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PNEUMATIC S'fSTEM - DESCRIPTION AND OPERATION 

l General 

9 

A The pneumatic syetem supplies high temperature compressed air for cabin 
air conditioning, pressuri.!'at1 ,1 0•1d • ,.;ine etartirig. The p!leumatic 
supply duet is common to the air conditioning, pressurization and st,arter,_ 
systems For information on starting, refer to Chapter 80 

B. The main supply of high tanperature compressed air is obtained from three 
turbccompressors, one mounted on top of each of engines No. 2, 3 and 4. 
An alternate or supplemental air supply is obtained by bleeding air from 
the intermediate compressor case of each of engines No 1, 2, 3 and 4. 
( See figures l and 2.) This engine bleed air can be used to supply 
either the wing thermal anti-icing system manifold or the w:lng pneumatic 
Jn'lnifold Shutoff valves in the ducting control the flow of air as 
required. 

C The turbocompressor is an integral turbine and compressor unit. The 
turbine is drlv~n by 16th stage engine compressor air which is ducted 
from the diffuser case through a pressure regulator and a shutoff valve. 
The turbine drives the coa.xial compressor which receives fresh air from 
an i.,let on top of the engine nacelle. The compreesed air flows past a 
surge valve outlet and through a check valve to the W'..ng leading edge 
pneumatic manifold. A low presscre pneumatic duet, to supply the engine 
starter, ties into the w:lng manifold supply duet at each engine. 

D. The left and right wing manifolds are connected across the fuselage by a 
crossover pneumatic duet. This duet contains the valves necessary to 
isolate each wing manifold, deliver high temperature compressed air to 
the air conditioning system, and receive air from a pneumatic ground 
supply. A swing check valve is located outbcard of each wing isolation 
valve to balance the pressure between the w:lng pneuma.tic manifold and the 
air conditioning distribution bay when the wing isolation valve is closed. 
A pressure takeoff from the crossover pneumatic duet provides an 
indication of duet pressure through an electrical system. 

(1) A crew auxiliary heat shutoff valve allows warm air from the 
pneumatic manifold to be routed to the crew compartment during 
unpressurized flight in Passenger/Cargo Convertible Airplanes. 
Refer to Air Conditioning - Description and Operation, Chapter 21 

E. The turbccompressor is self-regulated. Accordingly, the automatic 
controle are designed to provide optimum operation at the approximate 
cruising altitude of the airplane. In order to obtain the required 
pneumatic flow for engine starting, a new control valve causes the 
control system to increase the airflow for this mode of operation, The 
flow control valve is controlled by a flow control relay, which in turn 
is controlled by the engine start pressure selecter switch and a landing 
gear safety relay, 
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All manual controls, indicators and wa.rning lights for the pneumatic 
system are located on the fiight engineer's panel. (See figure 1 ) 
Each turbocompressor h.as a "S'I:ART-STOP" switch, tachometer and separate 
warning lights for low oil pressure and overspeed trip indications The 
ceft and right wing isolation valve switches have two positions, "OPEN" 
and "CLOSE," Engine bleed air is controlled by four "ON-OFF" switches, 
le.beled "ENG l," "ENG 2," "ENG 311 and "ENG 4" Pressure in the high 
pressure manifold may be read on a gage located on the flight engineer's 
upper panel. The controls for the wing thermal anti-icing system ana 
engine sta.rting are located on the pilots' overhead panel 

T~rbocompressor (See figure 3 ) 

B 

The turbocompressor consists primarily of a radial inward flow turbine 
wheel with integral shaft, and a centrifugal compressor impeller. Tnis 
assembl, drives an oi_ pump assembly which consists of a spur gear oil 
~t..~p, certrifugal oil pu~p, and a tachometer generator The spur gea~ 
oil pump supplies lubricating oil to the rotating assembly and oil ~naer 
pressure to a hydraulic control systeri The hydraulic control syste~, 
actuates a ve~1able area nozzle at the inlet to the turbine wheel, ana a 
st..rge Yal ve : .. t'1e compressor outlet duet An electrically-selectec, 
p~e~rrA~ic con~rol systern actuates the shutoff valve and the differert~a: 
press~re regulator in the turbine ir..l.et auct 

~ main housing assembly provides the mounti~g facilities for the turoine 
torus, the co~pressor scroll and the hydraulic and pneuma.tic controls 
On tne right side of the turboco~pressor assembly is the oil filler neer., 
gro~nd start electromagnetic valve, compressor surge bleed control 
assembl, ana the main electrical connector On the left side are t~e 
oil fil~er assembly and minimum oil pressure switch. 

;~ 011 su~p, beneatn the main housing assembly, serves as an oil 
reservoir and mounting base for the unit A dipstick in the oil filler 
ne~r. is marKec. 11 LEFI' 'WING-FUT.wl. 11 and "RIGHT WING-FULL" to allow for the 
~ifference in oil level readings aue to wing dinearal. A:n oil-drair. 
pl~g is fitted in each end of the sump to allow for any difference in 
~Jurtirag of the unit The oil-drain plugs are rna.g~et1c to collect a~J 
~etal particles wnic~ may be present in the oil, The 011 sump is ver.ted 
to atmosphere through an overboard vent line. 

~urbocompressor Contro:s 

L ~ compressor air flow controller and a speed-topping control are 
contained within a single housing and mounted on top of the 
turbocompressor The flow controller governs the speed of the 

Jul 15/62 36-:-0 
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turbocompressor Lu pruvide the ~eeire~ air flow lor cabin air 
conditioning and preseurization. The speed-topping control serves to 
11.mi t the speed of the turbocompressor to a pres et maximum value of 
47,000 (± 1000) rpn. 

