 1mposs1ble to close the foNard latch of the 
nacelle foNard fairing, 

(2) Three Piece Cover Installation 

(a) Remove nose dome and N1 tachometer generator. 

(b) Attach the cover pieces to the en~ine front accessoey drive 
housing using the studs to which the nose dome normally 
attachee. 

(c) Install alwninum strips between adJacent sections to provide 
an air-tigh- seal and splice the sections togsther. 

E. Secure thrust reverser clamshell doors in reverse thrust pos1t1on 
as fellows: 

( 1 ) 

(2) 

(3) 

Remove side cowl panels (Hef 71-5-21). 

Move aft thrust reverser sleeve to reverse thrust pos1t1on. 

Disconnect hinge drive drag links (4 places) from hinge drive 
idler links and aft thrust reverser sleeve. Store links in 
airplane for later installation. 

(4) Secure clamshell doors in the reverse thrust pos1t1on by bolting 
clamshell door restrainer between the two hinge drive idler 
links at bottom of reverser (Fig. 205), 

~: Clamshell door restainer hole centers are 13.125 inches 
apart. 

(5) Remove bolts securing clamshell door upper hinge arms to aft 
follow-up rode, align follow-up rods loek and reinstall balts. 

~: Follow-up rod loek centers are 6,125 inches apart. 

( 6) Move aft revers er sleeve to foNard thrust posi tien and ensure 
that locks have engaged by exerting aft force on sleeve. 

(7) Install side cowl panels (Ref 71-5-21). 

F. Open IGNITION circuit breaker and ZNGINE IGNITORS IGN1 and IGN2 
circuit breakers on circuit breaker panel P-6 for inoperative 
engu,~. Install circuit breaker collars on opened breakers. 

71-5--0 
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ALUMIHU" STRIP 
SPLICE PLATE 
(3 PLACES) 

BEARIHG 
BLOCK 

HOT ES 

.A.TTAO1 BEARIHG BL0Ctl' 
TO C0"ER TO C0MP Et-IS.."- TE 
FOP SWEEP BACK OF INL ET 
CUI0E VAHE LEADlt--f EDC.ES 
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SHEET0ROSIM PL.\W00D 
(fF PLYWC0D IS US.ED Qt,,i THE 
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SHEET 

OIMEHSIOHS (INCHES) FOR LAYOUT OF IHLET COVER 

.. B C D E 

HOSE HOSE COWL PLI..HE COWL PL;.HE COWL BOL l 
COWL DOME TO GUIOE TO GUIOE FLAHGE LEVEL 

ID 0D VAHES VAHES TO HOSE OOME 
(OUTER) (IMMER) LEVEL 

51 18 0 JS 0 751 1 DO 

TABLE 1 

T 
À B 

i..\----D 

l+-+---E 

2 Compressor In.let Cover I~stalla~!or. 
Mar 15/65 Figure 204 
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t«>IE HING[ DRIVE DRAG 
llNKS MMOVED AND STIMED 

IQ.ES IN CLAMSHIU DOOR 
RESTRAINER TO AllGN WITH 
POINTS 'A" AND "B" ARE 13 IZI 
INCHES APART 
HOl.[S IN FOLLOW-UP ROOS LOCK TO 
ALIGN Wllll POINTS "C" AND "IJ" ARE 
6 IZI INCHES APART I SEE VIEW 1 1 
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ROOS LOCK 
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HING[ AAM 

POINT C 

HING[ DRIVE IDUR 
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1/ 
11 

INSERT FACING TO SUBCHAPTER 71-05-0. PAGE 401 
Il 
11 ,, ' 

REASON FOR CHANGE; Engine Removal / Installation - Alternate Procedure. 
:1 

INSTRUCTION: 
1 

]• 

lr 
Insert updated page. 

Il 
!I 
1; 

il 

Il 
1 

Il ,, 
lt 

1 

1 

1 
11 

1 

NOTE: 
1 

1 

The insertion of11I this TR has to be listed in the Record of Temporary 
Revisions at thel/beginning of Volume 1. 
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POWER PLANT fJT3D\ - REMOVAL/INSTALLATION 
1 

ALTERNATE PROCEDURE 

1. General 

A. 

B. ,, 

C. 

Il 
1 

Any one engine may be removed without employing an aft fuselage 
Jack. When more 

1

than one engine is to be removed it is recommended 
' that an aft fuselage Jack is to be installed in order to prevent the 

possible tippingl of the airplane. See Chapter 7 for airplane Jacking 
procedure. ,1 

CAUTION MAIN GEAR OLEOS MUST BE DEFLATED WHEN USING AFT FUSE­
LAGE JACK TO PRECLUDE AIRPLANE WEIGHT FROM SETTLING ON 
NOSE GEAR AND AFT FUSELAGE JACK 

,1 
' 

The engine aft trailer may be used for lowering and lifting the en­,, 
gine. An engine l,may not be lowered or lifted unless extreme care is 
used to ensure that engine components do not strike strut, that all 
tubes and wire bundles are clear during movement and electrical har­
nesses are positioned so as not get trapped. 

' 
1: ,, 

During engine removal all apertures must be blanked off with ap-
proved plugs and shields. Similarly all tube ends and electrical 
connectors mustlibe covered and plugged as soon as possible after 
disconnection. Conversely, during installation, covers and plugs 
should be left ~n place until the connections are made. 

,1 
'1 

7. Eguipment and Materi1als 

A. Engine Lift Trailer Model 4100B 

B. Engine Mount Bolts Thread Protector F70010-4, -5, -6 or equivalent. 

C. 

' D. 

1 
Engine Handlingl' Kit - F70142 or equivalent. 

:1 

Anti-Seize Compound - EASE-OFF 990 or equivalent (if required). 
1' 
1 

1 ' 
E. Engine Mount Nu1t (Rear) Reversible Ratchet Wrench - F71418 or equiv-

alent. 

4. Remove Power Plant 

" CAUTION THE "FUEL f;'LOWMETER" CIRCUIT BREAKERS MUST BE PULLED (OPEN) 
WHENEVER THE ENGINE FUEL SUPPLY LINE IS DRAINED OR THE AIR­
PLANE IS OUT OF SERVICE FOR MAINTENANCE THIS WILL PREVENT 
DRY OPERATION DAMAGE TO THE TRANSMITTER 

1 

1, 

A. Disconnect external electrical power and ground airplane to an 
approved ground connection Position the battery switch on the 
flight engineer,' s upper panel to OFF. 

CAUTION THE EXTERNAL ELECTRICAL POWER RECEPTACLE MUST BE 
TAGGED TO PREVENT USE DURING REMOVAL AND INSTALLATION 
OF AN ENGINE 

TCA: LX-N20199 71-5-0 
TR-Nr. 71-01 
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B. Check that start levers are in CUTOFF position 

C Depressurize utility hydraulic supply system. 

D. 

E. 

F. 

NOTE: Utility hydraulic system is depressurized by positioning the 
handle on the manual bypass valve located in the right hand 
wheel well, to BYPASS. Unscrew cap on hydraulic reservoir, 
located in left wheel well ,, 3 turns to allow depressuriza­
tion. 

1 Check that applicable engine fuel shutoff valve, located in inboard 
dry bay is closed and disconnect electrical plug from valve. Install 
dummy plug into valve receptacle. 

" Remove main side cowl panels. Refer to 71-5-21. 

Drain fuel supply line to engine. 

(1) Place container, minimum capacity five gallons, under engine 
fuel pump, right side of engine. 

(2) Remove drain plug ?n fuel pump and allow fuel to drain out, re­
place and tighten drain plug (see detail E., Fig. 406). 

G. Unlatch and remove nacelle forward fairing. Refer to 71-5-31. 

H. Disconnect engine start control red (1, Fig. 406) from start control 
shaft lever arm, disconnect power control red (2) 'from power control 
shaft lever arm and install four rig pins to hold linkage in posi­
tion. 

I. Remove bolts from both ends of fan reserver control red (18., Fig. 
406) and remove rod. Tag for identification. 

J. Rernove duet clamps 
duet and pneumatic 
disconnect starter 
electrical plug on 

(14 and 15, Fig. 406) from thermal anti-icing 
duet to engine starter When 1fitted to airplane, 
high pressure air supply line (16). Disconnect 
pneumatic duet motor operated valve 

' 

K. Disconnect two large electrical connectors (9, Fig. 406), and ex­
haust gas temperature disconnect plug (8), at horizontal firewall. 
When fitted to airplane, disconnect two single wire fire detection 
system electrical connectors located aft of plug (8). Undo clamp 
supporting wiring harness from engine forward mount,brace. 

L. Disconnect two large electrical connectors (3, Fig 406), oil quan­
tity indicating system and interphone connectors (5 and 2) from 
strut vertical bulkhead. Unbolt two generator ground leads (1) and 
conduit grounding lead (4) from right side of bulkhead (see detail 
A ). Unclamp electrical raceway duet on vertical bulkhead. 

TCA: LX-N20199 
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1 

M. Uncouple pneumatic hese (6, Fig 406) at right side of strut verti­
l cal bulkhead (see detail A.) 
' ' 

1 

N. on engines fitted with turbocompressor, remove clamp (7, Fig. 406) 
on turbocompress~r output duet and disconnect turbocompressor pres-,, 
sure sensing line (26) at T-fitting. 

O. Uncouple fan reverser actuator pneumatic supply line (10, Fig. 406) 
at control valve1 and at fitting slightly forward of strut vertical ,, 

P. 

Q. 

R. 

s. 
1 

' T. 

bulkhead. Disconnect thrust reverser control valve pneumatic supply 
line (27) at flex hese (see detail B.). 

When removing engines No. 2 or 3, uncouple hydraulic reservoir pres­
surizing line (teft side of engine) (see detail c., Fig. 406). Also ,, 
at disconnect p~nel, right side of engines No. 2 or 3 uncouple hy-
draulic pump return line (11), delivery line (12) and pump inlet 
supply line (13) (see detail B.). Remove clamps that support hoses 
from engine cas{ng. 

i 
At disconnect p~nel (left side of engine) uncouple fuel supply line 
(23, Fig. 406) and strut drain line (24). When fitted to airplane, 

Il 
disconnect water inJection line (25) (see detail F.). unfasten 
clamps holding flexible lines to engine casing. 

Uncouple and remove two aft thrust reverser follow-up control rods 
1 

(18 and 19, Fig': 406). Tag for identification. 
,, 
1 

Uncouple exhaust pressure sensing line (17, Fig. 406) at horizontal 
Il 

firewall and two thrust reverser pneumatic lines (22) at bracket 
" mounted on firewall above engine diffuser section. Uncouple combus-

tor chamber drain tank pressurizing line (see view 2.) 
1 

' 
li Disconnect two aft thrust reverser actuator lines (21, Fig. 406) at 
1 

brackets mounted on horizontal firewall (see view 2). 
li 
1, 

CAUTION 
I' 

CAREFULLY1 USE ENGINE LIFT TRAILER TO FACILITATE ENGINE REMOV­
ALJINSTALLATION AND AVOID ANY DAMAGE TO STRUT AND/OR ENGINE 

u. 

v. 

,w 

,x. 

1' ,, 
1 

Carefully position engine lift trailer below engine. 

1/ 
Attach forward 

1
,mount assembly to engine mount lugs ( 1, Fig. 409 

Sheet 2 of 2) on left-hand side of engine using hall lockpins ,, 
(2ea ). Fwd loek pin is installed from forward side of lugs, aft 
lockpin is installed form aft side of lugs. 

1: 

Attach forward r"mount assembly to engine mount lugs on right-hand 
side of engine \using hall lockpins (2ea.). Ball lockpins are 
installed from i)aft side of lugs. 

1 

Install aft support assembly, with roller assemblies, on positioning 
trailer rails. 1 

TCA: LX-N20199 71-5-0 
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Y. Install fwd support assembly, with roller assemblies, on positioning, 
trailer rails. 

z. Raise rails until ball lockpins can be inserted in turbine case 
flange mount ring holes on aft support assembly on bath sides of en­
gine. 

AA. Align holes of fwd support assembly and fwd mount assembly and in­
sert ball lockpins on each side of engine. 

AB. Extend safety feet from positioning trailer and.'release weight from 
wheels Extend stabilizing Jacks of trailer until snug. 

AC. Extend stabilizing Jacks of trailer until snug., 

AD Continue to raise until weight is supported by trailer. 
1s pos1.t1.oned on rails, loek roller assemblies in place 
knobs 

After enginel I' 
with locking 

AE. Loosen cone bolt nuts on the three 'engine mount 'fittings and fwd 
lateral bolt. 

AF. Visually check all disconnected points to ensure all tubes and har- ; , : 
nesses are free of strut. 

AG. Remove and discard engine mount nuts and washers and install thread 
protectors (Engine Mount Balts Thread Protector F70010-4, -5, -6 ac­
cording to location). 

AH. Carefully lower engine. Check that all disconnect points are free 
and that tubing and wiring are not fouled. ] 

CAUTION USE EXTREME CARE TO ENSURE THAT ENGINE DUCTS AND CONE 
BOLTS DO NOT STRIKE STRUT 

TCA: LX-N20199 
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1, 

:1 

SEE D!TAILA 

SEI DETAIL C: 
i: 
il 

SEE DETAIL f 

SEE DETAIL 

' GENERATOR OROIIND Ll!AD il 
INTIRPHONI! CONNECTOR 

il 
l!LICTlllCAL CDNNICTOR 
GROUND LIIAD 
OIL QUAHTln SYSTl!M 1: 
ILICTRICAL CDNNl!CTOR 11 
PNIIUM.t.nc LINE 

Jt IIUCTCUMP 
llOU.UIT GAS TIMP IIATURI 
DISCONNICT PLUG 

1: ILICTRICAL CONNl!CTOR . ,, 

DETAILA 

IO 
Il 
12 
12 .. 
IS 
16 

17 
18 

SEE DETAIL D 

REVIRSIR PNIIIMATIC LINE 19 RIVERSIR CDNTROL ROD 
HTORAIILIC RETURN LINII 2D DILITIID 
HTDRAULIC DILIVHY LINE 21 Rl!VERSH PNl!UMA TIC UNI! 
HYDRAULIC SUPPLY UNI 22 RIVIRSIA PNl!UMATIC LINE 
DUCT CLAMP 22 l'UIL SUPPLY LINE 
DUCTCLAMP 24 STIIUT DRAIN LINI! 
HIGH PRl!SSURI AIR LINl! 25 WATER INJECTION L.INI 
(IIIIIM l'mlD TD INGINll (WIN PITTl!D TD INGINI!) 
IXHAUn PRISSURI UNI • l'RISSUIII SENSING UNI 
HVIRSIR CONTROL AOD 'D Rl!VDSIR PMIUllünC UNI 

PIIII DITICTION 
SYSTIM DISÇONNt!CTS 

• 10 

• • • 

~FWD __ ., 
VIEW 1 

Engine Plwnbing and Electrical Disconnects ,, 
Fig. 406 (Sheet 1 of 2) 

10 
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IICN tP-AMMX-71-0002-01 

'Z7 
HYDR•ULIC RESERVDIR 

paassuRIZIIIG LIHE I EMGIMES MO. 2 &J DHL 

COMBUfflDM CIWillER DRAIN 
T.ANK PResSIIRIZIMG LINE 

1 11 1 21 

CJFWD 
DETAIL D VIEW 2 1------=-------+-------------1,. 

DRAIN Plr.U 

TCA: LX-N20199 

DETAIL E DETAIL F 

Engine Plumbing and Electrical Disconnects 
Fig. 406 (Sheet 2 of 2) 
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il 
Il 
1 

li 

TYPlCAL~ 
FOUR l!MGIMl!!S 

Power and Start Lever Linkage Connections 
Il Fig. 407 (Sheet 1 of 2) 
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VIEW 1 
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Power and Start Lever Linkage Connections 
Fig 407 (Sheet 2 of 2) 
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Il 

1 

Il 
" 

1! Selector Valve ,, 
Wheel 11ft cyl1nder' 

' Hand pump I' 
1 

Handle 
1: 

Relase Valve 
Il 

Knob 
11 

Traverse adJustment ,, 
Rotat1on adJustment 

Pin 1' 

Foot assembly 'I 
Foot brakes 1 

Roller adapter 1 
1 

Drive Locat1on 11 

Jaw 
1, 

Drive locat10n 

I! Winch assembly ,, 
Draw bar tube 

i: Winch drive i 
Upper 11ft cyl1nde'r 

1 
Reservoir ' Il 

I' 
,1 
,1 

I' Lift Trailer Operation 
1 Fig. 408 

1, ,, 

Il 

TCA: 
1 
LX-N20199 

RTCA: LX-Nl9997, 
1 

!,' 
LX-N20000 ,1 

71-5-0 

UCN 1 P-AMMX- 71-0011-01 

TR-Nr. 71-01 
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FORWARD ADAPTER 

DE1'A1Le 

Installation of Engine Using Positioning Trailer 
and Engine Handling Adapter Kit 

Fig. 409 (Sheet 1 of 2) 

TCA: LX-N20199 

RTCA: LX-Nl9997, LX-N20000 71a5•0 

IICN 1P-AMMX-71-0010-01 

TR-Nr. 71-01 
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/ 

i1 
1, 

DETAH.Q 
d 

il 
·I 
li 

1 FORWARD MOUNT '' 
SUPPORT ASSEMBLY 1

1 

2 BALL LDCK PIN Il 
(LEFT FWD ONLY I 
INCDRPDRATES SAFTY PIN) I! 

3 FORWARD MOUNT SUPPORT 11 

ATTACHING BDLTS 

4 BALL LOCK PIN 

5 WASHERS (AN960-916) 

6 DOUBEL ROLLER ASSEMBLY 
LOCKING KNDB 

7 DOUBLE ROLLER ASSEMBLY 

8 AFT MOUNT SUPPORT 
ATTACHING BOLTS 

9 AFT SUPPORT ASSEMBLY 

, 10 BALL LDCK PIN 
·, 
11 ,, ., 
i• ,, 

7 

Erigine Lift Adapter set Installation 
' / Fig_ 409 (Sheet 2 of 2) 
1 

I' 
TCA: LX-N20199 71-5--0 RTCA: LX-Nl9997, 

,. 
Lx-N200·00 

1· 
' d 

IICN 1P-AMMX-71-0009-01 

TR-Nr. 71-01 
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Install Power Plant 

A Ground airplane to an approved ground connection. 

(1) Check fwd and aft engine mounts and related support structure 
incl. strut to wing attachments at the front spar, mid spar, di­
agonal brace fittings and engine hoist attach points for evi­
dence of loose fasteners, nicks, cracks, gouges, chipped finish 
and/or signs of visible damage. 

B. Make sure external electrical power is disconnected and attach warn­
ing placard to external power connections. Position battery switch, 
located on flight engineer's panel, to OFF. 

C. Align positioning trailer under strut as accurately as possible to 
facilitate installation. 

CAUTION UNSTABLE CONDITION$ MAY EXIST IF THE FOLLOWING PRECAU-
TIONS ARE NOT TAKEN 

SAFETY FEET EXTENDED TO SUPPORT TRAILER LOAD 
TRAILER STABILIZING JACKS MUST MAKE FIRM CONTACT WITH 
GROUND 
DO NOT ATTEMPT TO LIFT TRAILER WITH JACKS 

D. Extend safety feet and lower trailer until weight of trailer is sup­
ported on feet. 

E Extend stabilizing Jacks to make firm contact with the ground 

F. Rotate and raise engine as required unt1l fwd mount cones are 
approx. 3 inches frorn being seated. 

CAUTION WHILE RAISING ENGINE, USE EXTREME CARE TO ENSURE THAT EN-
GINE DUCTS AND CONE BOLTS DO NOT STRIKE STRUT ENSURE ,( 
THAT ALL TUBES AND WIRE BUNDLES ARE CLEAR AS ENGINE IS BE-' 
ING RAISED CHECK THAT ELECTRICAL HARNESSES ARE POSI­
TIONED sa AS NOT TO GET TRAPPED ON WRONG SIDE OF FRONT 
ENGINE MOUNT STRUT BRACKET 

G. Raise engine into place. AdJust positioning of trailer rails and en­
gine as necessary to obtain proper mating of engine mount cones and 
strut hangers 

H. Remove thread protectors 

I. Apply antiseize compound, Ease-off 990, to engine mount fittings 

CAUTION STRESS CORROSION CAN RESULT IF ANTISEIZE COMPOUND IS NOT 
USE 

J Install correct washer and nut on all three rnount fittings. Snug up 
all three nuts before making final torque. 

TCA: LX-N20199 
TR-Nr. 71-01 
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' 
'!MAINTENANCE MANUAL 
I' 

CAUTION CHECK ENGINE REAR MOUNT NUT FOR CONFORMITY ON POWER 
PLANTS INCORPORATING SAB 707/823, NUT MATERIAL IS NON-MAG­
NETIC A~D HAS A 15/16 INCH EXTERNAL WRENCHING ON PRE­
VIOUS INSTALLATIONS, NUT MATERIAL IS MAGNETIC AND MAY HAVE 
EITHER /!.. 7/8 OR 15/16 INCH EXTERNAL WRENCHING IN CASE OF 
MAGNETIC 15/16 INCH NUT, USE ONLY NEW NUT WHICH IS PROP­
ERLY TAGGED 65-10600-49 OR PAINTED WITH A GREEN VARNISH 
NO OTHER NUT ALLOWED 

Tighten aft 
fitting nut 

fitting nut, forward left fitting nut and forward right 
" to torques given in Fig. 410. 
,' 
'l 

L'. Lower posi tioning trailer rails until weight of eng1.ne is no langer 
on trailer. 

' ,, CAUTION SUPPORT OR HOLD LEFT - AND RIGHT -HAND FWD SUPPORT AS-

M. 

N. 

o. 

P. 
1 

Q. 

R, 

s. 

Remove 
of fwd 
rails. 

SEMBLIES (1, FIG 409, SHEET 2 OF 2) TO PREVENT DAMAGE TO EN­
GINE CqMPONENTS WHEN LOCKING PINS (4 AND 11, FIG 409, 
SHEET~. OF 2) ARE REMOVED AND TRAILER IS LOWERED 

,, 
lockpins \ ( 4 and 11, 

,1 
support assembly (8 

" 

,, 

Fig. 409, Sheet 2 of 2) from bath sides 
and 10, Fig. 409, Sheet 2 of 2) and lower 

Retract and stow stabilizing Jacks of trailer. 

11 ,, 
Retract trailer[,' safety feet and remove trailer. 

'1 
11 
1 

Remove locking pins (2, Fig. 409, Sheet 2 of 2) and remove fwd sup-
port assemblies11 (l, Fig. 409, Sheet 2 of 2) from bath sides of en­
gine and reinstall fwd mount support assemblies on fwd support as­
sembly (8, Fig. 1 409, Sheet 2 of 2) with locking pins (4, Fig 409, 
Sheet 2 of 2). 1 

:1 

,, 

1, 
Move positioning trailer away from engine, 

Connect fan re~erser actuator pneumatic supply line (10, Fig. 406) 
to control val~e and to fitting slightly forward of strut vertical 
bulkhead. Connect thrust reverser control valve pneumatic supply 
line to flex hose (See 27, Fig. 406), 

On engine fitted with turbocompressor install turbocompressor output 
duet (7, Fig. 406). Connect turbocompressor pressure sensing line 
(26) to T-fitting. 

11 

T. Bolt two generator ground leads (1, Fig. 406) and conduit grounding 
lead (4) to brackets on strut vertical bulkhead. connect pneumatic 
line (6) on right side of bulkhead. Install electrical raceway duet 
in clamps on v~rtical bulkhead. 

TCA:, LX-N20199 
TR-Nr. 71-01 
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MAINTENANCE MANUAL 

U. Connect two large electr1cal connectors (3, Fig. 406), 011 quantity 
ind1cating system connector ( 5) and 1nterphone ,plugs ( 2) at strut 
vert1cal bulkhead. 

v. Install fan reverser control rad (see Fig. 407). Refer to AMM Chap­
ter 78. 

W. Bolt engine start control rad (1, Fig. 407) to start control shaft 
lever arm, bolt power control rad (2) to power control shaft lever 
arm. Refer to AMM Chapter 76 for r1gging details 

X. Install duet clamps on w1ng ant1-ic1ng air duet (14, Fig. 406) and 
eng1ne starter low pressure air duet (15) located between hor1zontal 
firewall and eng1ne diffuser case. Connect electr1cal plug on eng1ne 
w1ring bundle to starter air valve If high pressure start system 1s 
used on a1rplane, connect starter high pressure air supply line (16) 
(see detail D., F1g 406). 

Y. Connect two large electr1cal connectors (9, Fig. 406) and exhaust 
gas temperature electr1cal plug (8) at hor1zontal firewall (see view 
1.). When fitted to airplane, connect two single w1re f1re detect1on 
system electr1cal plugs passing through hor1zontal firewall aft of 
exhaust gas temperature system plug. 

Z Couple exhaust pressure sensing line (17, Fig. 406) to hor1zontal 
firewall connect1on located above diffuser sect1on Couple two aft 
thrust reverser pneumat1c lines (22) to engine thrust reverser sys­
tem at bracket mounted on underside firewall. Couple combust1on 
chamber drain tank pressur1z1ng line (see view 2.). 

' 

AA. Connect two aft thrust reverser follow-up control rods (18 and 19, ( 
Fig. 406). 

AB. Connect two aft thrust reverser pneumat1c l1nes (21, Fig. 406). 

AC. When 1nstall1ng eng1nes No 2 or 3 connect hydraulic reservoir pres­
sur1z1ng line on left s1de of eng1ne (see detail C., Fig. 406). 

AD. At d1sconnect panel on left s1de of eng1ne, connect fuel supply line 
(23, F1g 406) and strut drain line (24). If f1tted"on a1rplane, 
connect water 1nJection '11ne ( 25) ( see detail F.). Install clamps 
holding flexible l1nes to eng1ne cas1ng. 

AE. W1th all r1g p1ns removed, check for free werking of power and start 
control l1nkage by mov1ng power and start levers on 'p1lot's control 
stand through werking range. 

TCA• LX-N20199 

RTCA: LX-Nl9997, LX-N20000 

TR-Nr. 71-01 
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1 

~r~ _L 
~ 
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,1 ~ 
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ENOINE FORWARD MQU 

\ 
' ' 

IICN 1P-AMMX-71-0007-01 

TDIOUIIM' 
1115«11-­

INCHESVITR 
Dfr 91D LIIBE , __ 

1 
POVIIJ•IIICIIES DIT 

TYl'ICAL THREAD PIIQTEc;TDR 

TCA: LX-N20199 

SH il 
14 PI.ACESIII 

RTCA: LX-Nl9997, LX-N20o'oo 
i' 11 

1, 

~MJr 
TIIIIID - 221111 
PCIUIID-IIICIIES 111111 

./ __ EAS[•IPF 1H Lllll 
ouooo • 2580 ~ 
PIUU-IIICIIO tar FWD V 

Engine Mounts Installation 
Fig. 410 

'TYPICAI. ALI. 
f0UA !NGINES 
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AF. On engine No.2 or 3 reconnect hydraulic system as fellows: 

AG. 

AH. 

(l) Completely fill hydraulic pump with Hydraulic Fluid, Fire Re­
sistant, BMS 3-11, by removing plug from filler port and filling 
case of pump (see Fig 411). 

(2) Depress valve in hydraulic supply self-sealing coupling and fill 
hydraulic supply line (13, Fig. 406) with Hydraulic Fluid, Fire 
Resistant, BMS 3-11. 

(3) Connect hydraulic supply line (13, Fig. 406) at disconnect 
panel. 

(4) Connect hydraulic delivery line (12, Fig. 406) at disconnect 
panel. 

(5) Connect hydraulic return line (11, Fig. 406) at disconnect 
panel. 

Install nacelle forward fairing. Refer to 71-5-31. 

At engine fuel shutoff valve in applicable dry bay, remove 
plug from airplane wiring. Connect airplane wiring to fuel 
valve and manually open valve. 

d\lmmy 
shutoff 

AI. Reposition utility hydraulic bypass valve in right-hand wheel well 
to CLOSED and retighten utility hydraulic reservoir filler cap in 
left-hand wheel well. 

A.J Position and install left and right engine side cowl panels 1 Refer 
to 71-5-21. 

TCA: LX-N20199 

RTCA: LX-Nl9997, LX-N20000 71-5-:0 
TR-Nr. 71-01 
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Hydraulic Pump Filler Plug 
Fig. 411 

END 

RTCA: ,,LX-Nl9997, LX-N20000 
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POWER PLANT (.TT3D) - R!MOVAL/INBTALLATION 

1 , Genera.l 

A. Any one engine may be removed without employing an aft fuselage jack. 
Wben more tbe.n one engine 1s to be removed i t is recommended tbe.n e.n aft 
fuselage jack be inste.lled 1n order to prevent the possible tipping of 
the airplane. See Coe.pter 7 for airplane je.cking procedure. 

B. 

c. 

CAUTION• MAIN GEAR OLEDS MIIST BE DEFLATED 1/l!EN USING AFl' l'USELAGE JACK 
TO PRECLUDE AIRPLANE WEIGHT FROM SEl'TLING ON NOSE GEAR AND AFT 
l'USELAGE JACK, 

The englne installat1on sling has adjustable load centering features and 
may be used for ho1st1ng or lower1ng the eng1ne. An engine may not be 
handled using sling fittings unless a dolly 1s 1nstalled on these 
fittings after the1r attachment to the eng1ne case. Alternatively, the 
engLne and dolly may be ra1sed or lowered w1th the eng1ne installation 
sl1ng us1ng a forkl1ft as an overhead hoist in place of a crane. 

During engine removal all apertures must be ble.nked off w1 th approved 
plugs e.nd shields. Simllarly e.11 tube ende e.nd electrice.l connectors 
must be covered and plugged as soon as possible after disconnection. 
Conversely, during 1nste.lle. tien, covers e.nd ply.gs ehould be left in 
place untU the connections are me.de. 

2, Equipment and Materie.la 

A, Engine Inste.llation Sling Aesembly - T7].141-501 or equivalent 

B, Engine Mount Bol ts Three.d Protector 1'70010-4, -5, -6 or equivalent 

C, Engine l!andling Kit - F70142 or equivalent 

D, Anti-seize compound - EA.SE-OFF 990 or equivalent (if required) 

E. Engine Mount Nut (Ree.r) Reversible Be.tchet Wrench - T7].418 or equivalent 

3. Remove Power Plant 

2 

CAUTION: TEE "FUEL FLOWMETER" CIRCUIT BREAKERS MUST BE PULLED (OPEN) 
Wl!ENEl'ER THE ENGINE FUEL SUPPLY LINE IS DRAINED OR THE AIRPLANE IS 
OUT OF SERVICE FOR MAINTENANCE, THIS WILL PREVENT DRY OPERATION 
DAMAGE TO THE TRANSMITTER. 

Dec 15/62 
SN REV, November 7, 1981 71-5-0 
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TUR80FA.H 

A. Disconnect external. el.ectrical power and ground airpl.&11e to an approved 
ground l.ug, Position the batte17 switch on the :l'l.ight engineer' s upper 
panel. to "OFF. " 

CAUTION: THE ~ ELEC~CAL POWER RBCEPTACLE MUST BE TAGGED TO 
PBEVEl'IT UBB DCJIING Rl!XlVAL AlllD INBT41,J,4TIOl!I' OF AN El!l'GINE. 

B, Check that start l.evers are in "ctmlFF" position, 

c. Depressurize ut1l.it7 eydraul.ic su;ppl;r system. 

NO":m: Utiliey hydraul.ic system is depressurized by positionillg the 
hmldl.e on the 11111Dual bypass val ve l.ocated in the right b.and 
wheel. wel.l., to "l!n'ASS." lJDBcrew cap on lcydraul.ic reservoir, 
located in lei't wheel. well, 3 turns to allow depressurization. 

D, Check that appl.icabl.e engine t'uel. shutott valve l.ocated in inboard d17 
bay is cl.osed and disconnect el.ectrical pl.ug 1"r0m valve, Install. dllllllll;Y" 
pl.ug into valve receptacl.e. 

E, Remove main aide cowl panel.s. Ret'er to 71-5-21., 

F, Drain fuel supply line to engine. 

(l) Pl.ace container, minimum capacity :five ga.lloDB, under engine fuel. 
pump, rigllt aide of engine. 

(2) Relll0ve drain pl.ug on fuel. pump (see detail E, figure 401) and all.ov 
fuel. to drain out, repl.ace and tighten drain plug. 

G, UDl.atch and remove nacelle forward :fairing. " Refer to 71-5-31., 

H. DiscoDDeet engine start control. rod (l, :figure 402) 1"r0m start control 
shai't l.ever arm, discom1ect power control. rod (2) trom power control 
shai't l.ever arm and iDBtall. tour rig pms to hold linkage 1D position. 

J, Remove bolts trom both ende of fan reverser control rod (figure 4o2) 
and remove rod, Tag for identif'ication. 

J. Remcve duet clampa (l.4 and 15, figure 401.) trom thermJ. anti-icing duet 
and pneumatic duet to engine starter, When fitted to airpl.ane, disconnect 
starter higll pressure air aupply line (l.6). Disconnect el.ectrical pl.ug 
on pneumatic duet motor operated val ve. 

K. Disconnect two large el.ectrical connectors (9) and exhaust gas 
temperature disconnect pl.ug ( 8), at horizontal fire wall. When :fi tted 
to airpl.ane, disconnect two singl.e wire fire detection system el.ectrical 
connectors l.ocated a1't of plug (8). Undo cl.amp suppci:'ting wiring 
harness trom engine :forward mount brace. 

L. Disconnect two l.arge el.ectrical connectors (3), oil quantiey iDdicating 
system and interphone connectors (5 and 2) 1"r0m strut vertical bul.khead. 
Unbolt two generator ground l.eads (l.) and conduit grounding lead (4) 
trom right aide of bul.khead. (See detail. A.) Uncl.amp el.ectrical 
racew~ duet on vertical bul.khead. 

71.-~-0 
Page 402 
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M Uncouple pneumatic hose (6) at right side of strut vertical bulkhead, see 
detail A 

N On engines fitted with turbocompressor, remove clamp (7) on 
turbocompressor output duet and disconnect turbocompressor pressure 
sensing line (26) at T-fitting. 

0 Uncouple fan reverser actuator pneumatic s~'PPlY line (10) at control 
valve and at fitting slightly forward of strut vertical bulkhead 
Disconnect thrust reverser control valve pneumatic supply line (27) at 
flex hose (See detail B) 

P WheP removing engines No, 2 or 3, uncouple hydraulic reservoir 
pressurizing line (left side of engine). (See detail C.) Also at 
disconnect panel, right side of engines No. 2 or 3, uncouple hydraulic 
pump return line (11), delivery line (12) and pump inlet supply line (13) 
( See detail B ) Remove clamps that support hoses from engine casing. 

Q At disconnect panel (left side of engine) uncouple fuel supply line (23) 
and strut drain line (24). When fitted to airplane, disconnect water 
inJection line (25) (See detail F) Unfasten clamps holding flexible 
lines to engine casing 

R. Uncouple and remove two aft thrust reverser follow-up control rods 
(18 and 19). Tag for identification. 

S. Uncouple exhaust pressure sensing line (17) at horizontal firewall and 
two thrust reverser pneumatic lines (22) at bracket mounted on firewall 
above engine diffuser section Uncouple combustor chember drain tank 
pressurizing line (See view 2) -

T Disconnect two aft thrust reverser actuator lines (21) at brackets mounted 
on hor~zontal firewall. (See view 2.) 

U Install engine hoisting fitting on each side of engine at forward and aft 
mount rings ( See figure 403. ) 

V. Install sling attach:i.ng shackles on engine hoisting fittings 

W Position dolly under engine. Raise dolly to level of engine hoisting 
fittings, locate engine fittings in fJ.Xtures on each dolly post and 
insert locking pins 

X Attach hoisting sling to shackles and take 
forward cable~ ;with hand hoist until taut 

up slack in cables. 
(See figure 403.) 

Adjust 

11.ARNING : LIGHTLY LOADED LEVER CHAIN HOISTS MAY RELEASE LOAD IF CON'l'ROL 
LEVER OR KNOB IS FORCED INTO NEU'l'RAL OR FREE CHAIN POSITION, 
ONLY PERSONBEL INSTRUCTED IN PROPER USAGE SHOULD OPERATE LEVER 
CHAIN HOISTS. 

Nov 15/64 71-5-0 
Page 403 + SN BEV. August 27, 1978 
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~···························· : IFFECTIVITY : 
·-··························· 

TURBOFAH 

SEE DETAIL A 

SEE DETAIL C 

SEE DETAIL F 

SEE DETAIL E 

1 GENERATOR GROUNO LEAD 
2 INTERPHONE CONNECTOR 
3 ELECTRICAL CONNECTOR 
4 GROUND LEAD 
5 OIL QUANTITY SYSTEM 

ELECTRICAL CONNECTOR 
6 PNEUMATIC LINE 
7 DUCT CLAMP 
8 EXNAUST GAS TEMPEUTURE 

DISCONN ECT PLUG 
9 ELECTRICAL CONNECTOR 

2 

7'---+-'-l./1--

6,--~ 
Si-----<~ 
41--J-4,;;;.:.:: 

' 

------

DETAIL A 

SEE DETAIL D 

10 REVERSER PNEUMATIC LINE 
11 HYDRAULIC RETURN LINE 
12 HYDRAULIC DELIVERY LINE 
13 HYDRAULIC SUPPLY LINE 
14 DUCT CLAMP 
15 DUCT CLAMP 
16 HIGH PRESSURE AIR LINE 

(WHEN FITTED TO ENGINE) 
17 EXHAUST PRESSURE LINE 
18 REVERSER CONTROL ROD 

19 REVERSER CONTROL ROD 
:zo Dl!LETED 
21 REVERSER PNEUMATIC LINE 
22 REVERSER PNEUMATIC LINE 
23 FUEL SUPPL Y LINE 
24 STRUT DRAIN LINE 
25 WATER INJECTION LINE 

(WHEN FITTED TO ENGINE) 
26 PRESSURE SENSING LINE 
71 REVERSER PNEUMATIC LINE 

FIRE DETECTION 
SYSTEM DISCONNECTS 

9 • 10 

0 

~FWD 

/ 

----VIEW l 

71-5-0 
Page 4o4 

Engine Plumbing and Electrical D1sconnects 
FigtU"e 4ol ( Sheet l) 

2 
Nov 15/64 
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12 13 

DETAIL 

U 15 

DETAIL D 

FUEL PUMP--"---'. 

DETAIL E 
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17 

' , \ 

'..:::::_ 

HYDRAULIC RESERYDIR 
PRESSURIZIMG LINE (EMGIMES M0.1 &3 OML 

DETAIL C 

COMBUSTION CHAMB ER DRAIN 
TANK PRESSURIZING LINE 

17 18 19 

VIEW 2 

13 U 

DETAIL F 

21 

ll 

CJFWD 

Jun 15/63 
Engine Plumbing and Electrical Disconnects 

Figure 4ol (Sheet 2 of 2) 71-5-0 
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2. POIIH COIITROL LINUGI 

1, START CONTROL LINUGI---. 

TYPICAL ALL 
FOUR EMGIMES 

............................. , : ,,,,cr,v,rv : , ........................... , 
TUR80FAH 

FAN REVERSER 
CONTROL ROD 

Power and Start Lever Linkage Co11D.ections 
Figure 4o2 ( Sheet l of 2) 

2 
Aug 15/61 
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Y Loosen nuts on three engine mount fittings, 

Z. Ad.just hoist cables untll engine is eupported, 

AA. Remove nuts from engine mount fitting, install thread protectors (FïOOl0-
4, -5 or -6 according to location) and lower engine and dolly from strut 

AB. Remove hoisting sling from engine dolly, 

1--1-+--,--RIG PIMS 

VIEW 1 

Aug 15/6o 
Power and Start Lever Liilkage Connections 

F:l.gure 4C2 (Sheet 2 of 2) 71-5-0 
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NOTI!, ENGINI! SLING HOOKS 
MUST NOT TAKI! LGAD 
UNTIL ENGINE TRAHSPORTA TIGN 
DOLLY IS LOCICED IN POSITION, 

i---ENGINE 
SLIHG 
HOOK 

ENGINE 
.i.PT HOISTING 
PITTING----1 

····························, 1 llfKTIVITY : 
'·········-················~ 

TURBOFAH 

PORWÁRD HOISTING 
FITTING------ 11 

DOLLY 
FORWARD 
FITTING:._--! 

BALL-LOCK 
PIN 

TRANS POR TA TION 
DOLLY 
SUPPORT'--f----1 

TRANSPDRTÁTIGN 
DOLLY 
SUPPORT ' 

AFT HOISTIHG FITTING 

FORWARD HOISTIHG FITTING 

71-5-0 
Pa.ge 408 

Engine Ho1st1ng Sling Fittings InstaJ.lation 
Figure 4o3 (Sheet 1 of 2) 
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4, Inatall Pover Plant 

:: 

A, Ground airplane to an approved ground lug. 

(ll Check forward and aft engine mounts and related support structure including 
strut to wing attachments at the front spar, ID.id spar, diagonal brace 
fittings and engine hoist attach points for evidence or loose fastenera, 
nicks, cracks, gouges, chipped finish and/or signs of v1s1ble damage. 

B, Make S\U'e external electrical pwer ia diaconnected and attach warniqg 
placard to exteroal pover connectiooa. Pos1t1on battery svitch, 
located on flight engineer 's pa.nel, to "OFF," 

C. Attach engine aling to crane and ntt.ach aling hooks to engine hoiGtlng 
rings. A suitable lood scale should be interposed betveeo the sl!og 
and crane, (See f1gure 4o3,) 

SARNING I LIGHTLY LOADED LEVER CHAIN IIOISTS MAY RELEASE LOAD IF CONTROL 
LEVER OR KNOB IS FORCED INTO NEOTRAL OH FREE CHAIN POSITION. 
ONLY PERSONNEL INSTRUCTED IN PROPER OSACE SIIOULD OPERA TE LEVER 
CIIAIN HOISTS. 

CAOTION I EXERCISE CARE WHEN HAIIDLINO A1'1 ENGINE FITl'ED WITH NOSE COWL AND 
AFT THRUST REVERSER SLEEVE AS THESE ITEI.IS ARE DAMAGED IF BUMPED • 

..-- LO,\D SCALI 

RIAi CABLI PUUY 

IICIIII SLINC ASSIMILY 

Sep 15/61 
Revised 

Engine Hoisting Sl1ng Fittings Inetallation 
Figure 403 (Sheet 2 of 2) 71-5-0 
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D. Adjust hoist and sling until all cables are taut. FoNard cabl~s are 
adjusted with hand hoist. Raise hoist until veight of engine and dolly 
are taken on sling, 

E. Install thread protectors (F700l0-4, -5 or -6 according to location) on 
engine mount fitting. Ensure that the three engine mounting balts e.nd 
the mounting bolt holes in the strut fittings are clean, 

F. aoist engine 1nto place, guiding the tvo rorvard and single art mount 
fittings into the mount supports (Fig. 403 and 404). Ensure correct mating 
or starter air duet and thermal anti-icing air duet, turbocompressor output 
duet (when r1tted to angina) and guide tracks ror art thrust reverser sleeve. 

CAUTION. IT IS IHPERATIVE THAT 80TH FORWARD BOLTS AND REAR HOUNT BOLT ARE 
ENGAGED SIHULTANEOUSLî TO PREVENT ANY POSSIBILITY OF THE ENGINE 
YAWING DURING INSTALLATION AND CONSEQUENT TWISTING OF THE SUPPORT 
LINKS. OBSERVE LOAD SCALE AT ALL TIHES ENGINE MOUNTS ENGAGE WITH 
STRUT, AND AVOID LOAD INCREASES EXCEEDING 5S OF ENCINE WEIGHT. 

IF UNDUE STRESS IS APPLIED TO FORWARD AND/OR AFT ENGINE MOUNTS, 
CHECK FORWARD AND AFT ENGINE MOUNTS AND RELATED SUPPORT STRUCTURE 
INCLUDINC STRUT TO WING ATTACHHENTS AT THE FRONT SPAR, MID SPAR, 
DIAGONAL BRACE FITTINCS AND ENGINE HOIST ATTACH POINTS FOR 
EVIDENCE OF LOOSE FASTENERS, NICKS, CRACKS, COUCES, CHIPPED FINISH 
AND/OR SIGNS OF VISIBLE DAHAGE, 

G, Remove thread protectors. 

H, Apply antiseize compolllld, Ease-off 990, to eng1ne mount fittings, 

CA\11'ICN: STRESS CORROSICN CAH RESULT IF ANTISEIZE COMPOUND IS NOT USE'.l. 

I. Install correct wsher and nut on all three mount fittings, Snug up 
all three nuts before maldng ftnal torque. 

, 

CAUTIOR1 CHECK E!fGT?l'E IIEA.R MOUNT NUT FOR CONFORMITY. OB POWER Pl.ANTS 
UICORPORATING SAB 707/823, NUT MATERIAL IS NON•IIAGNETIC A.ND 
BAS A 15/16 IBCB EXTERBAL WRENCllING, ON PREVIOUS INSTAL1ATIONS, 
RUT IIATERIAL IS IIAGNETIC AND IIAY HAVE ElTHER A 7 /8 OR 15/16 INCH 
EXTERBAL 'IREIICBING. IH CASE OP IIAGNETIC 15/16 INCH NUT, USE OILY 
BEW RUT IBICB IS PROPERLY TAGGED 65-10600-49 OR PAINTED 11TB A 
GREEN VAl!BISU, NO JTUEB NUT ALl.01/ED, 

J, Tighten aft fitting nut, forward left fitting nut and forva.rd right 
fitting nut to torques given in figure 40~. 

K, Remove pins locking engine hoist fittings into dolly posts, 

t. Slack off hoist and remove dolly assembly from eng1ne, 
, 

M, Remove the forward IIJ1d aft engine ho1st1ng fittings trom engine, ( See 
figure 403. ) 

N, 

71-5-0 
Page 410 

Na!'E: Stow eng1ne hoisting f1tt1MS on er.gine transportation dolly, 
Keep pins with fittings, 

Connect fa.."l re•,erser actuator pnc,_matic si.uplY line ( 10) to con.:rol val·re 
and to fitting slig '~ fo~rd of strut ,~rtical bulkhe91i. Cor.ne-:t 
thrust reverser c~ntrol va.he pneum'.Ltic supplY line ( 27) to üe"< hose, 
( Sec flgure 4Ql,) ~ 

Aug 15/60 
TR 71-103 SN REV. November 7, 1981 
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TORQU[ NI/T 1 
ro2aoo - 2SW 
POUND-INCH!S---~ 
EIIHLR LUBID ~ ..... ~ 

\ 
TORQU[ NUT 
TO 3000 - JSIXJ 
POUND·INtHES WITH 

j \ [AS[ Off HO LUBf 
1 OR 3500 ... 4QOO 

:-.._: ' POUHD ·INCH(S DIT 

~~,~tl r 
,,_\.j-i),I~ MOUNT LINK / 

TORQU[ WT 
TO IIIIO - 2lllO 
POUND·INCH!! WITH 
EASf•Bfr m LUB[ 

__.-~ouaoo- 2100 (tf:J 
,ouNO ·INCNU DIT' 

FWD 

ENGINE AEAA 
MOUNT LINKS 

ENGINE AEAA MOUNT 

A: Boei. Airgram 6-7134-4231 dated June 27, 1967 

TYPICA\. ALL 
FOUR ENGINES 

B: Boei. A1rgram of November 9, 1966 (I.T.F.g. ATA 71/9) 
2 
Oct 15/69 

SAS REV. 1 7 ~ov. \969 

Engine Mounts Installation 
Figure 404 71-5-0 
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0, On engines fitted ":!.th turbocompressors insta.il turbccorrpressor output 
duet ( 7). Connect turbocompressor pressure sensing l.:'..ne / 26) to 
T-fitting. 