The air flow controller consists of a pneumatic chamber divided by two 
diaphragms which actuate a spring-loaded piston. (See figure 4) The 
piston is contained in a hydraulic cylinder below the pneumatic chamber. 
Air pressure sensing lines connect the upper portion of the pneumatic 
chamber to the compressor inlet duet and the center and lower portions 
of the chamber to the low and high statie air pressure sensing probes in 
the compressor outlet duet The pressure differentials, sensed through 
the lines and appliPd across the flow controller diaphragms, actuate the 
spring-loaded piston. An oil passage connects the hydraulic cylillder to 
a control oil passage which runs from the control oil pressure inlet at 
the filter toa turbine nozzle actuator An oil passage leading from 
the bottom of the hydraulic cylinder returns bleed oil to the 
turbocompressor oil sump The piston 111 the cylinder acts as a metering 
valve and controls oil pressure to the turbille nozzle actuator This 
actuator positions the turbine variable area nozzle through a mechanical 
linkage The turbine variable area nozzle consists of a series of vanes 
which can be rotated to increase or decrease air flow to the turbine 
Increasing or decreasing this air flow regulates the speed of the turbille 
and maintains the desired air weight flow 

The speed-topping control consists of a hydraulic chamb~r div1ded by a 
spr1ng-loadeà diaphragm which pos1t1ons a rydraulic bleed valve (See 
figure ~ ) ?ositior.1ng of t~e bleed valve is controlled by sensing the 
01l pressure d1fferent1al across the spring-loaded diaphragm An oil 
passage connects the upper portion of the hydraulic chamber to the spur 
gear 011 pump outlet The lower portier. of the hydraulic chamber is 
connected by an 011 passage to the centr1fugal oil pump outlet Ar, oil 
passage also connects the hydraulic bleed valve to the turbine nozzle 
actuator oil passage. An oil passage leading from the bottom of tre bleed 
valve returns bleed 011 to the turbocompressor oil sump, Normally, the 
hy~aulic bleed valve of the speed-topping control is closed and ëhe 
flow con~roller alone governs control oil pressure to the turbine nozzle 
actuator. When the speed of the turbocompressor reaches the preset 
ma.ximu.~ of 47,000 (± 1000) rp,r, centrifugal oil pump pressure creates a 
large enough pressure differential across the speed-topping control 
d1apt.ragm to overcome the diaphragm epr1ng pressure and open the bleed 
valve Jpening the bleed valve bleeds off control 011 pressure to 
the turbine nozzle actuator wL1ch then moves toward the close position 
l'l:_s action decreases the flov of air to the turbine which results in a 
decrease in turbocompressor rpm ln ttis way, the speed-~opping·con~rol 
superimposes speed l1m1t1ng control on the air naw controller LO 
ma1nt.a1n the nonnal maximum rpm setting 
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D. An overspeed shutoff mechan1sm 1n the compressor 1nlet duet serves to 
shut the turbocompressor down at an overspeed trip setting cf 55,500 
(± 1500) rpm (See f1gure 5,) The mechan1sm 1s essential:y a spring­
load.ed, overspeed trip poppet valve, ~unted on top of the compressor 
inlet duet 1• a spr1ng-load.ed me.nual reset plunger vhich locks out the 
poppet valve and actuates an overspeed svitch. The overspeed svitch, in 
turn, energ1zes the closing circuit of the turbine pressure regulator and 
the shutoff valve. The overspeed shutoff mechan1sm operates to prevent 
overspeeding of the turbocompressor in the event of failure of the norma.l 
operating controls A flyveight device on the end of the compressor 
shaft contacts and opens the poppet valve when the speed of t~e 
turbocompressor reaches 55,500 (± 1500) rpm. When the pcppet ,alve opens, 
the manual reset pl~nger is released to loek the poppet valve in the 
ope~ position and close the overspeed switch When the pcppet valve 
opens, it releases tte c~~tr~l air pressure on the high-pressure side of 
a spring-loadea piston 1n an overspeed sr~toff act~ator 'See f1gure 7) 
This actuator tnen moves a pneumatic SYitcher .n tne sG~tJff valve 
assembly to direct control air to close ~he shutoff valve - Releasing 
control air pressure to the overspeed shutoff actuator in t~e turbine 
shutoff valve, as well as closing the_overspeed sv1tc~ te energ1ze the 
closing circuit of the ahutoff va.lve and turbine pressur~ regulator, 
ensures turbocompressor shutdo'W?l A shutoff mechanism support strut 
in the compressor inlet 1s provided w1th a passage trrough wnich 
engine bleed air is perm1tted to pass when heat is requ1red for 
anti-icing purposes Anti-icing of the inlet strut is controlled in 
conjunction with the engine anti-icing sys~em 

E. The surge bleed control on the rigb.t aide of the turbocompressor sensee 
excessive momentary back preesure or preesure vaves in the compreesor 
outlet duet which could cause 1.rregular operation of the turbocompressor. 
To prevent this irregular operstion or surging of the turbocompressor, 