P. llolt two ge,nerator ground leads (1) Slld conduit groU!ldirg lead (4) to 
brackets on strut vertical bulkhead. Connect pneUMatic lino ( 6) on 
right side of bulkheed. Install electrical raceire;y duet 1n clsmps on 
vertical bulkhead.. 

Q. Connect two large olectrical connectors (3), oil quantity indicating 
system connector ( 5) and interphono plugs ( 2) at strut •1erticaJ. bw.kht>!lè., 

R. Install fan reverser control red.' {See figure 402.) Refer to Che.pter 
78. 

s. llolt engine start control red (1, figure 402) to start control shaft 
lever arm, bolt :!)O"er control red (2) to P°"er control shaft leve::- ar.:,, 
Refer to Chapter 76 for riggir.g details. 

T. InstaJ.l duet clamps on "1ng anti-icing air duet (14) a."ld engine starte::­
low pressi.re air duet (15) located bet.-een horizontal fire"all and er.gi,e 
diffuser case. Ccnnect electrical plug on engine "1r1ng bUlldle to 
startor air vaJ.ve. If high pressure start system is used on airplane, 
connect sta.--ter high pressure air supply line (16). (See detail D, 
figure 401. ) 

U, Connect two large electrical plugs (9) and exhaust gas temperature 
electrical plug (8) at horizontal fireva.11. (see view 1.) When fitted. 
to airplane, connect t.-o single vire fire d.etection system electrical 
plugs passir.g throug.~ horizontal :irewall aft of exhe.ust gas temperati.re 
system plug. 

V. Couple e,,.haust p:::-essure sensir.g line ( 17) to horizontaJ. f:!.re.-a.11 
connection loce.ted e.bove diffuser section, Couple t'.10 aft tl-.rust 
reverser pneume.tic lines (22) to ergine thrust reve::-~er syste::i at 
bracket mou,,ted on underside fire"all. couple combustion c!",amber drai:, 
tank pressur1z1ng line. (See view 2.) 

' W. Connect tll'Q aft thrust reverser follo"-1..-p control rods ( 18 and 19). 

X. Connect tw aft thrust reverser pneuma tic Hr.es ( 21). 

Y. When installlng eng:!.nes ;:o. 2 or 3, conr.ect cydraulic reservoir 
pressurizing line on left side of engine. (See detail C ) 

z. At disconnect panel on left side of engine, conrect fuel sup:,,l.y lfoe (~3) 
and strut drain l~ne ( 24). If fi tted on airple.ne, connect w,;.ter 
injection line ( 25). ( See détail F. ) Install cla..,,,:s holding fle.tible 
lines to engine casing. 

AA, With e.11 rig pins re!llOVed, check fcr ~re,e ,ror~r,g of power ard sta.--t 
control llnkage by mov1ng po"e::- and start leve1·s or pilot' s com,rol 
stand throug.~ wcrkir.g r,,.nge. 

( 71-5-0 
J Page 412 
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~ On engine No. 2 or 3 reconnect hydraulic system as follows 

(1) Completely fill hydraulic pump with Hydraulic Fluid, Fire Resistant, 
BMS 3-11, by removing plug from fi.ller port and filling case of 
pump. (See figure 4o5.) 

( 2 ) Depress val ve in hydraulic supply self -sealing coupling and fill 
hydraulic supply line (13, figure 4ol) with Hydraulic Fluid, Fire 
Resistant, BMS 3-11. 

(3) Connect hydraulic supply line (13) at disconnect panel. 

(4) Connect hydraulic pressure line (12) at disconnect panel. 

(5) Connect hydraulic pump return line (11) at disconnect panel. 

AC Install nacelle forward fairing. Refer to 71-5-31. 

AD At engine fuel shutoff 
from airplane wirlllg. 
manually open valve. 

valve in applicable dry bay, remove dUl!IIlly plug 
Connect airplane wiring to fuel shutoff valve and 

AE Reposition utility hydraulic bypass valve in right-hand wheel well to 
CLOSED and retighten utility hydraulic reservoir filler cap in left-hand 
wneel well. 

AF Posi tien and install left and right engine aide cowl panels. Refer to 
71-5-21. 

Oct 15/68 71-5-0 
Page 413 + 
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Hydraulic Pump F1ller Plug 
F1gure 405 

it"---\--- All PORT PLUG 
12 PlACESl 

EFFECT/V/TY 
00-SJL and on 

EFFECT/V/TY 

00-SJA rhru 00 SJH 
00 SJJ and 00 SJK 

10 
0ct 15/68 
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POWER PLANT ( JT3D ) - ADJUSTMENT TESl' 

EFFECTIVITY 

Turbofan 

A, This section contains specific instructions required to satisfactorily 
start, operate, and shut down the engl.ne under normal and emergency 
conditions, The section also outlines a step-by-step sequence of tests 
and checks to be performed to ensure that the engine is operating 
correctly prior to adjusting engine trim for peak performance of the 
engl.ne and related systems, For addition.a.l information on a specific 
power plant system or canponent not covered in this section, refer to 
the applicable page block and/or chapter. 

B. Ensure that the follCllling general maintenance instructions are reviewed 
and camplied With, as applicable, when performing maintenance and/or 
operational procedures. 

(1) Ensure that engine compartment is clean as mass airflow tends to 
draw foreign obJects into the engine. Thoroughly clean and check 
area after canpletion of any work, Eng:i.ne inlet area shall be free 
of dirt, oil, grease, and unused parts such as nuts, washers, and 
lockWire, 

(2) Ensure that 
WJ. th proper 
the system. 

openings and disconnected hose and tubing are covered 
caps and plugs to prevent entry of foreign matter into 
Use external caps on all openings, not internal plugs, 

(3) To prevent corrosion in the canpressor stages and dame.ge to the 
second stage fan disc and blades, the engine inlet and exhaust 
shall be covered if engl.ne is to be left inoperative for more than 
6 hours. If there is freezing precipi tation and sufficient Wind to 
rotate engl.ne canpressor, engine inlet and exhaust shall be covered 
immediately, 

( 4) Before disconnecting fluid lines for draining, provide sui table 
containers to catch drainage, 

(5) When a removed component is to be replaced, install gaskets, 0-rings, 
fittings, brackets, etc., on replacement canponents in same relative 
position as located on replaced canponent. 

(6) LockWire nute, bol ts, fittings, 
standard lockwiring procedures, 
corrosion-resistance wire. 

and connectors in accordance with 
Lockwire shall be stainless steel 

Jan 15/69 71-5-0 
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C Engllle Growid Safety Precautions 

(1) General 

(a) The operating characteristics of Jet engines requires that all 
engine operating paremeters and growid safety precautions be 
closely observed. All engllle danger areas, particularly engllle 
llllet and exhaust, should be avoided The following paragraphs 
outline safety requirements that shall be observed to prevent 
possible injury to personnel and da.mage to property or 
equipment. 

D. The Air Intake (Fig. 501) 

WAR.TI::.G: ALL ?ERSO!nlEL !-IUST AVO ID DA.'1GE!I AED.S :Cl F'lO,IT A.ID R~ OF 
POllER PLANT A.'70 REMAI:l OUTSIDE OF EllGI,IE SAFETY BA."!:IEE, IF 
USED, DURL'iG Gl!OUND au::r.lI::IG OPERATI0,1S. T:-!E ;;:;or:rE rs CA?A.ELE 
OF DEVELOPING EllOUGH SUCT!ON Kr THE r:rtEr ilUCT TO i'ULL A '-!All 

71-5-0 
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UP TO OR PARTIALLY :c:rro THE DUCT WIT~ ?OSSIBLE FATA!. RES'uLTS. 
THEREFORE. WHEll Al'~CAC!!!ll'G A:IY TYPE OF .n:r E:IG:ClE' ?ECAu"::ro;;s 
MUST BE TAK:ll TO KEEP CIZA.'l OF T!iE I:ITAI.E AI!'. S7:lE.'J ! . THE 
SUCT!ON NEAR THE :C:lTA<(E CA.ll AI.SO PULL r:1 :'.ATS , G:.ASSES , LJCSE 
CLOTHING A.'10 WI?E-RAGS FRCM POCKETS. A.llY LOO SE A."<TICLES :-rusT 
BE MADE SECURE OR RE!OVED BEFORE WO!ua:rG ARCu:iD TS EIG:CiE. 

DO llOT USE :E:ilGfäE llACE:.:;:.z S:::3VICE I:l':El!P!iO,IE JACK ~:; ::;;G ::;:: 
WHICH IS TO BE STARTED OR IS IN OPERAIION. PERSOU:l'E!. : !AY BE 
INJlJl!ED BY E.IGDE L'IU:r SUCTIOll OR E:XliAUST BLASTS . 

CAUTION. PERSO!ll'IEL SHALL Ela:RCISE CARE TO ENSURE Tl!AT !:.~€: , c::::.,,rsET , 
HKrS, GLASSES, WIP.:-RAGS, A.llD ARTICLES OF CLO'::;:I:IG A."iE STRA??E:il 
SECURELY IN POSIT!ON OR RD!OVED BEFOEE J/OR.>:::ro >.l'Cc:,:J :::E 
EllGINE. NO EFFORT Sa.u.L BE MADE TO l!ET?IE'/E EW!?::::C:::T ~l!OP!'E:J 
NEAR Tl'.E ENGI?lE IliTAKZ BUT THE THRUST L<."tt:l! SP.ALL BE RE:ü1'~:ED 
TO THE rut.LY ImrAl!DED POSITION AND THE START LEV.:!! :ClMEDIA:rELY 
MOVED TO CUTOFF POSITION. 

PERSONllEL DANGE!! A.REA5 SHALL RECEIVE SPECIAL CO!ISIVERATION "•r21 
POSITIONING PERSONNEL, EQUIPMZNT, VEHICLES , OR OT!!ER AIRCRA,,"'T 
IN PROXIMITY OF OPERKrING ENGINE. 

BEFORE OPERATING EIIGINE, CHECK TIL\':" E:!GBE nrLET, ü'PP'El'! St.1ii'ACE 
OF WDIG A.'ID FUSELAGE, AllD Ru'mJP AREAS ARE FREE OF SA:ID , GRAV::., 
LOOSE OBJECTS, OR EQUI?MEIIT Tl!AT COULD B:;: D!'.Aw:l I:ITO THE E:lGI:IE 
INLET OR THROWN Af'I'S BY THE EXHAUST BLAST. 

CLEAR AREA SURROUNDWG EIIGIJIE OR ALL S~IOW' A.'10 !CE. EXT::1sr,~ 
D.A.'!AGE TO COMPR.:SSCR ELADES C.\11 BE CAt:SEil BY T::E E:~?.,,.iCE :;::r;:o 
THE ENGI:r.: OF REUT!V:E:LY SMALL PIECES OF re:;:. 

TR 71-115 
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DISTANCE FRQM AIRPLANE CENTEALINE 
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Turbofan Engine Hazard Areas 
Figure 501 (Sheet 1) 
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TAKEOFF THAUST 

Turbofan Engine Hazard Areas 
Figure 501 ( Sheet 2) 
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E. ëxcaust Characteristics (Ftg. 501) 

' 
(1) Veloc1ty. Extre~e caut1on must be exerc1sed ~hen parking the 

ai~craft for runup to avo1d poss1ble 1nJury to personnel or damage 
to property or other aircraft. At high engLne rpm the exhaust blast 
may pick up and blow loose d1rt, s1zeable stones, or sand and debris 
a distance of several hundred feet. A blast fence is recommended if 
the engines are to be operated at high power settings in an area not 
suff1c1ent for diss1pat1on of the exhaust blast. 

(2) Temperature. High temperature will be found up to several hundred 
feet from the exhaust nozzle depending on wind conditions. Concrete 
aprons are recommended for runup areas as exhaust temperature close 
to the engine is high enough to deteriorate bitumineus pavement. 
Occasionally when a engine is started, excess fuel accumulation in 
the tailpipe ignites and long flames are blown out of the exhause 
nozzle. Stand clear of tailpipe during engine starting and remove 
all flammable materials from vicinity of engine and aircraft. 

(3) Toxicity. Tests have indicated that the carbon monoxide content of 
exhaust gases is low but other gases are present which have a 
disagreeable odor and are irritating in effect. Exposure will 
usually cause watering or a burning sensation of the eyes. Less 
noticable but important is the respiratory irritation which may be 
caused. For these reasons exposure shall be avoided, particularly 
in confined areas where the concentration of gases may increase. 

F. Engine Ignition 

WARMING: THE ENGINE IGNITION SYSTEM IS CHARACTERISTICALLY HIGH IN 
ENERGY. THE NATURE OF THE SYSTEM IS SUCH AS TO RENDER IT A 
HAZARDOUS, POSSIBLY FATAL, SOURCE OF ELECTRICAL SHOCK UNLESS 
THE NECESSARY PRECAUTIONS ARE EXERCISED. DO NOT TOUCH IGNITER 
PLUGS WHEN THE IGNITION IS ON. DO NOT TEST THE IGNITION SYSTEM 
WHEN PERSONNEL MAY BE IN CONTACT WITH IGNITER PLUGS OR WHEN 
FLAMMABLE MATERIALS ARE NEARBY. 

G. Compressor Bleed Valve 

2 

(1) When checking the compressor bleed valve for operation or perfonning 
work on, or adjacent to, the bleed valve while the engine is 
running, exercise extreme caution to stand clear during bleed valve 
open operation. 

1 

WARNING: WHEN THE BLEEO VALVE FIRST OPENS OURING OECELERATION FROM 
HIGH RPM, HIGH PRESSURE AIR IS OUMPEO OVERBOARO AT VERY 
HIGH VELOCITY. THE FORCE OF THIS AIR IS SUFFICIENT TO 
KNOCK A PERSON OFF HIS FEET RESULTING IN POSSIBLE INJURY. 

! 
1 

1 

TRI 71-104 
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H. Eng1nt No1se 

(1) The no1se intens1ty levels produced by an aperat1rg Jet eng1ne are 
capable of caus1ng temporary, as well as per-::ianent, loss of 
hearing. Even short exposures to extreme noise may result 1n damage 
to the ears and all personnel shall us~ some type of ~ar 
protection. Noise can affect the ear mechanism 1n such a ~ay as to 
cause unsteadiness or 1nability to walk or stand without reel1n~. 
Therefore, the use of cup type ear protect1on is recom.mended. If 
engines are to be serviced rrom aero-stands or platforms these srall 
be equipped with protective railing to prevent falls. 

I. Engine Cooldown 

(l) After engine operation, care must be taken to ensure that the 
tailpipe has cooled before any work is performed in that area. All 
other parts usually may be worked on without danger of burn. 

J. Fuel and Lubricating Oils 

(l) All fuel and lubricating oils tend to dry the skin. Precautions 
should be taken to avoid contact with these fluids as much as 
possible. 

2. Operate Engine 

A. General 

(l) Before operating engines, main landing gear wheels must be chocked, 
engine inlet and exhaust plugs removed, and engine inlet checked for 
freedom from foreign objects. The engine and its associated systews 
must be depreserved and serviced before attempting to start. During 
cold weather it may be necessary to preheat the eng1ne using an air 
heater until tne compressor rotates freely. 

71-5-0 
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(2) AJ.1 engines are started by low pressure air from a ground air 
source through the ground service connection, or by an operating 
turbocoiçressor through the pneumatic crossover manifold. On 
airplanes with hi/lo starters, high pressure air froll! the airplane 
self-contained source or from a ground high pressure source may be 
used to start the engine. Refer to Starting, Chapter 80. Initial 
starts on newly installed engines and motoring runs should be made 
using a ground low pressure air source. 

(3) After three consecutive shutdowns following ground runups, the 
combustion chamber drain tank must be emptied to prevent fuel from 
spilling over the hot engine from the tank pressurizing line in 
strut. Following a m1sstart or whenever it is desired to clear 
engine of fuel or vapor, perform Clear Engine procedure. 

(4) After the start bas been accompl1shed, the engine and its associated 
systems must be tested for normal operation. On completion of tests, 
the engine should be shut down 1n accordance with the Normal Engine 
Shutdown procedure. If abnormal conditions arise during start or 
run, the engine may be shut down 1n accordance with the Emergency 
Engine Shutdown procedure. 

(5) To el1m1nate overservic1ng, the engine 011 tank must be serviced 
within 30 m1nutes af'ter engine shutdown. Refer to Servicing, 
Chapter 12. 

B. Equ1pment and Materials 

(l) Ground Service Electrical Power Unit (60 KVA, 210 volt, 4oO cps) 
Louis Allis or equivalent 

( 2) Ground Low Pressure Air Supply Unit ( 35 psig minimum deli very) -
Boeing Model 502 or equivalent 

(3) Ground High Pressure Air Supply Unit (3000 psig delivery) - starter 
air bottle or equivalent 

(4) Thermometer (-20 to l20°F) 

(5) Shutoff valve fitted with adapter tube and nut to mate with No. 4 
nipple. Valve outlet to have drain hose connection suitable for 
coupl1ng of l/2-inch bore hose. (See figure 504.) 
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(6) Length of hese fitted with adapter to suit pressurizing and dump 
valve drain port (See figure 504) 

C. Motor Engine 

(1) Remove engine inlet, fan and exhs.uat duet covers 

(2) Check that engine fuel system bas been bled and depreserved, Refer 
to paragraph D, 

(3) Connect external electrical power and ground low pressure air 
supply to airplane. (See figure 502.) 

(4) Place thruat levers in fully retarded position and start levers in 
"CUTOFF" position. (See figure 503.) 

(5) Turn off all unnecessary syatem switches and pull (open) applicable 
engine igniter circuit breakers 

CAUTION: 'ro AVOID POSSIBil.ITY OF INADVERTENT START DURING l«l'roRING, 
PULL ( OPEN) APPLICABLE ENGINE IGNITER CIRCUIT BREAKERS 
LOCATl!:D ON BAT!ERY AND ESSENTIAL 28V CIRCUIT B8EAKER 
PANEL (P6) 

(6) Check that fire switch is in "NORMAL" position. 

(7) When motoring inboard engines check following· 

(a) Utility hydraulic reservoir is serviced 

(b) B';yd.raulic linea are connected at engine disconnect panel. 

(c) lfyd:raulic supply shutoff valve positioned to "OPEN," 1.f' 
applicable 

(8) With alternate low pressure start switch at "OFF," poaition pressure 
selecter switch to "MANIFOLD," ("LOW PRESSURE") 

(9) Position engine start control switch to "GROllml START" and observe 
N2 rpm increase. 

CAUTION· THIS IS A MDMENTARY TYPE SWITCH AND IF INADVERTENTLY 
RELEASED PRIOR 'ro END OF MDTORING RUN, SWITCH MUST NOT BE 
RE-ENGAaED Ul!lTIL 30 SECONDS AFTER ENGINE AND STARTER RAVE 
STOPPED RO'îATING. 

DO NOT MOTOR ENGINE LONGER THAN NECESSARY STARTER UNIT 
DUTY CYCLE ALLOWS A MAXIMllM OF 2 MINUTES ON AND 5 MINUTES 
OFF. REFER TO CRAPTER 8o, "STARTING." 

(10) Discontinue motoring by placing engine start control and presaure 
selecter switches to "OFF" position 
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D. Bleed and DepreserTe Engine Fuel System. 

(1) General 

71-5-0 
Page 506 

(a) Bleeding and depreserving of angina f'uel syetem in neceeeary 
following installation of ne• engine which haa been preaerTed 
in accordance with PWA Overhaul Manual or llaintenance 14anual 
procedure {atorage period axceeding 28 da7a). 
Tha applioable dapraaervation procedure ia deaoribed in 
paragraph (2). 

(b) Bleeding only ia necessaey following new angina inatallatioa 
which does !!21 have fuel system preserTed as per PWA instructions 
or following change of fuel control, ruel pump or fuel heater, 
or after removal of engine fuel atrsiners or fuel flowmeter, 
as air trapped in the fuel aystem can be removed by axcerciaing 
the throttle during angina running, until normal operation 
and throttle responsa is obtained. 
Bleeding procedure ia described in paragraph (3). 

-~-FOWAltDTHRUST l.fVERS 

REVEIISE THRUST LEVERS -..---. 

ENGINE START 
LEVERS (CUTOFF POSITTON) 

SH TR 71-2 

Throttle Control Stand 
Figure 503 
T.MAT.PR. 
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(2) Bleeding and depreaervation procedure (preserved engine). 

(a) Remove pressuriz1ng and dWDp valve drain plug, inaert hoae with 
adapter into drain hole and place hoae end into five gallon capacity 
container. 

(b) CoMect external power to airplane and place engine fuel abutoff 
valve switch to OPEN. 

(c) Posit1on fuel boost pump switches to ON and check that fuel inlet 
pressure indicator light goes out, 

(d) Move start lever to START position. (See figure 503). 

(e) Motor engine (paragraph C) at 20 to 25% N2 rpm, until approximately 
two gallons of fuel have diacharged from fuel presaurizing and dump 
valve drain port or traces of preaervative oil disappear. 

(f) Move start lever to CUTOFF position and tuni fuel boost pump 
swi tchea to OFF. 

\ (g) Rsplace fuel preeeurizing and dump valve drain plug. (figure 504). 

) (h) Perform bleeding procedure as per paragraph (3). 

Î 

(3) Bleeding Procedure ( non-preserved engine or accesaoriea). 

!!QI!• Bleeding of the fuel system mey be performed simultaneously with 
initial engine run up before trim, aa deacribed in paragraph 2 I 
(4) or 3 C (13). 

(a) Start engine aa outhned 1n paragraph 2 H • 

.!'!Q!!• Cloaely monitor the EGT aftar light-up for evidence of 
poaaible het start. 

(b) A1'ter engine haa stabilized for five minutea at idle rpm, 
purge air from fuel aontrol aystem by cycling the thrust lever 
aeveral times F'IID and AP'l', without exceeding 85% N2 rpm. 

!m• Continue bleeding until stable fuel flow indicstion and 
normal engine operation with throttle reaeponse is 
obtained. 

(c) Perform engine trim, or if not required, stop eagine following 
paragraph 2 J. 
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E. Clear Engine 

(l) FolloWing an,y unaatiafactory start, an engine motoring run must be 
perfol'Jled to clear engine of trapped fuel or vapor. 

(s) Motor engine at 20 to 25% N2 rpm for 10 to 20 seconde as 
outlined in paragraph c. 

F, Prepare to Start Engine 

(1) Check and clean area around airplana and inaure that engine inlet 
&11d exhaust ducta are free of foreign obJects, Position personnel 
guards around plane at correct distance from engine. 

(2) Check that wing flapa are fully up, 1118.in landing gear wheele are 
ohocked, noae •heel eteer1ng linkage ia engaged and all gear locka 
are inatalled, 

(3) Remove aide cowl panels, Refer to 71-5-21. 

(4) Depreserve and aervioe engine and aaaociated aystema if neceasary. 

(5) Carefully check engine. Inaure tbat all coMsctions are t1ght and 
free from leaks and that l1nes, tubing and controle are secure and 
properly locked. 

CAUTION: DURING FREE'ZING CONDITIONS CHECK FOR ICE IN ENGINE 
COlll'RESSOR INLET AND EXl!AUST UNIT, TURN ENGINE 
COIIPRESSOR BY HAND IN COUNTERCLOCKWISE DIRECTION AND 
CHECK FOR FREE ROTATION, IF ICE IS PRESEli'I', PREl!EA T 
ENGINE l'ITH AIR HEATER. FOR ENGINE STARTING PRECAUTIOHS 
DURING EXTREME WEATHER CONDITIONS, REFER TO CHAPTER 72, 
"EHGIIIE". 

(6) Install aide co•l panels. 

(7) Check position of tollowing switchea1 

{a) Fuel Beater, "OFF", 

( b) Turbocompressor, "STOP". 

(c) Wing and Nacell Anti-Icing, "OFF". 

{d) Low Preaaure Blaed Air, "OFF". 

{e) Air Conditioning Packs, "OFF". 

{ 
SAB RtV 27 DEC. 197S 
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CAIJrION: GROUND RUNNING OF THE ENGINE AT TAKEOFF POWER SHALL BE 
RESI'RICTED TO 5 MINUI'ES OOY AND 2 1/2 MINIJrES WEI' THIS WILL 
l'REVENl' CERTAIN COMroNENTS OF THE POWER PLANT INSI'ALLATION FRCM 
EXCEEDING THEIR TEMPERATURE LIMITATION 

CAlJrION: THE ENGINES SHOULD BE OPERATED ONLY WITH SIDE COWL PANELS 
LOCKED IN PLACE, THIS WILL AVOID DAMAGE TO ENGINE WIRING AND 
CCMPONOOS CAUSED BY THE FAN AIR BLASI'. AN EXCEPTION TO THIS 
PROCEIX.JRE CAN BE MADE IF THE FAN REVERSER ONLY IS POSITIONED 
TO REVERSE T!IRUSI'. REFER TO PARAGRAPI! 4 ,A. 

(1) The recommended start Umite.tions for air turbine starters are as 
follovs: 

(al For nonnal starting using lov or high pressure (ii' high 
pressure starters inste.lled) the duty cycle is 30 seconds on 
and 60 seconde off for first start, 

(b) For a slov starting engine using lov pressure air, the duty 
cycle may be extended to 60 seconds on at speeds up to 
starter..cutout-apeed and 60 seconde o:t':t'. This extended duty 
cycle may be repeated once and then e. 5 minute cooling period 
observed betveen extended duty starts. 

(c) - Ileleted. 

(2) Recommended engine opera.ting conditiona and limits are outlined in 
:t'igure 505. Ope,re.ting condi tiona are described as follows: 

(a) TAKEOFF - MsXimum thruat ave.ilable. Rating is obtained by 
positioning thrust lever to obte.in computed TAKEOFF Pt7 or 
Pt7/Pt2 (EPR) :t'or existing embient conditiona, 

~: D.u-ing statie engine running conditions inlet pressure 
(Pt2) sensing probe senses only barometric pressure 
( PAmb) . D.u-ing te.keoff and in fiight, inlet pressure 
probe senses both rem air and altitude pressure 
ve.rie.bles, 

(b) MAX. CONTINUOUS - MsXimum thrust vhich may be used 
continuously. Rating is primarily intended :t'or emergency use 
during fiight and is obtained by positioning thrust lever to 
predetermined PT7 or EPR. 

(c) NORMAL RATED - Maximum e.pproved for normal climb during 
flight opera.tion. Rating is obtained by positioning thrust 
lever in aame me.mier as :t'or MAX. CONTINUOUS, 

(d) MAX CRUISE - Me.x.imum thrust approved for cruising. 

(e) IDlE - This is not an engine rating, hut e. thrust lever 
position suitable for minimum thrust operat1on on the ground or 
in flight. It is obtained by fully rete.rding thrust lever. 

2 
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H. Start Engine 

(1) Start engine (ground low pressure air source). 

CAUTION DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE 
CO!PRESSOR INI..ET AND EXHAUST UNIT. TURN ENGINE 
CO!PRESSOR BY HAND IN NCR4AL DIRECTION OF ROTATION 
( CLOCKWISE AS VIEWED FRCM REAR OF ENGINE) AND CHECK 
FOR FREE RorATION. IF ICE IS PRESENT, PREIIEAT ENGINE 
WITH AIR HEATER. FOR ENGINE STARTING PRECAUTIONS 
DURING EXTREME WEATHER CONDITIONS, REFER TO ENGINE, 
CliAPTER 72. 

(a) Prepare check sheet to record eogine data during start and 
ground running operation. 

(b) Provide electrical power and connect ground low pressure air 
supply to airplane. 

(c) Place thrust levers in fully retarded position and start levers 
in CUTOFF position. Turn off all unnecessary system switches. 

(d) Check that adequate :l'uel is present in tanks and position fuel 
shutoff valve switch to OPEN. 

(e) Position fuel boost pump switches to ON and check that :l'uel 
inlet pressure indicator light goes out. 

(f) Position ground start selecter switch, if fitted, to LOW PRESS 
(MANIFOLD) and position le:rt and right wing air Clonditioning 
ma.nifold isolation valve switches to OPEN. 

( g) Hold eng:l.ne start con trol switch on GROUND START ( GND) • When 
N2 rpn reaches 15% and same positive Nl rotation is indics.ted, 
move engine start lever to START detent • 

CAUTION: ADVANCING START IEVER PREMATURELY CAN RESULT IN A 
HOT START. 

Apr 15/69 71-5-0 
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0perating Time Limit Max Observed 011 Press. 011 Temperature 
Condition (Minutes) Exhaust Gas PSIG Range •c 

Temp (EnT) •c Norma.l (III) (IV) 

Takeoff 5 555 (V) 40-55 40-132 
575 (VI) ' 

Max Continuous Continuous 49() (V) ,, 40-132 
510 (VI) 40-55 

Maximum Cruise Continuous 490 (V) 40-132 
510 (VI) 40-55 

Idle Continuous 340 35 Minimum 40-132 

Starting MOlnentary 450 

Acceleration 555 (V) 40-132 
575 (VI) 40-55 

NarE: Above li.mits are based on fuel per FWA 522-C and 011 per FWA 521 

I Rotor maximum speed li.mits: Nl rotor (JT3D-3) - 6800 rpn (109 9%) 
Nl rotor (JT3D-3B, JT3D-7) - 6850 rpn (110.8%) 
N2 rotor (JT3D-3Î JT3D-3B) - 10,250 rpn (106.2%) 
N2 rotor (JT3D-7 - 10,300 rpn (106.7%) 

II 100% Nl = 6186 rpn 
100% N2 = 9655 rpn 

III. Norma.l oil pressure is 40 to 55 psi. At throttle settings of 62 percent 
N2 rpn (approxima.tely 6000 rpn) and above, oil pressures between 35 and 40 
psi are undesirable 0il pressures below norma.l'should be corrected before 
next takeoff. 

IV The oil temperature l:unit for continuous operation is 132°C (270°F) A 
maximum oil temperature of 143°C (2,0"F) is allowed for a maximum period 
of 15 minutes. 

V, JT3D-3 and JT3D-3B, 

VI. JT3D-7. 
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(h) Move engine start lever to IDLE detent when N2 rpm reaches 
approx1mately 50%. 

CAUTION: IF STARTER OOES NOT CUT OUT BY 4o% N2 RPM, REl'llRN 
ENG INE START CONTROL SWITCH TO "OFF" POSITION. 

NOTE: Light-up will be evidenced first by rise 1n exhaust gas 
temperature (EilT) and shouJ.d take place within 20 seconds 
after step ( g) is accompl.ished. N2 rpm and EilT shouJ.d 
be monitored 1mmediately after light-up to ascertain that 
engine accelerates normally and the EilT does not exceed 
specified 11mits 1n Engine Starting and Operating 
Limitations, figure 505. Observe starter 11mitations. 

CAUTION· WHENEllER THE ENGINE FAILS TO UGHT WITHIN 20 SECONDS 
OR THE EilT IS CLlMBING RAPIDLY TIIRU 4oo 0 c DURING A 
START, RE'IDRN START LEVER TO CUTOFF TO AVOID 
EXCEEDING THE 450°C MJMENTARY UMITATION. CONTINUE 
TO MOTOR ENGINE FOR 10 TO 15 SECONDS TO REMOVE FUEL 
AND VAPOR OR EVIDENCE OF FIRE FROM WITHIN THE ENGINE, 
OR UNTU EilT BECOMES NORMAL. AFTER SATISFAC'IDRY 
CID.RING OF ENGINE, REl'llRN START SWITCH TO OFF. 
AFTER ENGINE ROTATION CEASES, AND BEFORE ANOTHER 
START A'ITEMPT DETERMINE AND RECTIFY CAUSE OF 
UNSATISFACTORY START. 

~· Following the above procedure during a developing hot 
start can usually prevent exceeding the temperature 
limits. 

(i) Check that engine accelerates normally to idle rpm, and that 
oil low pressure we.rning light goes out. 

(j) Place pressure selector switch, if fitted, to OFF, Rfter engine 
has attained idle rpm, 
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(k) Allow engine to stabilize at idle rpn and check the following. 

1) EPR Approx:unately 1.06 

2) EGT: 260°c normal (340°c max=) 

3) N2 rpm: 58% (+0/-2%) 

4) Fuel Flow: Approximately 900-1000 pounds per hour 

5) 011 Pressure 35 psig m:inl.lllllill (41 to 43 psig normal) 

6) 011 Temperature: 40 to 132!C 

7) Engine :fuel filter temperature for applicable engine Fuel 
filter temperature should read approx:unately io•c higher 
than indicated temperature of :fuel in No 1 main :fuel tank. 

(2) Start Engine (Low Pressure Air, Turbocompressor Source) 

CAUTION DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE 
COMPRESSOR INlET AND EXHAUST UNIT. TURN ENGINE COMPRESSOR 
BY HAND IN NORMAL DIRECTION OF ROTATION (CLOCKWISE AS 
VIEWED FROM REAR OF ENGINE) AND CHECK FOR FREE ROTATION 
IF ICE IS PRESENT, PREIIEAT ENG INE WITH AIR HE:ATER. FOR 
ENGINE STARTING PRECAUTIONS DURING EXTREME WEATHER 
CONDITIONS, REFER TO ENG INE, CHAPI'ER 72. 

(a) For pneumatic crossover starts between engines on opposite 
sides of airplane, posi tion right and left w,.ng ma.nifold 
isolation valve switches to OPEN 

(b) Start eng,.ne equipped with turbocompressor per paragraph (1), 
and operate at idle rpn 

(c) Place turbocompressor control switch for this engine to START 

(d) Check turbocompressor, on eng,.né Just started, for satisfactory 
operation. 

(e) Increase power on this engine until pneumatic duet pressure 
reaches 35 psi, (This requires 85 to 86% N2 rpm.) 

( f) Place fuel shutoff valve switch to OPEN and fuel boost pwnp 
switches to ON, for engine to be started 

(g) Continu~ start procedure as outlined ,.n paragraph (1) steps 
( g) through ( k) 

(h) Reduce power on engine used for crcss-startillg once second 
engine attains idle speed 
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( 3) Start Engine ( Ground High Pressure Air Source, Engine 3) 

10 
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CAUTION: DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE INLET 
AND EXl!AUST TURN ENGINE COMPRESSOR BY HAND IN NORMAL 
DIRECTION OF ROTATION (CLOCKWISE AS VIEWED FROM REAR OF 
ENGINE) AND CHECK FOR FREE ROTATION. IF ICE IS PRESENT, 
PREHEAT ENGINE WITH AIR HEATER FOR ENGINE srARTING 
PRECAUTIONS DURING EXTREME WEATHER CONDITIONS, REFER TO 
ENGINE, CHAPI'ER 72. 

(a) Provide electrical power and close starter air battle 
isolation valve. Refer to Starting, Chapter Bo. 

(b) Connect high pressure air supply to ground connection of high 
pressure air system. (See figure 502) 

.!iQ!i_• High pressure air can be an extemal air battle or from 
an air compressor, capable of 3000 psig delivery. 

(c) Place thrust levers 1n retarded position and start levers 1n 
CUTOFF position. Turn off all unnecessary systems switches. 

( d) Check that adequate fuel is present in tank, and then position 
fuel shutoff valve switch to OFEN. 

(e) Place appropriate fuel boost pump switches to ON and check that 
fuel inlet pressure indicator light goes out 

(f) Position ground start selecter switch to HIGH PRESS (BOTTI.E) 

71-5-0 
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(g) Hold engine start control switch to GROUND START (GND). Advance 
the engine start lever to START detent at first indication of 
N2 rotor rpm. Addi t ionally for JT3D-7 engines, mani tor the Nl 
tachometer for indication of Nl'rotation. 

CAUTION: IF THE ENGINE IS AllOWED TO TURN TO 15\{, N2 OR GREATER 
BEFORE MOVING THE START LEVER FROM curoFF' THE STARTER 
TORQUE WILL HAVE DECREASED SO MUCH AT UGHT-OFF !'!IAT 
THERE WILL BE INSUFFICIENT TORQUE FOR NORMAL 
ACCE!.ERATION TO IDLE. THE RESULT MAY BE A HOT OR l!UNG 
START. 

CAUTION: FOR JT3D-7 ENGINES, IF Nl ROTATION IS NOT OBSERVED 
DURING THE INITIAL PHASE OF THE START, THE START 
SHOULD BE DISCONTINUED IMMEDIATELY 

CAUTION: THE ENGINE START CONTROL SWITCH IS A MOMENTARY TYPE 
SWITCH. PREMATURE RELEASE FROM GROUND POSITION 
BEFORE STARTER CUTOUT CAN CAUSE A HOT START. 

llil'.ll,_: Light-up will be evidenced first by a rise in exhaust 
gas temperature (EGT) N2 rpm, mT, fuel flow and oil 
pressure should be monitored immediately after light-up 
to ascertain that engine accelerates normally and ErlT 
does not exceed, the limits spec:U'ied in Engine Starting 
and Operating Limitations, figure 505. 

(h) Return engine start control switch to OFF position .at starter 
cutout or 4o% N2 rpm, whichever camee first. 

( i) 

( j) 

Move engine start lever to IDLE detent when N2 rpn reaches 
approximately 50%. 

Return ground start selecter switch (when fitted) to OFF 
position when engine reaches idle. 

13 
Jul 15/68 

+ 



( 

( 

13 
Jan 15/69 
+ 

BOIFIN~(-rt + 
MAINTENANCE MANUAL 

( 4) Ste.rt engine ( airplane high pressure air source engines 2 and 3) . 

CAUTION: IJURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE INIEl' 
AND EXHAUST. TURN ENGINE COMPRESSOR BY HAND IN NORMAL 
DIRECTION OF ROI'ATION ( CLOCKWISE AS VIEWED FROM REAR OF 
ENGINE) AND CHECK FOR FREE RorATION. IF ICE IS PRESENT, 
PREHEAT ENGINE WITH AIR HEATER, FOR ENGINE STARTING 
PRECAUTIONS DURING EXTREME WEATHER CONDITIONS, REFER TO 
ENGINE, CHA.Pl'ER 72 

(a) Provide electrical power and check that ste.rter system air 
bottles are fully che.rged. Mini.mum bottle pressure for high 
pressure ste.rts is 2700 psig. 

(b) Place thrust levers 1n retarded position and start levers 1n 
CUTOFF position. Turn off all unnecessary systems switches 

(c) Check that adequate fuel is present 1n tank, and then position 
fuel shutoff valve switch to OPEN. 

(d) Place appropriate fuel boost pump switches to ON and check that 
fuel 1.nlet pressure indicator light goes out. 

( e) Posi tien ground start se lector switch to HIGH PRESS (BOl'TLE) . 

(f) Hold engine ste.rt control sv.i.tch to GROUND START (GND). Advance 
the engine start lever to START detent at first 1.ndication of 
N2 rotor rpn. Addi tionally for J'I'3D-7 engines, monitor Nl 
tachometer for indication of Nl rotation. 

CAUTION: IF THE ENGINE IS ALLOWED TO TURN TO 151, N2 OR GREATER 
BEFORE MOVING THE START LEVER FROM CUTOFF, THE STARTER 
TORQUE WILL HAVE DECREASED SO MIJCH AT UGHT-OFF THAT 
THERE WILL BE INSUFFICIENT TORQUE FOR NORMAL 
ACCELERATION TO IDLE. THE RESULT MAY BE A Har OR 
HUNG START 

FOR J'I'3D-7 ENGINES, IF Nl RarATION IS Nor OBSERVED 
WRING THE INITIAL PHASE OF THE START, THE START 
SHOUID BE DISCONTINUED IMMEDIATELY. 

THE ENGINE START CCINTROL SWITCH IS A MGIENTARY TYPE 
SWITCH PREMATURE RELEASE FROM GRCJUND POSITION 
BEFORE STARTER CUTClUT CAN CAUSE A HO!' START. 

NOl'E: Light-up v.i.11 be evidenced first by a rise in exhaust 
gas temperature (EGT). N2 rpm, EGT, fuel flow and oil 
pressure should be monitored immediately after light-up 
to ascertain that engine accelerates normally and EGT 
does not exceed the limits specified in Engine Starting 
and Operating Limitations, figure 505, 

71-5-0 
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(g) Return engine start control switch to OFF position at starter 
cutout or 4o% N2 rpm, whichever comes first. 

(h) Move engine start lever to IDLE detent when N2 rpm reaches 
approxi.mately 5CJI,. 

(1) Return ground start selecter switch to OFF position when 
engine reaches id.le, 

2 
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I. Operate Engine and Associated Systetns 

(1) Operate engine at idle rpm for 5 minutes and check 1nstruments for 
proper engine operation. 

(2) Deleted 

( 3) Ad.just engine 011 pressure to within specified range Refer to 
"Ad.Just Engine Dil Pressure." 

(4) Accelerate engine four or five t:unes to approximately 85% N2 rpm 
to purge all air from fuel systetn 

!l.Qll;: stable fuel flow indication ;ri th norinal throttle response 
is considered to be satisfe.ctory indication that air has 
been purged fram engine fuel systetn 

(5) With engine at idle, check thrust reverser operation Refer to 
Chapter 78, "Exhaust " 

( 6) Slowly increase power from approximately 50% Nl rpm and check surge 
bleed valve operation with the assistance of a ground crewma.n. 
The surge bleed valve ma;y be observed through the port on the left 
side cowl panel. Compa.re surge bleed valve operation for the 
prevailing ambient tetnperature against the values of N1 rotor speed 
as given in figure 505A, 

( 7) Increase power to approximately 90% N2 rpm, stabilize EPR ( or pt7) 
and check engine and nose cowl anti-icing system operation. 

CAUTION. ro PREVENT DAMAGE ro THE FOAM RUBBER MATERIAL IN THE 
CENTER BAY OF THE INIET GUIDE VANES, LIMIT USE OF THE 
ENGINE AND NACEI.lE ANTI-ICING SYS'm1 TO 10 SECONDS AT 
AMBIENT TEl-!PERATURES ABOVE 50°F (10°c). 

( 8) Place ne.celle anti-ice switch "ON" and check for decrease in EPR. 
EPR value sbould decrease approximately O o4 units Position 
ne.celle anti-ice SW'itch to "OFF " 

Oct 15/64 71-5-0 
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( 9) Retard thruat lever to iclle position. 

-·························-: ' ffFfCTIVITY : 
·····················-······ 

TIJIIBOFAH 

(10) Check ving anti-ice syatem. Refer to Chapter 30, "Ice and Rain 
Protection. " 

( ll) Check constant speed dr1 ve operation. Re:f'er to Chapter 24, 
"Electrical Power" 

(12) On engines No. 2 and 3 check hydraulic system operation, Refer to 
Chapter 29, "~draulic " 

J. Stop Engine 

(l) General 

71-5-0 
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(a) If an engine has been above 85% N2 rpm for more than one ' 
minute during the five minutes prior to shut-down, engine must 
be operated at iclle rpm for an additional five minutes to 
ensure unifom cooling. 

(b) Emergency shut-down procedure vill only be used when abnomal 
conditions ariae or to prevent damage to engine. If an 
emergency stop from high power is necessary, both compressor 
rotors must be checked for freedom of rotation when engine has 
cooled. 

(2) Engine Shutdown Procedure (Nomal) 

(a) Allow engine to run at idJ.e rpm for five minutes 

(b) During last 30 seconde prior to engine cutofi' edvance power 
< ~o 75 to 80%. Thia assures complete scavenging of the oil 

sumps 

(c) 

(d) 

Move start lever' to 
decelerates freely. 
noises on rundown. 

"CU'IOFF" posi tien and check that engine 
Listen for ai,y ususual rubbing or scraping 

Position fuel boost pump switches to "OFF" and• fuel shutoff 
valve switch to "CLOSE." 

2 
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~: Present curve is compatible to engines having 
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Compressor Surge Bleed Valve Schedule 
F1gure 505A 
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{e) A:fter three consecutive engine shutdmms, actuate the 
cambustion chamber drain tank Jiffy valve. 

CAUI'ION: FAILURE TO DRAIN I'ANK WILL RESUI.T INA HAZARD IF FUEL 
DISCHARGED FRCM STRUT PORT DRIPS ON ENGINE, 

(f) Service engine oil tank w1thin 30 minutes of eng:l.ne shutdovn. 

(3) Engine Shutdovn Procedure (Emergency) 

71-5-0 
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(a) Fully retard thrust lever and move start lever to CUTOFF in 
quick succession. 

CAJITION· DO NCYI' PLACE START LEVER IN "CtJrOFF" POSITION WITH 
ENGINE OPERATING IN THE IIÎGH RPM RANGE WITHour FIRST 
RETARDING THRUST LEVER TO IDLE POSITION, RESUU'ANT 
HIGH FUEL PRESSURES MAY CAUSE INTERNAL DJ\MAGE TO 
FUEL CONTROI; UNIT OR TURBINE WHEEL SEIZURE MAY OCCUR 
DUE TO SUDDEN CONTRACTION OF ENGINE CASE, 

(b) Pull appropriate fireswitch on pilot's,11ghtshield, 

(c) Position applicable i'uel'boost pump sw1tches to OFF, 

(d) If engine 1s covled, actuate appropriate fire ext1nguisher 
sw1tch a.s required, 

T,R, 71-?l 
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(4) Internal Engine Fire During or After Shutdown 

~• Internal or tailpipe tïres are not detected by cookpi t fire 
alarm but reported by grouncl crew. 

(a) With external eleotrioel power a.nd eround low pressure air 
supply oonneoted to the airpla~e: 

(1) Place engine fuel shutoff valve in "CLOSE" pos1t1on, 

(2) On batte:..· and easential bus circu1 t breaker panel P6, 
open ( pull J applioeble ''ENG IGNITION" oiroui t breakers. 

(3) Open appropriate wing air conditioning isolation valve. 

(4) Engai.e starter et an;y ~peed up to 15% N2 rpm. 

~; If possible, eneage starter only after engine has 
stopped rotating. It starter has been engeged witn 
engine running, inspect the starter for sheared 
sha~t or ether damage before ueing the sterter 
again. 

(5) Motor engine to clear out all evidence of internal fire 
or tailpipe 1ire without regard for starter lim1tetions. 