36-1-0 
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the surge bleed control causes a butterfly in a compressor surge valve to 
open. When the buttêrfly valve opens, sui'ficient air 1s discharged to 
atmosphere ,to re11eve the back pressure and prevent buildup of a 
compressor surge condition. The surge bleed control cons1sts of a 
pneumatic chamber divided by a spring-load.ed diaphragm which actuates a 
hydraulic bleed valve. (See f'igure 4 ) Tb.e hy"draulic bleed valve 
consists of s hy"dra.ul1c piston contained in a cylinder. Air pressure 
sensing linea connect the upper and lower portions of the pneumatic 
chamber respectively to higb. and low statie air pressure sensing probes 
in the compressor outlet duet. AI1 oil bypass line from the surge valve 
actuator control 011 pressure supply line 1s connected to the hydraulic 
cylinder. A return 011 passage lead.ing f'rom the bottom of the cylinder 
returns bleed 011 to the turbocompressor 011 sump. Norma.lly, the 
hydraulic bleed valve of the surge bleed cantrol is cloaed and control 
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oil pressure, acting on a spring-loaded hydraulic piston actuator in 
the surge valve, keeps tre surge valve butterfly closeà. Wit.r. the 
butterfly valve held closed, there is no pressure discharge to 
atmosphere and fUll compressor air nov is ducted to the ving leadirg 
edge pneumatic manifold, \/hen a surge condition exists in the outlet 
duet, the low statie air pressure probe senses the rapid rise in 
pressure. At the same tL~e, the high statie air pressure probe se'lses a 
mueh smaller increase in pressure This pressure differential, applied 
aeross the aurge bleed control diaphragm, ~vercomes the diaphragm 
spring pressure and opens the bleed valve. \/hen the bleed valve opens, 
control all fressure~in the surge valve oil bypass line is cecreased 
This decrease in pressure allows the spring in the surge valve piston 
actuator to push the piston up and open the butterfly val'Te Whe'l t>-,e 
butterfly valve opens, compressor air is discharged to atmosphere i'l an 
BJUount necessary to relieve the surge condition A restrictor i~ the 
control oil pressure supply line to the surge valve per-nits rapia 
response of the surge val.veto pressure decreases i~ t~e surge bleed 
control oil press~re bypass lire. 

F. The surge valve, in the com~ressor outlet duet, consists of a housi~g 
containing a butterfly Yalve, a spring-lvaded nydral!.11~ ;:iston ac~uator 
and an oil leaKage drain (See figure 4 ) A control ~il ~ressure :ine is 
connected to the top of the actuator cylir.der A ~et~rn oil li~e ~on~ects 
the bottom of the actuator cylinder to the turboccmpressor oil S..lPl.f 

When the surge valve opens, under the i~fluence of t~e surge oleed 
control, compressor air is duct~a to atmosphere thrcigh an outlet 1~ tne 
engine top fairing 

G 'Ihe shutoff valve, in the turbine inlet duet, ~ontrols the :G.ow of 

36-1-0 
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engine bleed air to the t~rbine. Tii.is valve cons1sts :fa ~8UElrè 

containing a butterfly valve which is linked to a sp-:-1:::1 g-l:iaaea, 
pneumatically-actuated ~iston, (See figure Ï) A ttree-way syste~ of 
pneuma tic chambers provides :t,,neumatic swi t.::hirig to the r;iston -:i,..amber 
The center cnamber ~ontai~s a switc~er :onsisti~g of a douole-ball r8d. 
This red is C'Jnnected to, ar.d follows the moveMe'"'tS •of, an a~r sv: ::ch.!.~g 
diaphragm A latching solenoid assembly, contain~ng two s~ri~g-loaaed 
solenoid-<>perated pilot valves and tvo permanent magnets, ro~1s tMe 
diaphragm in either the open or close positiors An 1nlet ~verpressure 
ve.lve provides ~rotect1on against overpressurization ~f tte tu=b.ne oy 
causing the diaphragm to repo~ition tne double-hall rad a.r sw~tc~er 
which closes the butterfly val ·re On the opµ,site e-.d of t>-e double ball 
rad 1s a spring-loaded piston contained in a cy~ir.aer .:---.e s.~e of tre 
cylinder is connected to the air cramber which is sealed by tne overspeed 
trip poppet valve, the other side is vented to atmosphere T·.o filter 
assemblies are installed in the engine bleed control a.r inlet to the 
val ve as sembly 
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H, The differential pressure regulator, in the turbine inlet duet upstree.m 
from the shutoff va.lve, regulates the engine bleed air pressure to the 
turbine toa max.mum value of 76 (± 6) psig, This valve consists of a 
housing containing a butterfly valve vhich is linked toa spring-loaded, 
pneumatically-actuated piston. (See figure 8.) A solenoid-operated, 
double-ball red providea pneumatic svitching to the piston chamber, The 
aolenoid assembly is latched by means of tvo permanent magnets. A 
sensing selecter, consisting of a housing containing a spring-loaded 
normally-closed metering valve, senses the dovnstree.m pressure in the 
turbine inlet duet. A reference pressure regulator, consisting of a 
housing conta1n1ng a spring-loaded normally-open metering va.lve, 
regulates the pressure to the pneumatic svitcher A spring-loaded ball 
type relief va.lve is located on top of the actuator piston chamber, A 
filter assembly is installed in the dlfferential pressure regulator 
housing at the engine bleed air inlet to the regulator assembly 

4 Turbocompressor Indicating and Warning Systems 

A, The tachometer, vhich indicates turbocompressor speed in percent of 
maximum rpm, receives its electrical signal from a permanent magnet a-c 
generator driven as part of the oil pump assembly (See figure 9,) 

B The air pressure gage located on the flight engineer's upper panel 
indicates pressure d1fferent1al betveen the high pressure manifold 
pressure and e.mbient The gage is operated by a pressure sensitive 
electrical transmitter located in the air conditioning bay The system 
is used to monitor engine starting and for checking integrity of the high 
pressure ducts (See figure 6.) ' 

C A lov oil pressure <1Srning light is located on the flight engineer's 

36-1-0 
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panel This lig.~t also indicates that the turbocompressor is not rurn.ng. 
With pover on the airplane a circuit is completed through a .ov oil 
pressure svitch to the lev oil pressure light vhether the t-u-bocompressor 
has been started or not When the turbocompressor is started o.l pressure 
vill build up to running pressure and vill open the lev oil pressure 
svitch thus causing the light to go out The lev oil pressure svitch is 
located 1n the control 011 pressure line The ~1grt 1s on ary t_~e t~e 
oil pressure is belov 55 ± 10 psig 
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D. The overspeed trip warning light illuminates when the overspeed trip 
mechanism is actuated The overspeed switch, operated by the reset 
plunger, closes the circuit to the warning light. Power to the circuit 
is controlled by the turbocompressor "START-STOP" switch (See figure 9,) 

5. TurbocolllJlressor Oil System 

6 

9 

A, Oil is directed, under pressure, from the spur gear pump to an external 
oil cooler. From the oil cooler, the oil is returned to the filter and 
then discharged to the vario~s control lines and the turbocompressor 
hearing carrier Oil directed to the bearing carrier is discharged 
through spray jets against a spacer, oil pump gear drive and the shaft 
hearings. The oil passes through the hearings with the asaistance of oil 
slinger rings and is then drained back into the sump through return oil 
passages. (See figure 4.) 