(6) After lire ia c1eared, complete shutdown. 

CAUTION: GROUND Cltl!."'W IS REQUESTED NOT TO USE EXTINGUISHER 
AGENTS ON IJIITZRNAL ENGINE FIRE OR TAILPIPE FIRE 
UNLESS MOTORING FAILS TO BRING FIRE UNDER CON·r>ioL. 
HO·r SECTION OF ENGINE CAN WITHSTAND VERY HIGH 
TEMPERATURE. NORLIALLY, IF AN INTERNAL FIIG OR 
TAILPIPE FIRE IS PERMITTED TO BURN UNTIL ENGI!IE 
CAN BE l,\QTORED, ENGIIIE WILL EXPERIENCE. FAR LESS 
DA.MAGI: THAN l'HAT WHICH WOULTl BE CAUSED BY SPBAYI!IG 
A CORROSIVE OR CHILLING AGENT INTO TURBINE EXHAUST 
DUCT. ENGDIE REMOVAL IS MANDATORY AFTER USE OF 
LATTER METHOD. 

(b) With only external eleotrical power connected to the airplane: 

(1) Ground crew observes fire dies out by itself. 

(2) If fire inteneifies, aek cockpit for pulling the respective 
fire swi te 11, witho·.1t d1echerging A/C fire extinguisher battle, 

(3) Ground crew d1echarges fire extinguisher battle into the 
turbine exheu~t duet. 

(4) Engine removal is mandatory after u~e of any oorroe1ve or 
chilling agent. 

SAB REV 1 7 FEV 1975 
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3. Adjust ( Trim) Eng1ne 

2 

A. General 

( 1) Engine trim1ng is perfomed at part power setting and is a necessary 
requirement on newly 1nstalled engines or following a change of fuel 
control unit, Periodic trim adjustments may also be necessary 

(2) 

(3) 

during the life of the engine, to restore norma.l "cushion" between 
take-off and full throttle position S1nce the fuel control is fuel 
density sensitive, some change will occur 1n engine trim when 
switching from one fuel to another. An engine trimmed with .TP-4 
fuel will be "overtrimmed" when operated with kerosene while a 
kerosene trimmed engine will be "undertrimmed" when operated with 
JP-4 fuel. The amount of throttle cushion available 1s su:ff1c1ent 
to absorb such changes and permit use of either fuel without having 
to retrim the engines. 

Eng:be trim 1s affected by wind velocity and direction. Trim 
adjustnent loses its effectiveness as the angle of wind direction 
1ncrea.ses toward 90° from the engine inlet, Engines that are 
trum,ed 1n a cross-wind v1lJ. be "overtrimmed" when checked 1n a no 
wind condition while engines checked 1n a head wind will be 1n an 
"undertrimmed" condition. Tailwind conditions (beyond 90°) tend to 
direct engine exhaust gases forward to the engine inlet, S:lnce 
target values of turbine discharge pressure (Pt7) are corrected for 
ambient air temperature, exhaust gases ingested by the engine will 
produce an inaccurate trim adjustment. ( See figure 506.) Relative 
wind velocity may be disregarded providing the velocity is under 10 
mph and a blast fence is employed. 0therwise, the airplane should 
be headed into the wind. Engines should not be trimmed when wind 
velocity exceeds 25 mph or when icing conditions preva11. 

A check sheet should be prepared to record engine operation data 
during the trim run. See figure 507 for sample check sheet layout. 
Ambient temperature, true barometric pressure, .n<i idle and Pt7 targets 
should be recorded before commencing the engine trim run. The idle 
and Pt7 target values are determined from the tabulated trim charta 
( figure 5ll) . The EPR ( Pt7 /Pt2) reading which corre sponde to the 
target Pt7 value should also be noted to provide a check beween 
the control cabin EPR indicator and the engine Pt7 test indicator. 

Aug 15/65 71-5-0 
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NOTE 

TYPICAL FOA ALL ENGINES 

DO NOT 
TRIM 

0 

900 
l l 

[) WIND DIAECTIDN 

TO ACHIEVE CONSISTENTL Y GOOO TRIM 
RESUL TS THE AIRPLANE SHOULD BE 
HEADED INTO THE WIND AND TRIMMEO 
WHEN WIND VELOCITY (STEADY OR GUSTSI 
IS NOT llw-10RE THAN 25 MPH 

WHEN WIND VELOCITY IS LESS THAN 10 MPH 
WIND DIAECTION MAY BE DISREGARDED IF 

71-5-0 
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A BLAST FENCE IS USED OUAING ENGINE 
TRIM 

TRIMS ARE NOT AECOMMENDED WHEN WIND 
VELOCITY EXCEEOS 25 MPH OR WHEN 
ICING CONOITIONS PREVAI L 

Wind Direction and Velocity Limits 
Figure 506 
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A1 r c; 0 -1Rl N,.. 
1 

RATING NEX'l' FLIGH'l' NO FUEL GRADE 1 WFATHEJ< . . 
EN~ D:GINE EH\>T""J',jE DATA OAT BARD TAILPIPE FUEL QUANTITY 
ro· SEFCAL 140 T>.J...TE SPEED •F rNS HG ABS CONFIGURATION POUNllS 

1 , 1 Main 
0 -
; .. '. 
" 

,. ·-

1 
DATE 

~~: TIME 
RUN 

Act1VB.t.e or insta...._ pa.l"'t rover trim stops Start and run at 1 e ter 5 m!.nutea Cheels: 
f'ue... nes. t.er [IITit.urbocorm::-easor ITTIJ e.:::it.1 -icing ITTIJBlld !.P bleed I j j j jof'f Increase 
t.o pan pove:- 'trilt st.o~ tor ... 5 - 20 seeonQB Aajust M.\X trll screw to part ~r Pt7 
ui.rge~ Reauce pover w idl.e anc. &à.just id.J.e t.rim screv to g1 ve 5e,; N2 iàle ~ Tb.eD tr!.m 

as fo!.lov6 !nerease pover -:.o par,; pover t!'lll st.crp tor 2 m.i.111.rt.es Ad.just MX. ~!'im serew .. ·--,- --ve:- Pt'7 --·-·t. àu:in" r~--, "'I"\ se--o-""s 
ENG POWER 

Tam Pam 
EPP OF P+..., ( Pi.J.ot 's p.- Test Ge.rTe l N11UM EG'l' N2;:™ Wf OIL 

·:W:G~• TA OR . .. "" -.. •c LbÎHr PF T 

et PART 
POWEP 

i-3- TRIM. 
4 STOP 

Aè. ,ust -~ t.0 àat.a. u Pt" . llize to:- -i C seconà.s 

ENG POWER TARGE: -PI~~5 
MO ADJ DATA 

POS SETTING Pt7 " Rw. PI.ATE SPEED 

:± DATA 
PIATE 

__.,:... CH!lcK 

" Redaee pove::- U> 1d.J.e S?:w.t dovD and deac:t1 va. te or st.oV part pover t!"im stop Start and 
ni.& at id.Le tor 5 mi.nut.es, tb.ei. lll:-reaae nnver t.o ta.k.e--of't' rati"i!r 
ENG POWER EPR OP Pt" N1 EGT N 

Lb:,lir 
INS LEP'!' AT DIL OIL 

R!MARKS ~= ,........,..T~"'• TARGE'!' :Tu!.L ,l,JUM •r ~ !UM ...,.,..LO"' 1 c: OUAD TD,!P PRESS 
1 " 0 

? . C 

, 
4 

Reauce poye::- t.0 1dle for 5 minute& - WFATHEF 
Aè.just iele :-pm and o!.... preaaure a• requ.1reci, 
Sl:w.t. doW?:. 

ENG POWER '"" ·- OlL R!MARKS 

""" c:~T'lil'G ( RD PRJ:SS 

....L IDLE 
_2,_ •O 

-f-
58 -2~ 
N2 RH' 
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DETAIL A 
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REMOV;.BLE P;.RT POWER TRIM 
STOP (STOWEO POSITION) 

(/ 
owe;, COtHROL 

ER 

REMOVABLE PART POWER TRIM 
STOP ASSEMBLY (INSTALLED PCSITION) 

r IMTEGR.A.L 0 ART POWER TRIM 
1 STCc tSTO\11:::D POSIT\01'41 

1 

~ 

lfuel Con~rol Unit Part Power Trim Steps 
Figure 508 
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(4) Trimming the engine is e.ccomplished by e.dJusting the IDLE e.nd MIL 
(Msx:llllum) trim screws, on the forward end of the fuel control, with 
the part power trim stop in the e.ctivated position to limit throttle 
cross-she.ft e.ngle. Identifice.tion e.nd direction for e.cljustment is 
stamped on the pe.d e.clje.cent to the 

1
tr:un screws. (See figure 508.) 

(5) 

On engines fitted with we.ter iIJJection, e. we.ter in.Jection trim screw 
is loce.ted on the forward fe.ce of the fuel control (See figure 
508.) 

After a se.tisfactory trim run he.s been accomplished, it is necesse.ry 
to run the engine at takeoff power 1to ensure the.t the TAKEOFF 
rating e.nd adequate throttle "cushion" e.re obte.ine.ble. An engine 
e.ccelere.tion and decelere.tion check should e.lso be performed 

1 

B Equipment e.nd Me.terie.ls 

(1) 
1 

Me.nifold Pressure Ge.ge - Kollsme.n Type 83BK-3-05 or equivalent 
(with current calibre.tion che.rt) and e.de.pter hose with suitable end 
fittings to connect pressure ge.ge to Pt7 test fitting. 

(2) Tachometer Indice.tor - Te.kcal Model B!D.50B (Howell Instruments, 
Ine., Ft. Worth, Texe.s) or equivalent (with current calibre.tion 
che.rt) and adapter he.rness with four position selecter switch - to 
ene.ble both pilots tachometer i~ce.tors and test indicator to be 
used s:unul te.neously. Adapter he.mess plug must me.te with the 
Amphenol connector 69-0R20-27S (100), loce.ted below the copilot's 
waste container. ( See figure 509 .1) 

1 

(3) 

~: The tachometer gee.r re.tio for JT3D engines is O 435:l (N2) 
1 

Thermometer - ce.libre.ted 1n degrees Fahrenheit (-20° to +120°F) 

(4) Ground Low Pressure Air Supply Unit - (35 psig min:llllum delivery, 
450°F maximum tempere.ture, 95 lbs/min. minimum flov) - Boeing Model 
502 or equivalent. 

( 5 ), Ground Service 
Louis Allis or 

1 
Electrice.l Power Unit 
equi ve.lent. 

(6) Interphone Service Equipment 

- (60 KYA, 210 volt, 400 cps) -

Oct 15/69 
+ 
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(7) Flex Cable Assembly - Leer Ine. Part Number C3939C for dry engines 
or C3939D for engines equipped with water injection. 

(8) Water Injection Trim Adapter - Leer Ine. Part Number C3944A or 
equivaJ.ent for engines equipped with water injection. 

(9) Blast Shield - Leer Ine. Part Number C3942A 

(10) Power Assembly - Leer Ine. Part Number 4734A (includes actuator 
control box and two cable assemblies) 

(11) Holding Frame - Leer Ine. Model Number 3927B 

(12) Spacer (0.048 inch thick for JT3D-l engines; 0.099 inch thkk for 
JT3D-3, JT3D-3B, and JT3D-7 engines) to serve as shim between part 
power trim stop and fuel control power lever ann at temperatures of 
0°F and below. 

C. Prepare to Trim Engine 

71- 5-0 
Page 522 

!lQI!l_: An observer, with interphone to airplane control cabin, ahould be 
located at a safe distance from an engine undergoing trim 
operations. 

(1) Open aide cowl panels. Refer to 71-5~21 

( 2) Remove trim access door from the right aide cowl panel (See figure 
509 ) 

( 3) Check and clean up area, engine and engine mounted accessories. 

( 4) Install or activate part power trim stop at fuel control (See 
figure 508.) 

NOTE: Same fuel controle have a flip-loek type part power trim stop 
while othera have a removable type. Ensure that retaining 
screw of removable type part power trim stop is fully 
tightened sa that trim stop will not work loose during engine 
trim run. 

CAUTION· PART POWER TRIM srop IS SELECTI'IE ro ?ROvIDE CORRECT ?C¾"ER 
LEVER POSITION FOR RESPECTIVE FUEL CONTROL UNI:r, SIDPS 
ARE NOT INTERCHANGEAEI..E BETWEEN FUEL CONTPOL UKITS 

10 
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Engine Remote Trim Equipment Arrangement 
Figure 509 (Sheet 1) 

IDLE SPEED 
TRIM SCREW 

IDLE 

MIL 

MIL (MAXIMUM\ 
SPEED TRIM 
SCREW 

DETAIL A 

FUEL COMTROL 
UNIT 

TRIM ÀDJUSTMEHT 
SCREWS 
SEE DETAIL A 
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. " 
FUEL CONT ROL 
UNIT " . \ 

(~'S,-
:r TRIM ADJUSTMEl'-tT 

SCREW PAD 

'c 
' 

AIRPLANES 
WlïH WATER 
INJECï/ON 

!---WATER IHJECTION 
FLEX CABL'E 
A.SSEMBLY 

1 -- -,_---
' BLAST SHIELO"ATTACHEO 

TO SIOE COWL PANEL 

~--TRIM ADJUSTMENT 
SCREW PAD 

AIRPLANES 
WITHOUT 
WATER 
/NJECTION 

(SIDE COWL PANEL NOT SHOWN)----~ ----=---1 

-
" 

ACTU~TOR 

1 TO COP<TR::L aox IN 
1 AIRP~AME CONTROL CABI~• " 
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HOLDING FRAME 

Engine Remote Trim Equipmént Arrärig~ment 
Figure 509 ( Sheet 2) ' 
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WINOOW TO ACTUATOR_ 

BDEINC 'j7 n75J + ../,,re~ 
L'C::. L 

MAINTENANCE MANUAL 

1 
' 

~ 
CONTROL eox---r =i;P 

1 

26V DC POWER 
TO CONTROL BOX 

0 __ -,, 

-1----

MASTER TACHOMETER 

MASTER 
TACHOMETER 
UNIT 

CONNECTOR TO 
Al RPLANE WIRING 
IMS3106A 20 27P) 
169 6R20 27P1135)l 

AEMOVE COPILOT'S WASTE 
CONTAINER TO OBTAIN 
ACCESS TO AIACRAFT 
WIAING PLUG 

Oct 15/69 
Engi~e Remote Trim Equipment Arrangement 

Figure 509 ( Sheet 3) 
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( 5) Three.d Pt7 adapter hese through the blast shield then through the 
cowl pa.nel trim a.ccess door and connect to Pt7 test branch loca.ted 
at engine firewall. ( See figure 509. ) 

( 6) Close and la.tch cowl panels. 

CAUTICN· EN3JRE Pt7 Alllli'TER HOSE IS NOT 'IBAPPED OR PINCHED BE'IWEEN 
COWLING AND ENG INE CCMPCl'IENTS. 

(7) Three.d the flex cable assembly through the blaat ahield and insert 
i t up through the trim a.c ce sa door . Remove trim screv se als and 
attach cable a.ssembly to fuel control trim adjustment bleek. If 
engine is to be tr:lmned vith water injection (if fitted), a.ttach 
water injection trim adapter ca.ble. ( See figure 509. ) 

( 8) Insta.il blast shield over trim acce sa do= opening. 

CAUTICN THE BLAST SHIELD MUST BE INSTALI.ED TO PROTECT REMOTE TRIM 
EQUIPMENT FROM DAMAGE BY THE FAN AIR BLAST. WEEN 
TRIMMING PROCEDURE IS FINISBED COWI. PANEL WIM ACCESS OOOR 
MUST BE REPIACED. 

( 9) Attach free end of flex cable to power a.asemblj mounted in holding 
frame. ( See Ietail B,) Loca.te control box (detail C) in a.irplane 
control cabi.n and route electrica.l ca.ble from power a.ssembly through 
control ca.bin sliding window to control box. Alao route Pt7 pressure 
line through ca.bi.n "W'indow to a. convenient location for observing J 
manifold presaure test gage. 

( 10) Connect manifold pressure gage to Pt7 presaure line, also connect 
cable from power aasembly to control box. 

( 11) Remove copilots waste container to ga.in a.ccesa to fourteen-pin 
electrical plug loca.ted on forward face of a.irpla.ne frame. 

( 12) Connect fourteen-conductor cable beween a.irpla.ne plug and ma.ster 
tachometer selecter box. ( See detail D.) Connect wc-conductor 
ca.ble beween master tachometer selecter box and control box. 

( 13) 

( 14) 

Close "ENGINE TRIM" circuit brea.ker on circuit brea.ker pa.nel P5. 

Connect externa.l electrica.l power and ground low pressure air supply 
to airpla.ne. 
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( 15) Accure.tely determine and record Bmbient temperature and locaJ. 
barometric pressure. 

CAUTICJ'i'. DO Nor USE Alm'UNE OUTSIDE AIR TEMPERAIDRE ( OAT) 
mDICA'IDR TO OBTAm AMBIENT AIR TEMPERAIDRE. DO NOT 
APFLY BAROMETRIC PRESSURE CORRECTED TO SEA IEVEL, 
NORMALLY REPORTED BY CCJ'i'TROL TCYJER. 

( 16) Determine part power trim target Pt7 for Bmbient temperature and 
true loce.l barometric pressure us1ng figure 511, Note equivalent 
EPR vaJ.ue for check of pUot•s 1ndice.t1ng system. 

CAUTICJ'i' • DIFFERENT TRIM AND TAKE-OFF POWER SETTmG CHARTS ARE USED 
ACCORDmG TO THE TYPE OF E!'!GmE AND NOSE COWL mSTALLED 
CARE MUST BE TAKEN TC ENSURE THAT THE CHARTS USED ARE 
APFLICAm.E TC THE TYPE OF ENGmE AND NOSE COWl. mSTALLED. 

NOTE• Once the eng1ne bas been tri.mmed with either the large or 
sme.11 seconde.ry inlet door the nose cowl msy be che.nged to 
the other type without retr1mm1ng the eng1ne, 

( 17) Determine eng1ne date. ple.te speed power setting target Pt7, de.te. 
ple.te rpn correction, and de.te. ple.te percent :rpm correction for 
Bmbient temperature and true locaJ. be.rometric pressure us1ng figure 
511, 

( 18) Record eng1ne de.te. ple.te N2 speed and e.djusted de.te. ple.te N2 speed 
to check e.ctuaJ. eng1ne performance dur1ng trim run. 

NOTE Eng1ne de.te. ple.te N2 speed reference is ste.mped on de.te. 
ple.te te.g loce.ted on forward aide of eng1ne firewall. 

Aug 15/65 71-5-0 
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(19) Start engine. 

CAUTION: OBSERVE NORMAL ENGINE OPERATING LIMITATIONS WHIIE 
TRIMMING ENGINE. PRCMPI' THRUST LEVER ACTION MAY BE 
REQlJIRED TO PREVENT OVERSPEEDillG ENGINE IF T!IERE IS AN 
AIR IEAK IN Pt7 SYSTEM OR IF MIL (MAXIMUM) SPEED TRIM 
SCREW IS IllCORRECTLY ADJUSTED ON NEW ENGINE. 

~: Turbocompressor (cabin air compressor), fuel heater, air 
conditioning•units, anti-icing valves and low pressure bleed 
air ( outboard engines only) must be off during engine part 
pover trimming, The engine trim data charts (figure 511) 
are based on NO AIR BLEED. 

(20) Allov five m:inutes for engine to stabilize at idle rpn, then perform 
the folloving checks: 

(a) EGT: 340°c ma.x:!ImJ.m 

(b) N2 rpn: 58% (+0/-2%) 

(c) Fuel Flow: Approximately 900-1000 pph 

(d) 011 Pressure: 35 psig m:in:!ImJ.m (41 to 43 psig nornal) 

(e) 011 Temperature· 40° to 132'C 

~: The utility hydraulic system pump and the generator 
drive need not be disconnected during engine pover 
adjustment since the no laad pover requirement of 
these items is negligible. 

(21) If nev fuel control unit has been installed, ensure all air is 
purged from fuel system by exercising throttle four or five times 
from idle to approximately 85% N2 rpn. 

D. Trim Engine, Part Pover 

(1) Preset idle rpn. 

1, 

(a) At a.mbient temperatures of 0°F and belov, inste.11 a shim 
betveen the part pover trim stop and the power lever arm of 
the fuel control., Use a 0.048 inch shim for JT3D-l engines 
and a 0,099 inch shim for JT3D-3, JT3D-3B, and JT3D-7 engines. 

NOTE: Reduced part pover trim targets are used at temperatures 
of O'F and below to prevent e'xceeding take-off EPR 

71-5-0 
Fa.ge 526 

Use of the trim shim and the reduced Pt7 targets may 
result in some power lever mise.lignment, therefore, 
retrimming to the norma.l (above O'F) part power trim 
targets is recommended as soon as the a.mbient 
temperature permits. 
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(b) Advance thrust l.ever until. contact is made with part power 
trim stop. Stabilize for two minutes . 

CAUTION: IX) NOT USE EXCESSIVE FORCE WHEN ADVANCING THRUST 
LEVER AGAINST PART POWER TRlM STOP AS DAMAGE MAY 
RESULT TO TRlM STOP ASSEMHLY. A DAMAGED TRlM STOP 
IS CAUSE FOR RFJECTION OF THE FUEL CONTROL. 

(c) Operate remote trim control.s to adjust MIL (ma.x:llllum) speed 
trim screw at fuel control. to obtain Pt7 part power target. 

NOTE: Adjustment of ma.x:llllum speed trim screw one-quarter turn 
will change Pt7 val.ue approximately l.O in. Hg. 

( d) Retard thrust lever to idl.e posi tion end adjust IDLE speed 
trim s crew to obtain idl.e rpm of 5~ ( +O /-'èl, ) N2 rpm • Engines 
equipped with turboccmpressors must be adjusted to idl.e with 
the turboccmpressors operating. 

~: Good engine acceleration is dependent on a high idl.e 
rpm. Adjust idl.e rpn toward the high side of the 
tolerance. 

The above idle rpm adjustment procedure is recommended 
since there is interaction between IDLE and MIL 
speed trim screws . Idl.e rpm shoul.d be rechecked after 
final. part power trim adjustment is acccmplished. 

(2) Make finaJ. part power trim adjustment, (No water injection,) 

(a) With turbocompressor turned off, advance thrust l.ever until 
contact is made with part power trim stop, stabilize at part 
power setting for two minutes. During last 30 seconds adjust 
MIL speed trim screw to obtain trim target Pt7 ( +O • 5 /-0 in. 
Hg Abs) end take canpl.ete set of engine instrument readings . 

~: When ms.king trim screw adjustments, al.wa;ys adjust Pt7 
upwards to target. This mey require adjusting to a 
val.ue bel.ow target and then adjusting upward until. 
target is reached. 

(b) Retard thrust l.ever to obtain data pl.ate speed power setting 
target Pt7 obtained in parsgraph 3 .C • ( l. 7) . Pilot' s EPR 
indicator should reed l.36 units on power pl.ants with smal.l 
secondary air inlet doors, or l.37 units on power pl.ants with 
l.arge secondary air inlet doors. After 30 seconds,record N2 
rpm, Pt7 end EPR readings at pilot' s instrument panel end test 
indicators. 

When tr:!Jmlling JT3D-l engines at ambient temperatures 
above 76°F and JT3D-3 or J'I'3D-3B eng:llles at ambient 

Aug 15/66 71-5-0 
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temperatures above 110°F,- or JT3D-7 engines at ambient 
temperatures where part power trim Pt7 is lower than 
data plate power setting target Pt7, perform check of 
data plate power setting target in conjunction wi th the 
takeoff thrust setting check. 