B An oil pressure regulator, located on top of the filter assembly, 
regulates the oil pressure to approXJ.mately 100 psig A pressure relief 
valve, located downstresm of the spur gear oil pump outlet port, is set 
at 300 psig. This relief valve protects the oil system against excessive 
pressures during cold weather starts. An oil filter bypass valve, 
located at the inlet to the filter, will open if the pressure drop across 
the filter is greater than 20 psi. 

Pneumatic System Valves 

A, The check valve in the outlet duet from each turbocompressor is a 3-inch 
swing check valve The valve is placed upstream of the low pressure 
pneumatic duet takeoff to the engine starter Tbis ensures that full air 
flow is directed to the engine starter, as required, and prevents any 
reverse air flow from entering the turbocompressor (See figure 2.) 

B, The pneumatic duet and ving thermal anti-ice duet air shutoff valves, at 
each of engines 1, 2, 3 and 4, are 2-1/2 inch motor-operated butterfly 
valves. The valve motors opera.te on 115-volt, alternating current and 
are controlled by toggle switches on the flight eng1neer 1s and pilots' 
overhead panels (See figures 2 and 10.) 

C, The ving isolation valves in the air conditioning distribution bay are 6-
inch, motor-operated, butterfly valves The valve motors opera.te on 115-
volt, alternating current and are controlled by toggle switches on the 
flight engineer's panel (See figures 2 and il,) 
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r. Y 0 e swe.:og check valve outboard of each ,ing isolation valve in tne air 
cand.~ tion~ng à.is"tr~b.ition bay is a O, 4-incn a.iameter valve, If the 
pressure d~f~erential bet.een the wing pneuma.tic manifold and the air 
coro.J. t10.,,11ng cus-r.ribution bay exceeds 4 inches of water, the valve will 
aper a~a. pe=t flow to the manifola. to balance the pressure, {See 
flg.rre 2,) 

E T'~e grc..m.a. air con...~ect1on check ralve in the grOW"•d service connector 1s 
a 3-2.!1C!1. a.o.ibl-=-gate Swi!l€ c:leck valve wh1.ch prevents reverse flow througlî. 
t~e gro-1.~a. co~~~ector, (See figure 2,) 

7. ?:ie i....,.,.a t.:.c Du.cts 

3 

n Tne p~eurztic s~steY ducts are ma.nufactured frorr. corros10P resist.ant 
s~ee_ ~.1bl'1f". 3:<pansion oellows, .ised between duet sections in the ~wJ..11g 

lead1.ng ea.ge, are r~n~facturea. from stainless steel. The a.uct sections, 
::..- ;e~eral, are cou:plea. togethe:- by duet c.o.11=-liI11; clamps and supportea. by 
st:ra:; clar":ps a-:.t.ac 1ec.. to str-.1cture. 

?'1er..at1c Grc ::-:ic. Service Connector 
~ 

~. T~e pn~Ll!"'lB.tl.c gro..md service con..~ector is locatea on the lower right sidt 
o: -c..'1e ::'. ... sela,!;e 1 "'"i tJe w::...ng leaà.inf eo..ge a::.--ec. The connector 1 s bol ted 
-c.o a ~ai.:~~% par. covereQ by an access aoor. The access door is hl.nf"eQ 
at tne ootto~ a~d secureQ by a Sl.Df;le q~ick-release latch~ 

v-f!le'ï. tne tJ.rooco:"'p!"'essor 11 STh.RT-S'IDP 11 switch is movea to the 11
START" 

pos1t::...o~, a.;--,a ~eleasea, power is suppliea ~o tne overspeea sW1.tch a.na to 
t"le t...=oocor~ressor flo\.1 control valve wnen the flow con"trol relay is 
e~ergized ~~ tne sa.~e ti~e, a mo:menta.?J contact directs power to 
e:ierg~ze -:.:ie ope··ur.§; circt..i t of tne latch tYJ)e solenoid assembly in 'the 
o..:..:'fere:-~tJ..al pressae reg..i.lator an.c. s:t-.itoff valve asseriblies (See 
:'15 .rre 9, ) 

w~e~ 't~e ope~::...:-..f ci~c~J..t to the c.:.~fer~ntial pressure regulator is 
~o-2~~~~~lj e:iergizea, the sw:i.tc~er is pos1~ione~ to d:.rect control ai~ 
to t~e te; of ~ne actuator pistor and vent the spring-loa~ed side to 
a~-os~~ere, T~e ?e!'!:2.nent rnagnets, 1~ the sole~oid assembly, hold the 
~wi~c1er lJ ~r.i.1.s pos~tion wher the soleno1a is ~e-energ1zea Control air, 
su.:;:p.l::...ec. o:i- eng~ne oleed., 1s à.eli 1ered to the swi tcher througr. e. filter 
a..~d tne ~eference pressu.re regulator, Tr.ü.s air passes througn the 
s.r..tcne~ ~o t~e to? of the piston chamber and pushes the piston dov,r, to 
oper tne ou"tterfly valve, J-..ir from the spring-loaded s10.e of the piston 
~s ve~~ec. ~o a~~osphere throu.gh the sensing selecter valve and the 
swice~er, (See f~gure 8) 
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The reference pressure regulator regul&tes the control pressure to the 
svi te her This lLits the illlet &ir pressure to the turbine to 76 ( ± 6) 
psig. The dovnstrea.m sensing selecter v&lve opens &t & predetermined 
v&lue &nd &llows dovnstrea.m &ir pressure to be sensed on 

1

the spring­
lo&ded aide of the &ctu&tor piston Sensing the downstrea.m &ir pressure 
gives & modul&ting &ction to the butterny (See figure 8.) 