(c) Retard thrust lever to idle position, stabilize three minutes 
and recheck idle rpm with turbocompressor operating. If idle 
rpm is not satisfactor,r adjust idle speed trim screw and repeat 
trim procedure. 

(d) The precision tachometer N2 rpm reading, after calibration 
correction is applied, should be approximtely eq_ual to adjusted 
data pla.te speed of the engine, If a new engine exceeds Lo% 
N2 rpm over adjusted data plate speed, check for an open air 
bleed, faulty instrümentation, leaking Pt7 system probes and/or 
mnifold, or wrong target, Retr1.m engine if necessary, 

N<JI'E • If indicated N2 rpm exceeds adjusted data pla.te speed by 
more tban 2,1%, investigate and correct cause of 
perforne.nce deterioration. This upper limit of 2.1% 
N2 rpm bas been established to allow for perfonns.nce 
deterioration over the entire service life of the engine 
between overhauls. 

If indicated N2 rpm is Lo% or more under adjusted data 
plate speed, engine hot section distress should be 
suspected and further investigation should take place. 

(e) Compe.re EPR recorded at pilot•s instrument p,.nel with EPR 
eq_uivalent of target Ft7 determined in pe.regraph C.(16). 
Difference should not be greater than O 015 units. If 
difference is greater, check EPR system and transmitter for 
leaks and instrument errors. 

(f) The pilot's N2 tachometer indicator should read within ± 0,5% 
rpm (± 50 rpm) of the trim kit calibrated tachometer indicator, 
If not within this tolerance, the pilot•s indicator should be 
changed and a check run with the new indicator. 

(g) If engine is not fitted with water injection, reduce power to 
idle, stabilize for 5 minutes and shut down, If engine is 
fitted with water injection proceed to paragraph (3) or (4). 

(h) Open right aide cowl panel Remove 
stop assembly on fuel control unit, 
right aide cowl pi.nel. 

T.R. 71-67 

and stow part power trim 
(See figure 508,) Close 

5A8 REV 

17 
Jan 15/68 

+ 
7 DEC 1976 

) 



( 

• 

• 

( 

10 

E'FFECTIVITQ 

TURBOFAN 

BOEIN~+ 

MA.INTENA.NCE MA.NUA.L 

( 3) Check tekeoff thrust setting. 

( a) Start engine end ste.bilize at idle rpm for 3 minutes. 

(b) If check of data plate power setting target Pt7 cou1d not be 
performed during engine trim run bece.use of high ambient 
tempere.ture proceed e.s follows: 

1) Advence thrust lever to obte;ln 1 36 EPR (if noee cowl with 
sme.11 seconde.ry air inlet doors is inste.lled) or 1. 37 EPR 
( if nose cowl with le.rge seconde.ry e.ir inlet doors ie 
inetalled) Adjust EPR ree.ding for system error, e.s 
determined during engine trim run, end stabili:z.e for 30 
seconds. Record N2 rpm, Pt7 end EPR readings e.t pilot's 
instrument panel end at test indice.tors . 

( c) Advence thruet lever to tekeoff setting. Refer to figure 5ll 

CAUTION THERE IS NO Tl!RUST LEVER STOP AT "TAKEDFF" POWER 
SETTING, HENCE EXHAUST GAS TEMPERA'ruRE AND N2 SPEED 
MUST BE CAREFULLY MONITORED TO INSURE THAT OPERATING 
LlMITATIONS ARE NOT EXCEEDED. 

(d) Stabili:z.e e.t tekeoff power setting for 15 to 20 seconde end 
record pilot•s engine instrument reed.inga. 

(e) Merk position of forward edge of thrust lever on control etend 
using gres.se pencil, tape, or other tempore.ry me.rking method, 

(f) Rete.rd thrust lever to idle position. 

(4) Accelere.tion end decelere.tion check 

(e.) Advence thrust lever in one to t\10 seconde from idle to the 
tekeoff me.rk on the throttle etend determined in (3)(e) e.bove • 

(b) Record engine e.ccelere.tion time; the time ele.psed from initial 
e.dvencement of the thrust lever until the engine bas reached 
95% of the tekeoff N2 rpm recorded in pe.ragre.ph 3,D.(3)(d) 
above. 

(c) Remein e.t tekeoff power setting for 2 to 3 seconde end 
decelerate engine to idle by rete.rding the thrust lever to 
idle in 1 to 2 seconds. The engine shou1d decelere.te smoothly 
end ste.bilize e.t idle. /my "flameout" is ce.use for rejection 
of the fuel control 

(d) Only 1f engine e.cceleration time is gres.ter then 7 seconde, 
repee.t steps (e.), (b) end (c) until three ee.tisfe.ctory 
e.ccelere.tions he.ve been completed. Allow the engine to 
ste.bili:z.e e.t idle rpm prior to repee.ting ee.ch e.ccelere.tion 
check. 

Ju1 15/68, 71-5-0 
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(e} The normal accelerat1on time for the JT3D eng1ne 1s 5,0 to 8,0 
seconds Uilder no air bleed cond.1tions. If the eng1ne cannot be 
accelerated within 8 seconds, the eng1ne and/or fuel control 
are considered to be fa.ulty and should be investigated. 

(f) Retard thrust lever to idle position and stabil1ze for five 
minutes. 

(g) With turbocompressor switch 1n ON position, check idle speed 
for 58% (-t<Y/o/-0,5%) N2 rpn. 

(h) Shut down engine. 

( 5) Determine throttle cushion after final shutdown by pushing thrust 
lever to full throttle and allowing 1 t to spring back. Measure 
and record the d.istance between takeoff thrust mark, step (3) (e), 
on control stand and forward edge of thrust lever. Return thrust 
lever to idle. At sea level standard da;y condit1ons, the throttle 
cushion will norms.lly be between 1.00 and 1,75 inches, 

(6) Remove all eng1ne test 1nstrumentation and restore eng1ne to normal 
configuration, 

(7) Seal IDLE and max:!mum speed tr:!Jllmers with approved sealing wax. 

(8) Remove and clean engine fuel and 011 filter screens and elements. 
Change applicalJle screens and elements 1f necessary. 

( 9) Check engine and engine mounted accessories for fuel and oil leaks , 

(10) Install side cow-1 panels. Refer to 71-5-21, 

4. Engine Operation With Side Cow-1 Panels Removed 

A. General 

(1) The turbofan engine must norms.lly be run fully cowled due to the 
high velocity air d.ischarging from the fan exhaust. On nevly 
1nstalled engines the following special run should be accomplished 
to check for flu1d leaks and perform necessary'engine adjustments 
before the side cow-1 panels are installed, 

B. Leak Check Run - Uncowled 

( l) Remove side cow-1 panels, if installed. See 71-5-21, 

(2) With the thrust reversers in the cruise position, disconnect the 
upper metal flex line at the le:f't s1de of the thrust reverser, 
( See figure 510, ) Cap the line on the pressure side. ( This W1ll 
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l permit actuation of the forward thrust reverser only so that an 
inspection and neceseary adjustments can be performed on the 
engine.) 

( 

2 

( 3) Start Engine. 

(4) Slowly move reverse thrust lever into reveree thrust position and 
set N2 rpm to 5~-

(5) If engine oil pressure ie not in desired range ad.just oil pressure 
relief valve. See paragraph 4-C. 

(6) Increase power in reverse thrust to the interlock stop and have a 
ground crewman check engine for fluid leaks. 

(7) Operate turbocompressor, 1f installed, and check for fluid leaks. 

\ 8) When fluid leak.s have been rectified retard reverse thrust lever to 
idle and check that reverser has returned to cruise position 

( 9) Shut' down engine and return reverser plwnbing to normal 
configc.ra. tion. 

(10) Install aide cowl panels. See 71-5-21. 

C • Adjust Engine Oil Pressure 

(1) Operate engine as in psragrsph B above. 

( 2) Remove oil pressure relief valve cover plugs, located on underside 
of a.cceseory drive gear box, holding outer hex fitting with suitable 
wrench. (See figure 510A.) 

CAUTION • IF THE OUTER HEX HEAD FITTING IS REMOVED PRESSURE RELIEF 
VALVE PARTS WILL BE RELF.ASED AND WILL FALL TO THE GROUND 

AFT lltRU<;T REVOISER 
otACTIVATION POWI ---.J 

Oct 15/62 
Aft Thrust Reverser Deactivation Point 

Figure 510 71-5-0 
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( 3) Carefully loosen the ad,Justing screw locknut. Î 

(4) Wlnle the oil pressure indicator on the flight engineer's lwer 
pa.nel 1s monitored, turn the adjust1ng screw to obta1n an 011 
pressure of 41 to 43 ps1g at 58 (+o/-2)% N2 rpm (1dle). 

NOTE. On a cold engine (oil temperature below 4o"C) adJust oil 
pressure to 43 psig at idle rpn. 

One full turn on the adJustment screw results in 
approximately a 2 ps1g change in eng1ne oil pressure Turn 
the adjust1ng screw clock'Wise to 1ncrease pressure and 
counterclock'W1se to decrease pressure 

( 5) T1ghten the locknut and recheck the pressure on the oil pressure 
indicator . 

. ,OTE, For consistent readings hold a screwdriver on tne adJust1ng 
screw wh1le tighten1ng the locknut 

(6) Place a serv1ceable gasket on the relief valve liner and install 
the cover plug 

(7) Shut down engine and restore to normal configuration. 

Il \;: ' ~ il 
'/ ) \~ ' ' '-'"'--">----"',~~.!! - ' 
' 1 

' 
' 

~ FWD 

LOCK NUT 

DIL PRESSURE 
RELIEF VALVE 

COVE PLUG~ 

~L PRESSURE 
ADJUSTMENT 
SCAEW 
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5. Test Engine A:f'ter Repair or Repl.acement of Engine Canponents 

A. GeneraJ. 

(1) The extent of repair snd replacement '11'.1.ll vary with each eng:l.ne; 
therefore, the degree of test necessary to demonstrate satisfa.ctory 
repair will vary al.se. When maintenance affecting the eng:l.ne fuel 
system has been a.ccomplished, perfonn the applical:ile P&WA test 
procedure utilizing the TAKEOFF EPR setting specified in figure 5ll. 
If maintenance accomplished does not affect the engine fuel system, 
perfonn the applicable P&WA test procedure, utilizing the MAXn.ruM 
CONTINUOUS EPR setting from figure 510B. To detennine the test 
required for any given repair, refer to Repair Test Reference Tal:ile, 
Engine, Chapter 72. 
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(5) Breather preszurizing valve bousing for loose connections and 
mounting bolts; vent for obstructions. 

(6) Tubing and hoses for loose or braken clamps, and loose or leaking 
con.~ections, hoses for chafing. 

(7) Pressure transmitter and tubing connections for evidence of 
leakage, mounting bracket for cracks and loose mounting bolts. 

C. Check combustion case and turbine case as follovs: 

(l) Check exhaust cone, nozzle and struts for visible evidence of 
cracks, dents, buckling, distortion, and localized overheating. 

(2) Check last stage turbine blades and trailing edge of nozzle guide 
va.nes for varpage, cracks, and foreign obJect damage. 

CAUTION. AJJ,/AYS TURN ENGINE TURBINE OR Nl COMPRESSOR IN DIRECTION 
OF NORMAL ROTATION ( CLOCKWISE AS VIEWED FROM REAR OF 
ENGINE). 

( 3) Check exhaust section for oil accumulation 

(4) Cornbustion chamber case, turbine exhaust case, and exhaust cone for 
local burnt spots and cracks. 

(5) Thermocouples for insecurity, leads for chafing and loose clamps. 

D. Check compressor section for following: 

(l) Inlet guide va.nes, front bearing support, end visible compressor 
blades for cracks and evidence of foreign material having entered 
the engine. 

CA1.Pl'ION: AI.WAYS TURN ENGINE WRBINE OR Nl COMPRESSOR IN DIRECTION 
OF NORMAL ROTATION (CLOCKWISE AS VIEWED FROM REAR OF 
ENGINE). 

(2) Inlet pressure probe and temperature sensing elernents loose, dented 
or blocked. 

(3) Compressor case exterior for cracks. 

(4) Fan air outlet duet for cracks or damage. 

E Check fuel components for folloving. 

(l) Control, filter and heater, pump unit and connections for leaks; 
screens for foreign matter, mounting clamps for loose check nuts 
anà braken or missing lockllire; control unit electrical connection 
for broKen or missing locJc\,{j_re. 

Jan 15/69 
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(2) Pressur1z1ng and dump valve f'or loose mounting bolts, valve 
connections f'or leaks, screens f'or f'oreign matter and weld 
separationa. 

(3) Tub1ng f'or loose or breken clamps and loose or leaking connect1ons; 
f'lex lines f'or chaf'ing, 

( 4) Fuel f'lo'WlllE!ter transmitters f'or evidence of' leakage and loose 
mount1ng bolts; electrical connectors f'or breken or missing 
lockwire. 

F Check igni tien components f'or f'ollowing: 

(1) Units f'or cracked mounts, loose mount, bolts and loose connections, 

(2) Ignition harness f'or loose or breken clamps, shield.ing crushed or 
f'rayed. 

(3) Igniter f'or erroded electrodes, impreper gap clearance, cracked 
insulators and loose leads. 

G. Check pneumat1c components f'or f'ollow1ng· 

(1) Engine and nose cowl anti-1ce valve fittings f'or breken or missing 
lockwire; anti-ice ducting f'or loose or breken clamps; duet Joints 
f'or loose bolts. 

(2) Eng1ne pneumatic ducts f'or loose clamps; clamps and mounting bolts 
f'or breken or missing lockwire; ducts and f'lex:!.ble couplings f'or 
cracks or abrasions. 

( 3) Pneumat1c starters f'or specif'ied oil level; duct:!llg, joints, and 
clamps f'or cracks and loose bolts; starter f'or loose mount:!llg 
bolts; low pressure air shutof'f' valve f'or loose or cracked mounting 
clamps and f'rayed cables to electrical connector. 

H. Check eng:!lle contrels f'or f'ollowing: 

(1) Cables f'or specif'ied tension, corrosion and f'raying, turnbuckles 
f'or breken safety wire. 

( 2) Pulleys f'or misalignment ~1 th cable runs. 

( 3) Linkage terminal bol ts f'or breken or missing cotter p:!lls, 11nkage 
f'or exces si ve play and b:!lld.ing 

( 4) Levers f'or full travel. 
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TYPICAL ALL 
FOUR EHGIHES 

Joint ma:, be reworked by ei ther of two methods • 
BA.C-B30AJ12-55 or equivalent, and enlarge bores 
design clearance, 2.) fostall 17-4PH busbings 

, ........................... , 
: 1,ffCJIVITT : 
\ ........................... . 

1.) Use oversize bolt, 
in f1 tt1ngs to regain 
in fitting bores. 

tJ::> 17-4PH sta1nless steel busbings allowed. Ream to size after installation. 

[J:> 17-4PH stainless steel busbing allowed. Cadmium plate busbing o.D. 

71-5-0 
Page 604 

before installation. Ream I ,D. to size after installation. 
' 

Joint ma:, be reworked by either of two methode 
NAS2910-E25DW or NAS3010-E25DW.and enlarge borea 
design clearance. 2.) Inatall 17-4PH stainJ.eaa 
f1 tting borea , 

Engine Mount Wear Tolerance Data 
F1gure 601 ( Sheet 1 of 2) 

1.) Use oversize bolt 
in fittings to regain 
steel bushings in 
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DESIGN LIMITS WEAR LIMITS REWORK LIMITS 

INDEX 
NO, DIM. 

ID 
l 

OD 

ID 
2 
. OD 

ID 
3 

OD 

ID 
4 

OD 

ID 
5 

OD 

ID 
6 

OD 

ID 
7 

OD 

ID 
8 

OD 

ID 
9 

OD 
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BUSHING MAX. DIAMETER MAX DIAM. OR PLATING 

MIH, 

0.6241 

0.6234 

0.6245 

0.6234 

0.6245 

0.6234 

0.6245 

0.6234 

0.6245 

0.62,4 

0.6245 

0.62,0 

0 6245 

0.6230 

0.6238 

0.6230 

0.624'i 

0.62,0 

o. 749'i 

0.7468 

0.7486 

0.7468 

WEAR CLEAR0 
PERMIT TED 

DIM. 
MAX. #.NCE YES NO MTL. 

0.6261 0.6290 X Ct> 
0.0050 

0.6240 0.6191 X 

0.6255 0.6280 X 
0.0040 

0.6240 0.6205 X 

0.6255 0.6280 X 
0.0040 

0.6240 0.6205 X 

0.6255 0.6280 X û:> 
0.0040 

0.6240 0.6205 X 

0.6255 0.6280 X [I::> 

0.0045 
0.6240 0.620'i X 

o.62'i8 0.6290 X [I::> 

0.0050 
0.6240 0.61" 0 X 

0.6258 0.6290 X Ct> 
0.0050 

0.6240 0.6195 X 

0.6258 0.6290 X û> 
0.0050 

[3:> 0.6240 0.6188 X 

0 .62'i'i 0.6290 X Ci> 
0.0050 

0.6240 0.6100 X 

0.750'i 0.7'i'i8 X [I> 

0.0070 [I> 0.7488 0.7425 X 

0.1506 0.755A X [I> 

0.7488 h. 7416 
0.0070 

X [I> 

Engine M:>unt Wear Tolerance tata 
Figure 6ol (Sheet 2 or 2) 

OVERSIZE 
HOLE OR 
PLATING 
BUILO.UP 

MAX. 

0.7441 

0-7445 

0.744'i 

0.744'i 

0.7445 

0.7438 

0.744'i 

0.8686 

0.8686 

BUSHING 
INTERFERENCE 

MIN MAX. 

0.0005 0.0025 

O.OOO'i 0.002'i 

O.OOO'i 0.002'i 

O.OOO'i 0.00"0 

0.0005 0.0025 

0.0005 0.002'i 

O.OOO'i 0.002'i 

O.OOO'i 0.0025 

O.OOO'i 0.002c; 
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: f"fCTIVITY , 
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TU/tlOl'AH 

I, Check elcctrica.J. viring rar cbar1ng, lease or braken clampa, lease 
connectora, 

(l) Spcc1ric Check 

(a) l'orform o gnp check of the cydraul1c pump va)VP connector 
11105. Open connector und checlo 

' 1) Grip.of cach plug pin aocket •ith o new pin size 16 
F/11 0}0-1154-000 or cqui valcn t. 

2) Grip of ench receptnclo pin with a ne• socket slze 16 
P/~ 051•0731-000 or cquivnlent, 

.!:QTI.• The r,rip force must be above 100 i,ram~. Reploce plurr 
not meeting thiu llmi t. Heplace and oend n,ydraullc 
1~mp to ovcrhaul fncility whe~ rcreptoclc ia faulty, 

i. Check efl61ne zncunt 11nk~e nml. oupport brnckcts ror cracks 11r.d loooc 
nuto. 

K ixamlne nacelle atrut tor folloving: 

' (l) Englnc t'orvftl"d mo\lllt fitting attaching bolto tor looaeneoa; engine • 
mount rigbt h&nd slde fitting and left hA.~d aide coca fitting holes 
for eorrosion (boroaeope); engice mount fitting a.nd, bulkllead ror 

• 

cracks; thrust link fitting B.lld tcrz:1nal bolta for cncks, , J 

(2) 

eorroa1on B.lld wear; coMect1ng bolt holes for vear and corros1on 
(böroacope); thruat linlr. fitting connect1on and lover spar 1n th1s 
&rea for era~ka and loose faatenera. Magnetic 1nspeet forvsrd 
eng1ne mount right hand aide fitting and left band aide eone 
fitting holes for cracks at each sircraft overluz.ul, (See t'1gw-e 
6o1.) 

Engine rear mount support bracket and univeraal black tor enell:a; 
eoMeeting bolta tor cracks, eorroaioc and vear; connecting bolt 
bolea tor vear and carroa1on (boroacope). Magoetic inapeet rear 
engice mouct fitting hole for eracka at esch a1rerart o-rerhaul. 

(3) Sltin and doublero around acceaa ~penicga tor cracks and looaa 
faaten1nga. 

( 4) h:ceao opening and l!"P coYerd t'or craclto and looae or mlan 1ng 
t'aa tenern. 

,'.l\ (5) llacelle fonm.rd falring latehea and guide pina tor looae faate1>ero, 
• ·, cracks and corrcaion. 

L. Check engine venta, breathcr open1cgo a.ml drains tor obatructiona. 

M. Cheek eng1NI eombuotian ch!llllber drain tank tor looae support atrapa, 
linea for kink~ or looae eonnectiona, 

71-5-0 
rac.c 6o6 AI.EG.FUl. 
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NOSE COi-iL ( SMAll SECONDARY AIR INLET IXlORS ) - MAINTENANCE PRACTICES 

1. Removal/Installation Nose Cowl 

2 

A, Remove Nose Cowl (See figure 201.) 

1(1) Remove left and right fan cowl panels. See 71-5-21. 

(2) Remove nacelle forward fairing. See 71-5-31. 
1 

CAUTION: REMOVE AND INSTAIL FORWARD FAIBING CAREF'ULI.Y 'ID AVOID 
DAMAGE 'ID SEALING SURFACES BE'IWEEN TURBOCOMPRESSOR 
EXRAUST DUCT-AND PORT IN FAIBING, 

(3) On engines equipped with turbocompressor, loosen clamps and remove 
turbocompressor flexible air inlet duet. Uncouple turbocompressor 
air inlet scoop anti-icing air supply line. 

(4) Disconnect clamps retaining turbocompressor wiring bundle at top of 
nose cowl and uncouple ground interphone electrical plug, 

(5) Remove lockwire from nose cowl installation bolts and shear pins. 

(6) Loosen clamps retaining inlet strut anti-icing air supply line to 
engine ( four places) . ( View l, figure 201. ) 

(7) Remove four nose cowl support bolts holding inlet strut anti-icing 
air supply line clamp brackets. 

(8) Rotate brackets and clamps out of the way for nose cowl removal. 

( 9) Support nose cowl and remove ,remaining installation bol ts. Remove 
nose cowl taking care to avoid bumping or stressing the inlet strut 
anti-icing air supply line. 

Mar 15/65 71-5-11 
Page 201 + 
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ENGINE FLANGE J,, 
ELECTRICJ,,l 
PLUG -

SHE.lR PIN 
(4 PLJ,,CES) -1ri,+c:.J'\\\ 

FWO/(f!) 
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C 

~ ---- INLFT STR\ IT 
1~1-:.-1--- 1 AMTl-lr!NG 

NOSE COWL 
INSTALLA !ION l!Ol IS 
TOROUE TO 150 
TO 170 ll! IN) 

AIR SllPPI Y LINE 

NO~E COWL 
1 TRUCTUR[ 

Nose Cowl Installation 
F1gure _201 

ç 

EFFECTIVITY 

TURBOFAN 

FLEXll!LE J,,iR 
INLET D\JCT 

ANTI-ICING 
AIR SUPPLY 

l LINE 

·"7'~~(~( i 
0r ~, 

/_ç;'k '\ 1 \ \~ 
11{;.~\_{1 

ç,,f.__l~ ,\ll\ fl~ :j 
~\~~ ~ 
~ t\ 

ANTI-ICING LINE 
SUPPORT Cl AMP 

SUPPORT 
CLAMP 
!!RACKET 

VIEW 1 

J]. 
FWO 
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SHORT SHEAR~ 
(ONE PLACE) u,--

BOLT 
(TWEHTY PLACES) 

TURBOCOMPRESSOR 
MOUNT FITTINGS 7 

/ 

SCREW ANO WASHER 
(TWO PLACES) 

1 
I 

/ I 

II>-
+---------- ---·---- +----

2 
Mar 15/65 

1 I l~LOMG SHEAR PIN 
(THREE PLACES) [l::> 

EHGINE FLAHGE "A" 
FRONT VIEW 

[!::>- INSHLL ON ENGINE PRIOR TO NOSE COWL INSH,LLATION 

[i> ENGINE INLET CASE ANTI-ICING AIR SUPPLY LINE 
SUPPORT BRACKET LOCATION 

Nose CoYl Bolt and Shear Pin Installation 
Figure 202 

- I!> 

71-5-11 
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B. Instal.l Nose Cowl 

(1) I:f nose cowl is to be instal.led on a new or overhauled engine, 
instal.l shear pins (four places) in engine flenge A. Tighten 
within torque renge of 150 to 170 pound-inches, Instal.l washers 
and screws (tw places) through aft side of engine flange A. See 
figure 202 for flange hole locatione. 