D. If the closing circuit of the norm&lly-open differenti&l pressure 
regulator is energized, through actu&tion of the overspeed control, the 
s,itcher is positioned to direct control &ir pressure through the sensing 
selecter to tne spring-loaded side of the actuator piston &nd vent the 
opposite side of the piston to &tmosphere This action closes the 
buHerfly v&lve {See figure 8 ) 

E w:~e~ the :i~e~ .... ~g =~rcu1t to t~e s'îutoff valve assembly is rnomentar1ly 
e1erg_zec, ~he OF€~ ~~~ot va_ve is mome~tarily unseatea Control air, 
SJ.I;..liec ::iy er-g:i..1e b .... eea, :;.asses ":-,...Jro..J.gl" t.'"ie inlet air f_lters and the 
sw1t.c'îe::- t:i t.'"'e r,ressure a"st:-1out10"1 c'1amber J-.."1.r from the d1stribJt1'Jr ... 
c:ra:nbe:- rasses t.r..!'"01...g .... "t--ie r10TJe,....tar1::..J t.."Seat.ed or,en 1-1lot valve and 
"'!J.oves t"iE- S"t.l t.:be:- operat1."'g d .... al"'r rt:..ë;Jn, tow.ard tf'e ope"' nolaing magnet 
~ ..... s a~t~o~ ~oves t~e s•1t:~er ~o di?'ec~ cO'"'tr~l a~r to the bottom of 
tne p:s08~ :na~oer ~o ~.1sr ~ne ;~stor u~ and opent.he ~utterfly valve 
fa:r fro~ 0~e spri~g-loaded s1de cf the p1stor is vented to atmospPere 
t."'..r::i.11;~ t!"e sw, ... -ccr.er (See fig"re 7 ) 

F Wnen tr'.ie clos1ng circuit to tne shutoff valve assembly is energize:::, the 
close pilot vá~Ve is momentarily u.nseated The control air int~~ 
d ... stributior chamber passes through the momentar1ly unseated clos€ 
pilot va2..ve ana moves the s~1tcher operating diaphragm to~ard the close 
rclding magnet I'his action moves the switcher to airect control air to 
tbe spring-loaded side of the piston cha.mber to close the butterfly 
va...ve Air from t~e bottom of the piston chamber is ve~ted to 
atmcsp~ere ~~ro~gt the s~itcier The closing circuit of the shutoff 
ve.....ve asse-:::i.bly is energized by moving the 11START-ST'JP" switch to "ST:lP", 
or tsrcugo actuation of the overspeed trip control If control &ir 
pressure 1r toe shutoff valve assembly eYceeds the specified limit, the 
1nlet cverpressure valve ~ ... 11 ope1 ~nd adJr_t cant.rol a:r to the clcs1ng 
c '1Bmber T'" ,._ s moves the S\,, _ t: ler '.)pera t. ... r,g è ... aphragm tc:.vard the cl ...,se 
nold1ng ma.gnet The diaphragm, in turr, moves the s~itcher to direct 
control air to the spring-lo=e" si~e of the piston chamber to close 
the butterfly v&lve Closing the bc.tterfly valve shuts do= the 
turbocoTT?pressor which re~a~ns sn~t uov~ 1...n~il tne sn~~off valve opening 
circuit ~s energ1ze~ DJ 1ovi:-g the 11 S?AP'I-S1!DP 11 switch to the "START" 
position (See figure 7) 
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When the "START-STOP" swi.tch is moved to the "STOP" position, and 
releasea., power is cut off from the,overspeed switcn and the 
turbocompressor flow control valve. At the s=e ti-ie, a ~omentar'J 
contact directs power to energize the closing circuit of the shutoff 
•ralve assembly. 1'he shutoff valve closes and shuts doW'l the 
turbocompressor. (See figure 9,) 

The compressor airflow controller and speed-toppl.r-ë control position 
the turbine ,ariable area nozzle ,anes which gover,,_ the speea. of the 
t<l!'bocompressor asse~bly. (See figu.re 4) The ground node :low control 
valve, when erergizea., bleeds the high statie air pressure line ,mie:-. 
runs from the pressure sensi:,g probe to the air:low controller. The 
resultant pressljI'e a.ifferent1al across the flow control cuapn.ragris 
regulates the control oil pressure to the hya..raulic actuator to open 
"the variable area nozzle iranes Thl.s ensures ar adequate s ... ,:~plJ o:~ 
compresse~ air for sta.rting the ether engines of ~ne aircra.ft. 1r.'-Le ~ig► 
and low pressures from the sta.tic air pressure sensi~.g proces esta.olis~ a 
pressure differential across one of the flow control ::u.apn!~~s to lift 
the hya..raulic piston and bleed actuator control 011 back to t~e su.-p The 
pressure differentials, sensed through the compressor iruet air sensi!"lg 
line in the inlet duet and the high and low air pressure sensing lines 
from the downstream statie pressu.re probes, position t~e hydraulic piston 
to govern the action of the hydraulic actuator. ,!hen compressor a.ischarge 
airflow drops below the required •ralue, the piston is r.oved down to close 
the hyd.raulic bleed valve and allow the hycL-.-aulic actuator to increase 
the opening of the variable area nozzle vanes. This increase in flo,1 
of engine bleed air to the turbine wheel increases the speea. of tne 
turbocompressor. When co'llpressor discharge airflo,1 is above t~e required 
value, the piston is moved up to open the hyd.raulic bleed valve a~a. ca~se 
the actuator to decrease the opening of the ,ar1able area ~ozzle ranes. 
This decrease in flow of engine bleed air to the turbine wheel decreases 
the speed of the turbocompressor. When the speea. of the turbocor.pressor 
reaches the specified ll.I!Ut of 47,000 (= 1000) rpm, 011 pressure created 
by the centrifugal oil pump opens the nyd.raulic bleed val,e in the speed­
topping control, Opening of tlu.s bleed ro.l,e overrides the action of 
the flow controller and limits the =Dunt of hyd.raulic pressure to tne 
hydraulic actuator. This limiting of pressure results in limiting "Che 
opening of the variable area nozzle vanes, thus controlling the ma.xim..un 
speed of the turbocompressor 