(2) Tek1ng care to avoid bumping or streseing the engine 'inlet strut 
anti-icing air suppl.y line, align nose cowl on engine !lange A. 

(3) Insert and start a sufficient number of bolts to retain nose cowl 
in position. 

(4) Reposition inlet strut anti-icing line support clamps and tighten 
bolts reta.ining clamps to brackets. 

(5) Insert rema.ining nose cowl bolts and tighten al.l nose cowl 
reta1n1ng holts to 150 to 170 pound-inches. Lockwire bolts•and 
shear pins to ad,jacent boltheads or to ad,jacent splice channel 
flanges, 

(6) On engines equipped with turbocompressors, align anti-icing air 
suppl.y line cou;pling and connect to turbocompressor air inlet 
scoop. Fit flexible duet over turbocompressor inlet and secure 
clamp. 

(7) Conn.ect groUild interphone electrical plug at 12 o'clock position on 
nose cowl. Secure clamps reta1n1ng turbocanpressor wiring bundle 

71-5-11 
Page 204 

to top of nose cowl. 

(8) Irurtall nacelle forward fairing and latch in position. See 71-5-31. 

(9) Replace left and right side cowl panels. See 71-5-21. 

2 
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N0SE COWL (LARGE SEC0NDARY AIR INLET IXJORS) - MAINTENANCE PRACTICES 

l. Removal/Insta.llation Nose Cowl 

6 

A, Rem.ave Nose Cowl (see figure 201.) 

( 1) Rem.ave left and right fan cowl panels. See 71-5-21. 

( 2) Remove nacelle for,rard fairing. See 71-5-31. 

(3) 

(4) 

( 5) 

(6) 

(7) 

(8) 

(9) 

CAUTION. REM0VE AND INSTAU FORWARD FAIRING CAREF'ULLY TO AV0ID 
DAMAGE TO SEALING SURF ACES BE'IWEEN TURBOCOMPRESSOR 
EXHAUST DUCT AND FûRT IN F AIRING, 

On engl.?les equipped with turbocompressor, leasen clamps and remove 
turbocompressor flexible air inJ.et duet, Uncouple turbocompressor 
all' inlet scoop anti-icing air supply line, 

Disconnect clamps retaining turbocompressor wiring bundle at top of 
nose cowl and uncouple ground interphone electrical plug. 

Remove lockwire from nose cowl insta.llation balts and shear pina. 

Loosen clamps retaining inlet strut anti-icing air supply line to 
engine (four places), (View l, figure 201,) 

Remove four nose cowl support balts holding inlet strut anti-icing 
air supply line clamp brackets. 

Rotate brackets and clamps out of the way for nose cowl removal. 

support nose cowl and remove rema.ming installation balts. Remove 
nose cowl taking care to avoid bUIDPing or stressing the inJ.et strut 
anti-icing air supply line. 

Mar 15/65 71-5-13 
Page 201 
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ENG INE FLANGE A 

SHEAR PIN -1-1-+c::J'lll 
(4 PLACES) 

FWD!l;) 

71-5-13 
Page 202 

C 

NOSE COWL 
iNSTALLATION BOLTS 
TORQUE TO 150 
TO 170 LB IN) 

INLET STWT 
ANTI-ICING 
AIR SUPPL Y LINE 

l 

NOSE COWL 
STRUCTURE 

Nose Covl Insta.l.lat1on 
F1gu.re 201 

EFFECTIV/TY 

TURBOFAN 

ANTI-ICING LINE 
SUPPORT CLAMP 

SUPPORT 
CLAMP 
BRACKET 

VIEW 1 

D. 
FWD 

6 
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SCR5"W AND WASHER 
(1 PLACE) [>, 

BOLT (66-12B64 11 
(1B PLACES)--~ 

MAINTENANCE MANUAL 

SHORT SHEAR PIN 
(1 PLACE) 

li>-

TURBOCOMPRESSOR 
MOUNT FITTINGS 

BOLT (66 12B64 2) 
(1 PLACE) 

ll> 
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1 

EHGIHE FLAHGE "A" 
FRONT VIEW 

[:> INSTALL ON ENGINE PRIOR TO 
NOSE COWL INST ALLA TION 

\ 

[t>, ENGINE INLET USE ANTI-ICING AIR SUPPLY LINE 
SUPPORT BRACKET LOCATIOM 

Nose Cowl Bolt and Shear Pin Installation 
F1gure 202 

ll> 

LONG SHHR PIN 
(3 PLACES)[>-

71-5-13 
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E'FFECT/VITY 

TURBOFAN 

B. Install Nose Cowl 

1 -

71-5-13 
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(l) I1' nose cowl is being installed on a new or newly overhauled engine, 
install shear pina (four places) in engine flange A. Tighten 
within torque range of 150 to 170 pound-inches. Install washer and 
screw through aft side of engine flange A. See figure 202 for 
flange hole locations. 

(2) Talting -care to avoid bumping or stressing the engine inlet strut 
anti-icing air supply line, align riose cowl on engine flange A, 

(3) Insert and start a sufficient number of balts to retain nose cowl 
in position. 

(4) Reposition inlet strut anti-icing line support clamps and tighten 
balts retaining clamps to brackets. 

(5) Insert rema.ining nose cowl balts and tighten all nose cowl 
retaining balts to 150 to 170 pound-inches. Lockwire balts and 
shear pins to adjacent boltheads or to adjacent splice channel 
flanges. 

( 6) On engines equipped wi th turbocompressors, align anti-icing air 
supply line coupling and connect to turbocompressor air inlet 
scoop. Fit flexible duet over turbocompressor inlet and secure 
clamp. 

(7) Connect ground interphone electrical plug at l2 o'clock position on 
nose cowl. Secure clamps retaining turbocompressor wiring bundle 
to top of nose cowl. ' 

(8) Install nacelle forward fairing and latch in position. See 71-5-31. 

(9) Replace left and right side cowl panels. See 71-5-21. 

6 
Jan 15/68 
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SEC0NDARY AIR INLET OOORS 1 13 X 16 INCH f LARGE l - MAlNTENANCE PRAÇTIÇES 

1, Removal/Installation Secondary Air Inlet poors 

A. Remove Secondary Air Inlet Doors 

(1) Remove screws (10 places) securing spl1ce strap to nose cowl and 
door hinge assembly. (See figure 201,) 

(2) Remove splice strap and shi.ms (l.f installed), 

(3) Remove balts (6 places) securing door hinge assembly to nose cowl 
bulkhead, 

( 4 ) Remove secondary air inlet door and also shims ( if installed) . 

SECOHOARY AIR 
IHLET DOOR 

NOSE COWL 
SKIN 

,• 
SPLICE ,, 
S T PA P-----..lk 

,• 
SCREW 
(10 PLACES) 

6 
Mar 15/65 
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-11---SPLICE STR4P 

LAMINATED 
SHIM (IF 
REOUIRED) 

L,lMINATED 
SHIM (IF 
l!EOUIRED)--11--..,_ 

HOSE COVIL 
BULKHEAO 

Secondary Air Inlet Door Installation 
Figure 201 

SECONDARY 
AIR INL.ET 
DOOR 

DETAIL A 

71-5-14 
Page 201 



••• ,-✓~+ 
Dl.:::! D 

TURBOFJ.H 
MAINTENANCE MANUAL 

B. InstaiJ. SecondBry Air Inlet Doors. 

71-5-14 
Page 202 

(1) Position secondBry air :lnlet door into nose eend skin cutout and 
align holes in door hinge assembly with ma.ting holes in nose cowl 
bulkhead. 

(2) With door bonding jumper positioned a.s shown, instaiJ., but do not 
tighten, balts securing door hinge assembly to nose cowl bulkhead. 
(See detail A, figure 201.) 

( 3 ) Measure distance between aft edge of door and nose cowl skin. Gap 
should be within tolerance indicated in section B-B, figure 202. 
If a.djustment of door position is required, remove balts instaiJ.ed 
in pa.ra.graph B. ( 2) a.nd instaiJ. lsmina.ted shims beween door hinge 
assembly a.nd nose cowl bulkhead. ReinstaiJ., but do not tighten 
balts removed. 

( 4) Measure gaps beween upper and lower edges of door and nose cowl 
skin. Adjust door position until gaps a.re within tolerance 
indicated in section B-B, figure 202 and tighten balts through door 
hinge assembly. 

(5) Position splice stra.p on nose cowl and instaiJ. screws (10 places) 
fa.stening splice stra.p to nose cowl and door hinge assembly. InstaiJ. 
the two langer screws at each end of the aft row of holes. 

(6) Measure dista.nce beween aft edge of splice stra.p and forward edge 
of secondBry air-:lnlet door. If gap is not within tolerance 
indicated in section A-A, figure 202, remove splice stra.p and balts 
through door hinge a.ssembly. InstaD. or remove lsmina.ted shims 
between door hinge assembly and nose cowl bulkhead. ReinstaiJ. balts 
securing door hinge a.ssembly and reinstaiJ. splice stra.p. 

~: Ensure tha.t gaps between seconda.ry air :lnlet door and nose 
cowl skin a.re within tolerance before tightening balts through 
door hinge a.ssembly. 

( 7) Check for fa.iring between seconda.ry air :lnlet door and splice stra.p. 
If outer surfaces do not fair within tolerance indicated in section 
A-A, figure 202, remove splice stra.p and loosen balts through door 
hinge a.ssembly. Adjust door pos1t1on inboa.rd or outboa.rd as required. 
Tighten a.nd lockwire balts through door hinge a.ssembly. ReinstaiJ. 
splice stra.p. 

6 
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(8) Check for fairing between nose cowl skin and splice strap. If outer 
surfaces do not fair within tolerance indicated in section A-A, 
figure 202, remove screws through splice strap and install laminatea 
sh:lJlls under forward edge of splice strap. Reinstall screws thr~è;h 
splice strap when required fair is achieved, 

LAMINATEO SHIM 
IIF REQUIREDI 

+ 0 00 
0 00 _ 0 0l INCH 

--- LARGE 
SECONDARY AIR 
INLET DOORS 

SPLICE STRAP 
0 00 +O 02 INCH 

__[ 

-0 03 

o 06 t o o 1 ~ 1 tl~ ·~;;;.:-::;...---7 
INCH -ir-=: 

SECOUOARY 
AIR lt-lLET 
DOOR 

NOSE COWL SKIN-

6 
Mar 15/65 
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LA.MINA TED SHIM 
(IF REQU'REO)-

SECONDARY AIR 
INLET DOOR 

FWD <::=i 

BOLT (6 PLACES) 

' ~-~INGE ASSEMBLY 

• ~NOSECOWL 

- - -

BULKHEAD 

_J 1..- 0 06 e O 03 INCH Il (TYPICAL) 

SECTION 8-B 

FWD<:=i 

SECTION A-A 

rNOSE COWL 
SKIN 

Secondary Air Inlet Door Allowable Gaps and Fairing Limits 
Figure 202 71-5-14 
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C0WL PANELS - MAINTENANCE PRACTICES 

1. Removal/Installation Fan Cowl Panels 

A. Remove Fan COwl Panel ( See f:,_gure 201. ) 

(1) Insert screwdriver into opening of forward fan cowl *tch. Pull 
handle of tool away from center line of engine. Repe t for 
rem.iru.ng two latches. 

(2) Grasp lower edge of left or right fan cowl and open away from 
engine. When panel is approxllllB.telY 4o degrees out from engine 
lift clear of hinge pivots and remove panel. 

( 3) Repeat for other panel. 

B. Install Fan Cowl Panel 

(1) support fan cowl panel in fullY open position and engage panel 
hinge hooks between hinge rollers. See figure 201. 

(2) Lower panel into closed position. 

( 3) Install other fan cowl panel similarlY. 

( 4) Ensure tha t two alignment pins between bottom edge s of the cowl 
panels are correctlY positioned and close latches. 

2. Seryicing ( Lubricate) Side Cowl Panel SUrge Bleed Door 

2 

.mi:;m: This procedure 1s only applicable to cowl panels wi th a fabricated 
sheet metal surge bleed dQor. Cowl panels equipped with a die-cast 
aluminum' surge bleed door have self lubricating bearings which 
require no periodic lubrication. 

A. Remove left side cowl panel. See "Removal/Installation Side Cowl 
Pa.nel.s." 

B. At upper end of surge bleed door, remove cotter pin securing surge 
bleed door pivot tube to bearing block and remove pivot tube. (See 
fl.gure 201.) 

NCYI'E: If corrosion exiats between the tube and bushings i t may be 
necessary to tap the tube loose. 

C. At lower end of door, remove cotter pina securing spring retainer pin 
bushings and remove spring retainer pins. 

D. Remove any corrosion on pivot tube, spring retainer pins, or bushings, 

E. ApplY a light coat of grease, MIL-G-23827, on areas of pivot tube that 
mate with door bushings and on surfaces of spring retainer pins that 
contact spring, 

Jan 15/65 71-5-21 
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COW\. PAMEL 
SUPPORT ROD 

RIGMT SIDE 
COWL PAMEL 

SEE DETAIL C 

RIGHT SIDE 
FAN COWL 
PANEL 

SEI DITAIL A 

PAM COWL PAMEL SUPPORT ROD 
(SEE DETAIL D)------' 

LEFT 
FAN 
COWL 
PAMEL 

TYPICAL 
COWL PAMEL LA TCH 

71-5-21 
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DETAIL 

Engine Cowls Installation 
Figure 201 (Sheet l of 2) 
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AFT 
THRUST 
REVl!RSER 
SLEEVE 

LEFT SIDE 
CDWL PAMEL 

TYPICAL 
FAIRIMG LATCH 

DETAIL 8 

TYPICAL 
COWL PAMEL 
HIMGI! 

' 

DETAIL C 

40 
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-INGINI CASING 

1 ,. ___ , 

/ 

0 

0 

[NGINI SURGE 
BW:D DOOR ----1 

VIIW 2 

2 
Oct 15/63 

TYPICAL ARRANGEMENT 
OF COWL PANEL 
SUPPORT ROD 

VIIW 1 

0 

0 

BUSHI HG,----' 

DETAIL D 

TO OPEN 

comR PIN 

Engine Covls Inatal.1at1on 
F1gure 201 (Sheet 2 or 2) 

SAFETY LOCKINC 
PIN 

PUSH LATCH BY HAND 
ONL Y TO CLOSE 

BUSHING 
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F. Install pivot tube between bearing blocks and secure to upper bear1ng 
block with cotter pin. 

G. Insert spring retainer pina through bushings and spring. Inatall cotter 
pina through buahings and lower end of spring retainer pina. 

H. Check operation of surge bleed door by manuslly opening and closing 
door aeveral times. Door should operate freely with no binding of 
spring or door pivot points. 

I. Inatall left aide cowl panel. 

3. Removal/Installation Side Cowl Panels 

71-5-21 
Page 204 

A. Remove Slde Cowl Panel (See figure 201.) 

(1) To unlock this type of letch a flat screwdriver should be used; 
standing at the right aide of the engine, intrcduce the screwdriver 
into the provided slot of the latch-head and bring it upwards 
till thP. latch completely emerges frcm lts houeing. 
As a rule the unlocking of a cowling ahould begin •ith the first 
latch at the front ai~e of the engine and be ended with the lest 
one eitu~ted at the rear aide. 

(2) Support each end of left or right aide cowl,panel end open ewey 
from engine. When panel is epproximately 40 degreee out from 
engine lift clear of hinge pivote and removel panel. 

(3) Repeat for ether panel. 

B. Inatall Side Cowl Panele 

CAUTION, ON ENGINES WITH OPEIABLE P&D VALVE DRAIN SYSTEl4, DO NOT 
lNSTALL SIDE COWL WIT!! P&D VALVE DRAIN HOLE PLUGGED IN 
COWL. IIISTALLATION OF PLUGGED COWL ON ENGINE WITH OPERABLE 
P&D VALVE DRAIN SYSTEM WILL RESULT IN FUEL COLLECTING 
IN THE COWL. 

(1) Support aide co•l panel in fully open position and engage panel 
hinge hooks between hinge rollers. (See figure 201.) 

(2) Lover panel into cloeed poaition. 

(3) Install other aide cowl panel. 

(4) To loek the cowling it is recommended to operate aa follows1 

(a) Make sure the alignment pins, 'on the inferior edges are 
located correctly. 

T.MAT.PR 
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Cowl P~nel Adjustment 
Figure 202 

COWL PANEL LATCH 

71-5-21 
'Page 205 



_,,_./~~ 
Dl:::J D T 

MAINTENANCE MANUAL 

r----------------, • EF'F'ECTIV!TY • 
L----------------~ 

TUIBOF'AN 

(b) Fasten the aix latches begiM1ng with the first at the front 
aide of the engine (aecertain the co•lings at both aides of 
the engine ara flueh 'lli.th the diaphragm) and ending w1th 
the last one at the raar aide. 
A 50 .! 20 pounda force is rsquired to fasten each latch. 
It should be noted that, ror the raatening or the latchea 
no screwdriver should be used, to avoid aey- deterioration 
of the locking system.This operation ehould be done manuslly 
only. 
When tne latch-look ie not engaged into the corresponding 
"U" bolt the latch-handle must, on principle, protrude a 
few au.llimetera from the co•ling. 
To make aure the latch-hooka are correctly engaged, it ia 

,strongly recommended to feel by finger it they don't recede. 
The right cowlings are provided with inepection holes, 
•hich permit, in case of doubt, to verif7 if the hook is 
correctly engaged into the "0" bolt. 

(5) The maximum allowable gap between the edgea of the co•l panels 
is 0.08 inch. An excessive gap indicates an improperly latched 
installation. 

t6J On right •o•l panels w1th inspection holes, visus117 inspect each 
latch to ensure that the hook is properly engaging the U-bolt. 

CAUTIOl'h FAILURE TO POSITIVELY LA'!'CH THE COWL PANELS CAN RESULT IN 
LOSS OF PANELS IN FLIGHT. 

4. Adjustment/Test Cowl Panel Latch 

A. Both the fan cowl panel and side co•l panel latches require a closing 
force of 50 (+ 20) pounds to oloae the handle when adjacent latches are 
engaged. The required cloaing force ahould be applied b7 hand preasure 
only. Latches for fan cowls ehould be adjusted with the forward thrust 
reverser ring in the cruise operation, Latches on the aide cowls should 
be adjuated with the a~t revereer in the reverse position, 

B. AdJust Cowl Panel Latch 

(1) 

(2) 

) 71-5-21 
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The length of U-bolte located in lower left edge of eowl panels 
should be adjusted until the correct elos1ng force on any latch 
handle is obta1ned. When testing any latch closing pressure the 
adjacent latch must be closed. 

AdJust length of U-bolt by shift1ng pos1tion of nuts holding U-bolt 
into cowl panel structure. (See figure 202). 

,... ., '"'I -
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NACELLE FORWARD FAIRll'IG - MAINTENANCE PRACTICES 

1 Removal/Installation Nacel.le Forward Fa1r1ng 

2 28 

CAIJTION: Rl!MOVE AND INSTALL FORWARD FAIRING CAllEl'ULLY TO AVOID DAMAGE TO 
SEALING SURFACES Bm'WEEN TURBOCOMPRESSOR EXBAUST IDC'r AND PORT IN 
FAil!ING, 

A, Remove Nacelle Forward Fairing, 

(1) Release tvc latches on each side of nacelle forward fa1r1ng by 
1nsert1ng latch tool (figure 201) and caref'u.lly opening latch, (See 
figure 202,) 

( 2) Lift fa1r1ng up to clear sbear pin on left rail of forward reverser 
slot seal and remove from' eng:l.ne, 

1 

B, Install Nacelle Forward Fa1r1ng (See figure 202,) 

(1) Position nacelle forward fa1r1ng on forward reverser slot seal, 
Ensure that fairing is properly allgned vitb strut vertical bulkbead 
and that sbear pin on le:rt rail of slot seal mates witb receptacle 
on forward fa1r1ng, 

( 2) Caref'u.lly close' four latcbes. 

(3) Deleted 

HOLLOW GROUNO FOR / / 
DZUS FASTEHERS 

i-----:l'--+-----------../------!------8.62 ------
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1----../-----+----~M---------j ., 
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i-----2.10------j ..J 
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0: 

REF LINE "A" 

4 00 R 

/ 

40 
Jun 15/63 

i-0,22 

Nacelle Forward Fa1r1ng Iatch Tool 
Figure 201 71-5-31 
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Nacelle Forward Fa1r1ng 
Figure 202 
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1 2. Ad.justment/Test of Turbocompressor Surge, Bleed Exha.ust Duet Seal 

' A. AdJust Turbocompressor Surge Bleed Exhaust Duet SeaJ. 

(1) Loosen retairu.ng fasteners and s1.J.de seaJ. in or out between 
turbocompressor surge bleed exhaust duet and port in fairing. 

(2) If the size of the hole in the seaJ. does not permit adjustment, 
remove the seaJ. and rework by cutting off-center 0.250 inch holes 
in seal at fastener locations. If necessary trim seal retainers 
to prevent retainer from cutting seal. Maintain a miru.mum of 0.20 
inches edge margin for fasteners through seal retainers. 

( 3) Trim stiffener angle ( figure 203) to a lllWtl.lIILllll of 0.125 inch if 
necessary to clear the seal. 

(4) Adjust seal for 0.05 inch compression all around upon installation 
of fa.iring. SUggested method as fellows: 

{a) Install fairing with 
the gap distance all 
fairing port flange. 
exhaust port. 

the seal omi tted or retracted and obtain 
around between the exhaust duet and 

Use wire gage 1nserted through fa1ring 

(b) Remove fairing and adjust the seal so that the outer edge of 
the seal is a distance of 0.05 inch plus the gap distance 
from the edge of the fairing port flange. 

CAUTION: EXCESSIVE AMOUNT OF SEAL CCMPRESSION MAY RESULT IN 
PINCHING AND POSSIBLE CU'l'l'ING OF SEAL. 

CUT SEAL HOU: TO 
0 25 INCH !OFF· 

SEAL ll(TAINER 
TRIM IF Ra)'!) 

CENIERI IF REQ 'Il -+-,i----f'~ 

-MUMEDGE 
MARGINO 211 
INCH------4i-:,,,,.", 

0 125 INCH 
MAX TRIM 

'---TURBOCOMPRESSOR SURGE BllED 
EXHAUST DUCT 

STIFFENER ANGU: 
!TRIM IF REQ'DI 

2 Turbocompressor Surge Bleed Exha.ust Duet Seal AdJustment 
J8Jl 15/65 F1gure 203 
+ 
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N0SE DOME - F©!0VAL/INS'l'ATT ATIQN 

l. General 

A To obta:i.n optimum engine performance, the correct nose d.ome shall be 
used in conJunction with the appropriate nose cowl. The short (10 inch 
hemispherical shaped nose dame shall be used in conjunction with a nose 
cowl having large (13 x 16 inch) forw-<aird hinged second.a.ry air inlet 
doors. The long (31 inch) bullet shaped nose dame shall be used in 
corjunction with a nose cowl having small (4 x 14 inch) aft hinged 
secondary air inlet doors. 

2 Eguipment and Materials 

A Grease - MIL-L-4343 

3 Remove Nose Dame 

A, Loosen six captive self-loclo.ng nuts securing nose dome to engine. 
(See figure 401,) 

B If applicable, disconnect nose dome Ft2 coupler from engine ?t2 
fitting. Slid.e nose dome forward and off engine. 

CAUTION. EXE:RCISE CARE WllEN HANDLING N0SE DOME ro AVOID DENTING 
THE EX'I!ERI0R SURFACES AND ro PREVENT DAMAGE ro THE PT2 
PR0BE 

C. If nose dome ha.s ?t2 probe, remove 0-rings from Pt2 coupler and discard, 

4 InstaJJ Nose Dome 

6 

A If applicable, install new 0-rings, lightly lubricated with grease, 
MIL•L-4343 on ?t2 probe coupler. 

B If installing hemispherical nose d.ome, remove indexing patch, if 
installed, at engine front accessory drive housing. 

C, Align captive nuts in nose dame with suc mounting studs on engine front 
accessory drive housing. If nose d.ome has Ft2 probe, mate probe 
receptacle wi th ?t2 coupler. 

' D. Torque captive nose dome installation nuts in dismetrically opposite 
pairs to 100 to 140 pound-inches" 

NOTE. The P&WA indexing patch is required for the bullet shaped nose 
dome because of its drooped configuration. The ind.exing patch is 
not required for the short hemispherical nose dome because the 
patch would interfere m.th the symmetrical contour of the nose 
dome. 

JBJJ 15/69 
+ 
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Pt2 IN LET PROBE(C> 

---IHEMISPHERICAL NOSE OOME 
use WITH LARGE SECONOARY 

[i::>, Reler to En91N1 lndocotlnt, 
Quoptar 77, lor •-•tv 

AIR INLET DOOR NOSE COWL ONLY 

Nose Dame Installation 
Figure 401 
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COMBUSTION CHAMBER DRAIN TANK • MAINTElWICE PRACTICES 

Removal/Installatibn Combustion Chsmber Drain Tank 

1 

A. Remove Combustion Chember Drain Tank (See f'igure 201.) 
1 

B. 

(1) Open side1cowl panels. 
1 

(2) At underside of' engine, af't of' f'ireseal, locate combustion chamber 

( 3) 

( 4) 

drain timk. Drain f'uel f'rom tB.llk using j 1:f'fy drain. 
' ' ' Disconnec;t and remve clemps aecuring electrical wiring to tB.llk 
' pan. 1 

1 

Disconnect pressurizing and dump valve drain line, combustion 
1 

chember drain line, turbine aection drain line, and combustion 
chamber drain timk pressurizing line. 

' 1 
(5) At f'ireseal, remove seven bolts securing drain timk pan brackets 

1 on engine
1 

f'lange. , 
1 

(6) Remove two acrews securing timk expansion hinge to 'engine bracket. 
1 

(7) Remove drain timk and pan. 

1 
Install Combus~ion Chsmber Drain Tank (See f'igure 201.) 

l 
(1) Position combustion chamber drain timk on underside of' engine af't 

of' f'ire se
1
al . 
1 

(2) Connect ~o screws securing drain timk expansion hinge to engine 
bracket ; 

1 
(3) At f'ireseal connect seven bolts securing drain timk pan to 

( 4) 

(5) 

(6) 

engine f'l,&nge bracket. 

1 
Connect pressurizing and dump valve drain line, combustion chamber 
drain line, turbine sectlon drain line, and combustion chember 
drain timk pressurizing line, 

1 

1 

Install cl.amps securing electrical wiring to drain timk pan. 

Close side cowl panels, 

1 
1 

! 

Nov 15/61 71-5-51 
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COMBUSTION CHAMBER 
DRAIN TANK 
PRESSURIZING LINE 
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COMBUSTION CHAMBER 
DRAIN LINE ,---TURBINE SECTION 

DRAIN LINE 

JlffY DRAIN 

Combustion Chamber Drain Tank Installation 
Figure 201 
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ENGINE MOUNT FI'l'l'INGS - MAINTENANCE PRAÇTICES 

l. General 

A. This section contains procedures for the removal and installation of the 
engine mount links and cone bolts. Since the bolt retaining the right 
forward mount link also serves as one attachment point for the engine 
throttle and start control bracket, the installation of this bracket 
is also included in this section. 

2. Removal/Installation Engine Mount Fittings 

2 

A. Remove Engine Mount Fittings 

(1) A"t top of engine forward mount ring, unbolt ano. remove two cone 
bolts (14 and 18). See figure 201. 

( 2 ) Unbol t and remove three engine mount links ( 11 and l '7 ) . 

(3) At top of engine exhaust case, unbolt and remove universal bleek 
(22) and attached cone bolt (24). Remove bolt (21) securing cone 
bolt to universal bleek. 

( 4) Unbol t and remove two engine mount links ( 23). 

B. Install Engine Mount Fittings 

(1) At upper right side of engine forward mount flange, position 
throttle and start control bracket (33) so that bracket holes align 
with first and second engine mounting lugs from the vertical 
centerline of the engine. The hole in the extended arm of the 
bracket should align with the first lug from the engine vertical 
centerline. (See figure 201.) 

(2) Insert bushing (29) in engine lug hole adjacent to hole in extended 
arm of bracket. Flange of bushing must be on forward side of lug. 

(3) Install clip (28) under head of bolt (2'7) with bracket facing aft 
e."!d :msert bolt through bushi.ng, bracket arm and lug hole. Place 
clip (30) on end of bolt, with bracket facing forward. Install 
washer (31) and nut (32). Do not tighten nut. \ 

( 4) Insert engine mount link ( l '7 ) between faces of second engine mount 
li.gs ~n ri,;;.'1t side of engine centerline and install link attach 
bolt (15) and countersunk washer (2) with bolt head facing forwaro.. 

Dec 15/65 '71-5-'71 
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( 5) Check gap between engine mount link and engine lug. Shllll 1f 
necessary to obtain ma.xiJl1um total gap of O ,002 inch. 

CAUTION: TO PREVENT FORE AND AFT LOADING OF ENGINE MOUNT FLANGES, 
INSTALL SHIMS ( 4-) BEIWEEN MOUNT LINKS AND INSIDE FACE OF 
ENGINE MOUNT LUGS ONLY. OUTSIDE FACE OF MOUNT LINKS MUST 
NOT CONTACT ENGINE LUGS UNDER ANY CONDITIONS. 

( 6) Install one or two washers (25) as required, and nut ( 5). Tignten 
nut to allow 0,01 to 0.03 inch end play of bolt and install cotter 
pin (26). 

(7) Tighten nut (32) under extended arm of throttle and s-;;art ~ontrol 
bracket. 

(8) Position cone bolt (18) between faces of mount link. With 
countersunk we.sher (2) under head of attach bolt (2.6 , ir_sert ool-c 
through holes in link and cone bolt. Install two ·.c:.shers ( 25 ) S..'lC. 

nut (5). Tighten nut within 660 to 780 pound-inchea -;;o sea.t ocl-c; 
back off nut and retighten finger tight; back off to ~::.rst 
castellation and install cotter pin (26). 

(9) Poeition two engine mount links (ll) between faces of first and 
second engine mount li.gs on left aide of en.,;::.ne -rer-c::.cal cen"'c,erl1ne. 
Raisea. bosses on links must either bath face outwara.s or bath ~ace 
inwa.rds. 

(10) With countersunk washer (2) 1nstalled on each link a-:.tacn oolt(l), 
insert balts through engine lugs and mount links. ,,heek: i;;a;o 
between mount links and engine lugs. Shim if necessary "tO oc10.e.::. •• 

maximum total gap of O .002 inch. 

ÇAUTION: TO PREVENT FORE Aiffi AFr LOADING OF ENGINE MOUNT FLANGES, 
Il!STALL SHIMS ( 4-) BEIWEEN MOUNT LINKS AND INSillE ENGI::lE 
MOl,'Jfl' LlJGS ONLY • 

(11) Install twc washers.(25) and nut (5) on each bol"':,. Tighten nu-es to 
allow 0,01 to 0,03 inch end play of oclt and install cotter ~::.~3 

(26). 

(12) Poaition cone bolt (14-) between faces of mou.nc; 11r.ks .. üth 
countersunk •,asher (7) u.nder head of attach bolt (6)_ insert oolt 
shro•..gn holes in links and cone bol-;;. Check gap c~-:.-,een ccne bolt 
:.:i.. ... -.. ::..~ 1!-".; :...71.c. ins~ sh:.ms r '1) if "l.ece9sarJ -':.o 0c. :c-_!l ( .... :'2 
rr~ .. :.n....m ~::.:p . 

(13) Install washer (8) and nut (10), Tighten m.-c with1., 24-JJ -:.c 32.:c 
pounc.-1.ncnes. 

" 71-5- 7l 
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(14) At engine aft m:mnt flange, position a support link (23) between 
flange feces at the first hole to the right of the vertical 
centerline. Position a second support link (23) at the first hole 
'to the left of the vertical centerline. Install links using bolt 
(19), two washers (3) and nut (5) at each link. Tighten nuts within 

,660 to 78o pound-inches to seat bolt, back off nut and retighten 
finger-tight only, back off to first castellation and install cotter 
pin (26). 

(15) 1Position universal bleek (22) between lugs of aft cone bolt (24;. 

1 

Secure blocK to cone bolt using bolt (21) two -washers (3), and nut 
(5), or optional bolt (21A) with countersunk w.sher (21.B) under 
bolthead, two washers (3), and nut (5). Tighten nut within 660 to 
78o pound-inches to seat bolt, back off nut and retighten finger­
tight, back off to first castellation and install cotter pin (26). 

CAUTION: BOLTS (21) AND (21A) ONLY ARE ALLOWED FOR USE AT THIS 
LOCATION. USE OF A BOEING STANDARD BACB30LJ BOLT, wl!I CF 
SUPERSEDES BACB30BH BOLT, CAN RESULT IN INTERFERE!ICE 
BETWEEN BOLT END AND LINK ( 23) . 

(16) Position cone bolt and universal bleek assembly between feces of aft 
support links. Align holes through links and universal bleek and 
install bolt (20) with -washer (3) under bolthead, or optional bolt 

, (20A) with countersunk washer (20B) under bolthead and washer (20C) 
under countersunk -washer. Secure bolt with nut (5) and wasner 
(20C). Tighten nut within 660 to 78o pound-inches to seat bolt, bacY 
off nut and retighten f1nger-t1ght; back off to first castellation 
and install cotter pin (26), 

CAUTION: ON OPTIONAL BOLT INSTALLATION, BOTH WASHERS (20C) MUST BE 
AS SPECIFIED TO ENSURE TH/\.T NUT REACHES COTTER PIN HOLE 
IN BOLT. 

Jul 15/68 71-5-71 
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see DET All 8 ---+, 

SEE DETAIL A--~~l 

SEE DETAIL C;,,,;;:::.~~:::S 

VIEW 1 

Eng1ne Mount Fittings Installat1on 
F1gure 201 (Sheet 1) 

2 
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GENERAL INSTRUCTIONS FOR USE OF ENGINE TRIM DATA 

Determine page on which data for ambient temperature and barametric preesure is 
located fram page 534 or 534A as applicable. If ambient temperature or barametric 
pressure is found to fall between values given 1n the chart, correct data can be 
obtained by 1nterpolation (f1nd1ng m1dpo1nt of difference 1n this case) 

Using the appropriate page, determine the target values (defined belO'W') 
corresponding to the ambient temperature and/or barametric preseure· 

DATA 
PLATE 
CORR 
% N2 

DATA 
PLATE 
PT7 

-'---pp 

Pt7 

pp 

EPR 

- Correction factor edded to, or subtracted fran, eng1ne data plate 
percent rµn to campensate for nonstandard day conditione. 

- Engine data plate PQ'W'er setting target This target ie used during part 
power trim operation to check engine performance deterioration 

- Ft7 target , to which MIL trim screw is adjusted during part pO'W'er trim 
operation. ' 

- Part power EPR reference for personnel 1n control cabin. This value 
gives an 1ndicat1on of the accuracy of the airplanes EPR 1ndicat1ng 
system. Do not use this value for engine trim unless precision trim 
1nstrumentation is not available and airplane 1nstruments are knO'W'n to 
be accurate. 

NOTE: If control cabin instruments are used for engine trim, a camplete 
trim run must be accamplished as soon as calibrated trim 
1nstruments became available. 

TO - EPR target to which engine is operated, after part PQ'W'er trim operation, 
EPR to check availability of TAKEDFF pO'W'er and amOlmt of throttle cushion. 

10 
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Engine Trim Data 
Figure 511 71-5-0 
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BAROMETRIC PREBSURE • INCHES OF , MERCURY Al!SOLUTE 

9 to 22 6 22 7 to 0 . 0 0 . 0 

PAGE PAGE PAGE PAGE PAGE PAGE 
51'9 550E 550K 

-
550W 552A 550Q 

550 550F 550L 550R 550X 552B 
-

550A 5500 550M 5508 550Y 552C 

550:a 550H 550lf 550T' 550Z 552D 
-

550C 550I 5500 55011 551 552E 
-

' 
550D 550J 550P 550V 552 5521' 

APPLICA:BLE TO JT3D• 3B EIIOIIIES WITH SMALL ( lu,11' INCH) MT IIINGED 
BECOlfDARY AIR IlfLE'l' DOOR NOSE COWLB. 

10 
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IAROMEll:IC PRESSURf - INCHES OF MEACURY Al'>OLUTE 

20.J TO 22.2 22.3 TO 23 8 239T0254 25-' 1(") 27.0 77 1 TO 28 ó 

PA.GE PAGE PAGE PA.GE PAGE 

-36 
TO 535 536T 538M 540F ,., 

-30 _,. 
10 ,,. S36U 538N """ ,., 

-22 

-20 
10 536A 536V 5380 s•oH ,.,. 
-" 
-12 
10 5368 536W 538P 5401 5•2B .. 

-· 10 536( S36X 5380 540J ,.,c ., 
• 
10 S36D 536Y 53Bl .... 5'2D 
10 

12 
10 536[ '362 538S 540L 542E ,. 
18 
TO 536F 537 5381 5"0M "" 22 ,. 
TO '36G 538 538U 5"0N 5'>G 

" 30 
10 536H 538A 538V "400 "''" ,. 
36 
10 5361 5388 538W .... ,.,, 

~ .. 
I 

., 
< TO 536J 538( 538X "400 ,.,, .. 

50 
10 536< '38D 538Y .... ,.,. 
56 

" TO ,,., 53BE 5382 "405 "" .. .. 
TO 536M 538F 
72 

53' ... , "'M 

7• 
10 536N 538G .... "40U "42N 
81) 

" TO 5360 538H ..... 5'DV 5420 
88 

"' TO S36P 5381 ..... 540W "'" .. .. 
TO 5360 538J 540C .... , "420 

1()4 

106 
TO 53611 538K >40D "40Y "" "' 1" 
TO 536S 538L "°' "40Z "'" 120 

APPLICABLE TO JTJD-7 ENGINES 

17 
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28J TO 30.2 

PAGE 

5A7! 

""" 
,.,v 

.. ,w 

542X 

,..,v 

542Z 

543 

.... 
.... ~ 
..... 
.... c 

54'0 

"'' 
54'F 

54'G 

"'" 
,..., 
.... , 
..... 
54'l 

30.J TO 31 .8 

PAGE 

, ...... 

""'N 

5'40 

.... , 

.... o 

..... 
54'S --

.... 1 

544U 

.... v 

....w 

54'X 

54'Y 

"'' 
,., 
... 
.... 
... , 
"'6C 

5460 

,.., 

71-5-0 
Page 534A 



-·-J~+ 
MAINTENANCE MANUAL 

) 

THIS PAGE INTENTIONALLY LEFr BLANK 

\ 

) 



1··························· .. : EFFECTIVITY : BOIFIND~l+ 

~EID 
............................. 

TUR80FAH 
MAINTENANCE MANUAL 

POi/ER PlANl' (JT3D) - INSPECTION/CHECK 

l. Examine Po'Wl!r Plant 

A, Check covling ror folloVing: 

(1) Latches !or cracks, strained links and pins, ease of la.tching and 
positive engagement, 

(2) Nose covl, nose dame and lead1ng edge of struts for cracks, loose 
rivets and dents or gaps affecting aerodynamic smoothness beyond 
permissible 11.mits, Check nose covl secondary air inlet doors for 
dama.ge or sticking. 

(2') Check noae oo•l particulary for 1 

Jun 15/65 

(a) Leading edge anti-icing duet ring inspection. 

Check integrity of the duet ring attachment as followa1 

- Remove the noae co•l from the engine. 

- Shake the nose co•l by hand. 

- If ahin~ during shaking, the duot attachment may be defective 
and the nose co•l must be sent to repair. 

(b) Support atructure Vee section radial• to Zee aection rib ringa, 

- At each of the three Zee ringa to the Vee section radial joints, 
check lockbolt looseness by hand from co•l inside through the 
secondary air inlet channels. 

' - To avoid additional loading on/and poesibility of remaining 
fasteners loosening, any loose or missing lockbolt must ba 
replaoed, 

In such a case, the nose oowl must be sent to repair and defec­
tiva inatallation corrected by use of NAS 110} bolts and NA:l 
679 nuts (or equivalente), Before tightening, gap betwean Zee 
and Vee sections may not exceed .002 inch. Shim as necessary. 

NOTE1 If required, repair may be postponed to the next equali-
- zed service (B check), provided there ia only one loose 

or misaing fastener per any Zee section rib or Vee 
section radial •ith a maximum of three per nose cowl., 

(c) Forward bulkhead crscking at secondary air inlet door attaching 
points. 

!!Ql!• Applicable if SAB, 707/621 not incorporated. 

- Proceed by spot check on two inlet doors. 

T.M.lT.PR. 71-5-0 
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- Remove doore and hinga assembl,Y. 

··············· ······· ...... .. : fF1fCTIVITY : ••••••••••••••••·•••••••••••• 
TUIIIOFAH 

- Visuall,Y check the bulkhead for cracks sround hinge support 
bolt plate nuts. If cracked, send noae cowl to repair shop. 

!!Q!!: If required, repair may be poetponed to the next 
equalized service (B check). 

(3) Fireseals for loose rivets, misalignment and damage. 

(4) Fuel and oil drain cowl seals for cuts and wear. 

( 5) Hinge spa.cers and brackets for corrosion and loose mountin!I balts. 

(6) Covl panel hinge fittings, latches and U-bolts for vear, cracks, 
corrosion and loose fa.steners; covl panel skin at frame and longeron 
attachments for cracks, loose fa.steners and broken spot welds. 

(7) Covl pan.el skin, covers, doublers, and fI'SJlles at duet outlets for 
cracks and loose fasteners; access doors for cracks a.nd loose 
fasteners. 

(8) Covl panel support rods (if fitted) for correct functioning of hinge 
balts, stowage clips and safety pins. 

(9) Nacelle forward fairing attach fittings for wear. 

B. Check oil system for foJ.loving: 

(l) Strainer for carbon, metal, or other foreign material. 

(2) Oil cooler for leaks and loose mounting bolts; oll temperature 
regula.ting and pre~sure relief va.lves, tubing, and connections for 
lea.ka.ge. 

(3) Turbocompressor, constant speed drive, accessory drive gear box oiJ 
connections, drain plugs a.~d banjo fittings for loose, broken or 
llll.Ssing lockllire. 

(*) Tank for specified servicing, evidence of leakage, loose or eracked 
mount straps, sump for wter accUJ11ulation; eonnections for lea.'{.s; 
filler eap for positiv~ lockl.ng, deteriorated seals, or b:roken 
chain. 

71-5-0 
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INDEX 
NO 

l 
2 
3 
3A 
3B 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20A 
20B 
20C 
21 
21A 
21E 
22 
23 
24 
25 
26 
27 
28 

29 
30 

31 
32 
33 

2 
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BOLT 
WASHER 
WASHER 

NOMENCLATURE 

WASHER, Countersunk (Countersunk side against bolthead) 
SPACER 
SHIM, Forward engine mount thrust fitting 
NUT 
BOLT 
WASHER 
WASHER 
SHIM, Forward engine mount thrust fitting 
NUT 
LINK ASSY, Forward engine mount IJ! side 
NAMEPLA'IE 
LINK, Forward engine mount 
FI'I'rING, Forward engine mount LH side cone 
BOLT 
BOLT 
LINK, Forward engrne mount RH side 
FITTING, Forward engine mount RH side cone 
BOLT, BAC69-60892-l 
BOLT, BACB30BH10C38 
BOLT, BACB30LJ10DU37 (Optional to INDEX NO 20) 
WASHER, Countersunk (Use only with INDEX NO, 20A) 
WASHER, AN96oCl016 (Two required with INDEX NO 20A) 
BOLT, BACB30BH10C29 
BOLT, BAC69-56963-l (Optional to INDEX NO 21) 
WASHER, Countersunk (Use only with INDEX NO 21A) 
BLOCK, Rear engine mount universal 
LINK, Rear engine mount support 
BOLT, Rear engine mount cone 
WASHER 
COTTER PIN 
BOLT 
CLIP, Electrical harness 
NUT 
BUSHING, Throttle control 
CLIP, Plumbing support 
NUT 
WASHER 
NUT 
BRACKET 

Engine Mount Fittings Installation 
Figure 201 (Sheet 2) 71-5-71 
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FIRE BARRIEF - REMOVAl./INSTAllATION 

1. General 

A. The procedure in this section is designed to be accomplished "'1th the 
engine installed on the airplane, 

B. Removal of a section of the nacelle vertical fire bB.ITier "'111 be 
necessary if a burner can or hot section inspection is to be perfonned 
m.th the engine installed on the airplane. Refer to Chapter 72 for 
burner can inspection and replacement, hot section inspection, and fuel 
manifold maintenance procedures. 

2, Remove Fire BB.ITier Section 

3 

3 

A. Strip sealant between the curved hat section, two side brackets, fireseal 
web, and strut lower spar chords, if sealant is present. (See figure 
401.) 

B. Remove eleven bolts which attach curved hat section to fireseal web and 
two side brackets, 

C, Remove three bolts which attach each side bracket to the strut lower spar 
chords and fireseal web. 

D. Separate curved hat section from two side brackets and remove all three 
components from airplane, 

Install F1re 3arrier Section 

A. 

B. 

c. 

Position two side brackets and curved bat section on fireseal web. 
(See figure 401.) 

Install three bolts holding each side bracket to strut lower spar chords 
and fireseal web, 

Install eleven bolts holding curved bat section to fireseal web and two 
side brackets. 

NOI'E. If sealant was stripped during removal of the fire barrier, it 
need not be reapplied. 

Jan 15/67 
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see DETAIL A 

LOWER SPAR 
CHORDS------. 

r----------------7 
, EFFECTIVITY , 
L----------------J 

TURBOFAN 

rrwo SIDES) ----------- r.,,-,:~,:::__-,,,,,,~=.--- CURVED HAT 

~ 71-5-81 
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DETAIL A 

F1re Barr1er Installat1on 
F1gure 4ol 

SECTION 
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