The surge bleed control senses a pressu.re differential from the hign ana. 
low statie air pressure probes in the compressor outlet duet that is 
proportional to compressor discha.rge airflow (See f1g.1Ie ~.) 
Normally, this pressure differential is such that the surge bleed ro.lve 

3 
Nov 15/64 

+ 



( 

····························, : EFFECTIVITY : aOEI-✓~+ 
····························~ 

J 

TURBOFAH MAINTENANCE MANUAL 

is closed. When the compressor discharge pressure approaches a surge 
condition, where the discharge air flow pressure rises rapidly and the 
flow rate 1s decreased, the pressure differential across the diaphragm 
of the surge bleed control causes the bleed valve to open With the 
bleed valve opened, control oil pressure decreases on the high pressure 
side of the piston 1n the surge valve actuator and allows the spring­
loaded piston to open the butterfly valve When the butterfly valve 
opens, compressor discharge air is ducted to atmosphere in an amount 
necessary to relieve the back pressure va.ve and prevent buildup of a 
compressor surge condition 

The overspeed shutoff mechanism will operate to prevent overspeeding of 
the turbocompressor in the event of failure of the normal operating 
controls (See figures 5 and 7.) The flyweight device on the end of 
the compressor shaft w1ll contact and open the overspeed trip poppet 
valve at an overspeed trip setting of 55,500 (z 1500) rpm When this 
occurs, the manual reset plunger is released to loek the poppet valve 1n 

tne open pos1t1on and close the overspeed switch Opening of the 
overspeed trip poppet valve permits the control air pressure on the 
hLgh-pressure side of the spring-loaded piston in the overspeed shutoff 
actuator to escape to atmosphere The overspeed sbutoff actuator, under 
the in.fluence of the actuator piston spring, tben moves the pneumatic 
switcher of the shutoff valve assembly to direct control air to close 
the shutoff valve Closing of the overspeed switch energizes the 
closing circuits to the differential pressure regulator valve and the 
shutoff valve and also completes the circuit to the overspeed trip 
warning light The manual reset plunger cannot be repositioned in 
fl1gnt If the overspeed shutoff mechanism is inadvertently operated 
on the ground, the reset plunger must be repositioned before operat1on 
of the unit can be resumed If the mecbanism has operated as a direct 
result of ~urbocompressor overspeed, the turbocompressor assembly must 
be repl.acea. 
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PNEUMATIC SYSTEM - TROUBLE SHOOTING 

1 Gener--d 

2 

A Reference to the trouble charts end accompenying text in this section 
will aid in detennining end ell.llll.nating the cause of turbocompressor 
(T/C) 1112.lfunction 

E Sealed controls on the turbocompressor must not be adJusted by 
maintenance personnel Any trouble 'Which is traced toa sealed control 
w-~11 necessitate replacement of the complete turbocompressor assembly 

C Before starting detailed trouble shooting of a nonoperative or 
malfunctioning turbocompressor unit, proceed as follows: 

(1) Check turoocampressor 011 level 

(2) Cneck power supply end nsually check 
loose con.~ectors end possible shorts. 
suspecoed, carry out continuity tests 
hdJustmentjTest 

external circuitry for da.ma.ge, 
If a particular circuit is 

as detailed under 

(3) Cneck plumbing and ducting for damage, looseness or leaks 

System Trouole Shooting 

t. If, there is an indication that the operating turbocompressors are 
osc1llat1ng in phase, this is a symptom of system component failure 
C~eck for valve failure in the pneumatic system or component failure in 
the a:r co~dit1oning system (See Chapter 21) 

E I:', w:. t"' at least one turbocompressor operating or the alternate air 
source sup~ly:.ng air to the pneuma.tic system, a turbocompressor starts 
and comes ~Pin S?eed before the START-STOP switch is moved to the START 
pos:t1cn, ~h:s ind:cates check valve failure The check valve in the 
turoocor-pTessor d.J..scharge duct:ng has fa1led and is penmtting the 
turboco~pressor ëo be driven backwards Replace the check valve 

C Test set ~rocedures have been provided to assist in trouble shooting the 
~net,.Jnat:c system When a faulty turbocompressor shutoff valve or 
d.::.ffere~t1al pressure regulator is suspected the applicable test set 
p~ocedure should be used 

1 

( :') Tne -eest set procedures provide a method for isolatlng a component 
of the turbocompressor through the use of test ports so that a quick 
check of the component may be made without removing 1 t from the 
a~r}:'.lane or hav:.ng the engines rurunng 
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EJ'i;l"1€ a-,d 

1 :CcEBOCOMPRES~OR 
S-'"'JT::: D0\11 A'I HI G!' 
E:,:nm Rf'I.I 

2. '.'
01ITS DO\,, 'N • ON RAPI!: 

AC:ELERATICN TO HIG½ 
ENGINE RFl'-1 

3 0 JPERATES l!ORMP.LLY 011 
0 LO,- ACCELERATIO~ 
ONLY -

l. SrtWS D01ï, orr ACCEL-
:C..''.A'ë:ON BUT CAJI BE 
:.=:;:~ARTE'.C AT •fIGE 
~:;::;II'."E RPl✓ 

:; s:..__1..1':'s ~01 !~ :, '; ?.APit 
DECELERI.TI 01! TO 
~, ::::~~II3 I:CLE RPM 

IIFFEPENTIP.L PRESSURE 
?E~.JLATOF FAULTY -
F;e::;:ace regulator 

- -

-

( 
B3 
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turbocomp:-essor operat:i.ng, 
IF -

1 TUPJlOCOMPRESSOR UN-
ABLE TO REACH HIGh 
SPEEDS 

z SLOw TO ACCELERATE 
AND DECELERATE 

3. S'.JRGES RAPIDLY AT 
80% RPM OR OVER 

4. 'iAS SPEED OSCILLA-
TION BITwEEII 75 AND 
105% RPM 

5 'FJRBOCOMPRESSOR LOAD 
DEMAll'è: CHANGE HA S NO 
EFFECT 0~ SPEED 

" SPkD VARIES DIPECT-
LY WIT"rl ENGINE RPM 
(v.'ING ISOLATION 
VP.LVE OPEN) 

7 SPEED OVER 15i HIGH• 
ER OF LOWER THAN 
OTIIER UNITS 

TUPJlOCOMPRESSOR AUTO-
MATIC COll':'ROL MP.L-
F1Jl!CTI 01/ - Replace 
turoocornpressor 

power "on 11
• 

CONTINUED 0 N 
AG FOLLOWING p 

TURBOCOMPRESSOR \.IILL NOT 
SHUT DOWN WHEN T/C 
SwITCh MOVED TO "STOP" 
POSITIOII 

-

SHUTOFF VP.LVE FAULTY -
Replace shutoff valve 

-
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CONTINUED FROM 
PR ECEDING PAGE 

' 
TURBOCOMPRESSOR SHUTS 
:oWN AND OVERSP!-.E~ 
TRIP UGIIT ILLUMINA.TES 

Chec'< reset plunger IF -

RESET PLUNGER DEPRESSED- RESET PLUNGER NOT DE-
Unit malfunction, re- P?.ESSEr - Faulty trip 
place t-.l.I'bocomnrefssor s\.1'1. tch, replace turoo-

compressor. 

Check fusible plug IF-

. 
FUSI3LE PLUG MELTED - FUSIBLE PLUG LEAKING -
Replace turbocompressor. Tcghten fusible plug 

' 

' PRESSURE REGULATOR 0 K. -
Check shutoff valve IF-

SHUTOFF VA.LVE FA.ULTY -
Replace shutoff valve 

····························, ; EFFECTIV/TY , 
••••••••••••••••••••••••••••• 

TURBOFAH 

TURBOCOMP!'ESSOF SHUTS 
DCWN, a~/ERS'r'E.E.:C !1:>IP 
LIGrlT ~CES ~ICT 
ILLUMI:fATE, ?ESET 
PLUNGER 'TOT ::EPRESSEL 

'::.l.e:::'< à:.:'::'ere!:.:O~al 
pressure 
I? -

PRESSUPE 
FA.ULTY -
:pressure 

=eg..i:a-:or 

?EGlJT,._:...:'OF 
?ep.2.ace 
regu:ai:cr 
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4 Test Set Procedures 

2 

A General 

(1) The followi:ng test set procedures are -written to pronde a 
maintenance level, go/no-go check of the turbocompressor shutoff 
valve and dJ.fferential pressure regulator without removing the 
component from the airplane These checks require that the 
pneumatic system be unpressurized 

B E,quipment and Matenals 

(1) Portable Valve Actuat1ng Test Set, AiResearch Part No 290121-3 or 
equivalent (See figure 101 ) 

(2) Regulator Assembly, Test Set, A1Research Part No 290427-1-l or 
eqmvalent (See detail A, figure 101 ) 

C Test Set Procedure No l (Turbocompressor Shutoff Valve) 

( l) Gain access to turbocompressor shutoff val ve by remevi:ng top fairing 
from engine See Chapter 71, Nacelle Forward Fairing 

(2) Fronde electrical power 

(3) Remove shutoff valve filter retaining plug and assembly from TEST 
PCRT A of shutoff valve (See figure 102) 

(4) I~stall 290420-1-1 adapter in TEST PORT A of shutoff valve. 

(5) Remove shutoff valve filter plug and assembly from TEST PORT•B of 
snuto::'f val ve 

(6) Install 290221-1 adapter in TEST PORT Bof shutoff valve 

(7) 

(2) 

( 9) 

Remove caps from test fittings No 1, and No 

Attac~ 290427-1-1 test set regulator assembly 
a..~d install cap on primary port of assembly 
101) 

6 (See figure 101 

oo test f_tting No l 
(See detail A, figure 

Connect test hose to secondary port of test set regulator assembly 
and to adapter at TEST PORT Bof valve. 

Jul 15/69 36-1-0 
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VIEW 1 

KNOB 

SECONDARY PORT---{._ 

2 
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DETAIL A 

Portable Va.lve Actuating Test Set 
Figure 101 (Sheet 2) 36-l-0 
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(10) Connect test hose to test fitting No 6 and to adapter at TEST PORT 
A of valve 

(11) Open test set cylinder shutoff valve 

(12) Turn test set primary regulator knob clockw:lse until a reading of 
35 (± 5) psig is obtained on primary system gage 

(13) Place SYSTEM SELEC'.roR valve handle to B. , 

(14) Open SHU'I'OFF VALVE No. 2 and No 3. 

(15) Turn test set regulator assembly knob clockwise until a reading of 
10-11 psig is obtained on regulator asaembly ga.ge 

(16) Turn pressure regulator No, 1 of p~rtable valve actuating test set 
clockwise until,a reading of 12 2 (± o 1) inches of mercury is 
obtained on GAGE No 2, 

(17) Electrically energize shutoff valve to the open position by 
momenta.rily placing the T/C START-S'.roP switch to START Check that 
turbocompresscr shutoff valve butterfly is full opèn by obsernng 
the valve position indicator 

WARNING. , DO NOT RESET (PUIL) OVERSPEED TRIP IATCH IF TURBCX::OMPRESSOR 
OVERSPEED HAS CX::CURED OPERATING TURBCX::OMPRESSOR AFTER AN 
OVERSPEED COULD CAUSE TURBOCOMPRESSOR FAIUJRE WITH 
SUBSEQUENT IN.JURY TO PERSONNEL 

(18) If turbocompresscr shutoff valve butterfly does not open due to 
overspeed trip latch inadvertently pushed down· 

(a) Manually reset turbocompressor overspeed trip latch 

(b) Verify valve solenoid is being energized electrically 

( c) Disconnect the overspeed control pressure line and install 
MS21914-6 cap at valve fitting. 

NOTE 'If turbocompressor shutoff valve butterfly is not open 
at this t1J11e, discontinue and replace valve 

(19) Rotate SYSTEM SEIECTOR valve handle from B to OFF and back to B. 

36-1-0 
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Visually check overspeed control piston for freedom of movement 
(See figure 102.) 
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TEST PORT A 
SEE DETAIL A 
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OVERSPEEO PISTON MOV-EMENT 
CAN BE OBSERVEO HERE 

' 
OVERSPEEO CONTROL PRESSURE LINE 

~ 

_, 131 

FILTER 
HOUSING 

FILTER 
ELEMENT 

DETAIL A 

Tu.rbocompressor Shutoff Va.lve 
flgure 102 

RETAINING 
PLUG 

LPACKING RING 
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(20) Place SYSTEM SELECTOR valve-l!andle to OFF 

(21) Disconnect test hoses from seconda.ry port of test set regulator 
assembly and test fitting No. 6. 

(22) Connect test hose from TEST PORr Bof shutoff valve to test fitting 
No 6. 

(23) Connect test hose from TEST PORr A of shutoff valve to seconda.ry 
port of test set regulator assembly 

(24) Place SYSTEM SELECTOR valve handle to B. 

(25) Turn test set regulator assembly clockwise until a reading of 12-15 
psig is obtained on regulator gage 

(26) Turn pressure regulator No. 1 clockwJ.se until a reading of 24 inches 
of mercury is obtained on GAGE No 2 

(27) Energize shutoff va.1.ve solenoid by actuating the T/C START-STOP 
s-wi tch Check that turbocompressor shutoff valve butterfly is fulJ. 
open 

(28) Turn pressure regulator No. 1 counterclockwise until a reading of 
12 2 inches of mercury is obtained on GAGE No 2 Check that 
turbocompressor shutoff valve butterfly is full closed 

(29) Turn pressure regulator No. 1 clockwise until a reading of 24 inches 
of mercury is obtained on GAGE No 2 

(30) Energize shutoff valve solenoid by actuating the T/C STARr-STOP 
s-witch Check that turbocompressor shutoff valve butterfly is full 
open 

( 31) Turn test set regulator assembly clockwJ.se until it has bottomed 

( 32) Turn test set primary regulator kno b clockwJ. se until a ree.ding of 
14o psig (maximum) is obtained on test set regulator assembly gage 

( 33) 

36-1-0 
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NOI'E. If required limi ts in step ( 32) have been obtained component 
is satisfactory. If these limits have not been obtained, 
replace turbocompressor shutoff valve. 

Turn prima.ry regulator knob and pressure regulator No 1 
counterclockwise until a zero pressure indication is obtained on 
primary system gage 
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(34) furn test set regulator assembly counterclockw:i.se until a zero 
indication is obtained on regulator assembly ga,;,;e. 

( 35) Close SHUTOFF VALVE No. 2 and No 3 

( 36) Place SYSTEM SELECTOR vaJ. ve handle to OFF 

(37) Disconnect test hoses and stow 

( 38) Reînove adapter from vaJ. ve TEST PCRT A and install filter assembly 
and plug 

( 39) Remove adapter from val ve TEST PCRT B and install filter assembly 
and plug 

(4c) Disconnect test set regulator assembly from test fitting No 1 

(41) Install caps on test fittings No land No. 6 

(42) R~move MS21914-6 cap from valve fitting and connect overspeed control 
presS"i.1re line 

(43) Replace top fairing on engine See Chapter 71, Nacelle Forward 
Fa:.ring 

D Test Set Procedure No 2 (Turbocompressor Pressure Regulator) 

(1) Ge.in access to pressure regulator by removing left side engine cowl 
panel See Chapter 71, Nacelle Forward Fairing 

(2) Remove valve filter plug'and assembly to create the inlet test port 
(See f~gure 103) 

(3) Install 290426-1-1 adapter in the inlet test port of pressure 
regulator 

(4) Remove cap from test ~itting No 6 

(5) Connect test hese to test fitting No 6 and to adapter at inlet test 
port 

( 6) Open test set cylinder shutoff val ve 

(7) Turn test set primary regulator knob clockw:i.se until a reading of 
35 ( ± 5) psig is obtained on primary system gage 

Jul 15/69 
+ 
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(8) Place SYSTEM SEIECTOR ve.lve handle to A 

(9) Open SHUTOFF VALVE No 2 and No 3. 

EFFE:r!VlrY 

ruliBOFAN 

(10) Turn pressure regulator No 1 clockwise witil a reado.ng of 20.4 
inches of mercury is obtained on GAGE No 2 Check that pressure 
regulator □utterfly is full open by obsernng regulator position 
indicator (See figure 103) 

(11) Turn pressure regulator No l cowiterclockwise witil a zero 
indication is obtained en GAGE No.' 2 

(12) Place SYSTEM SELECTOR ve.lve handle to OFF 

(13) Close SHUTOFF VALVE No. 2 and No- 3 

(14) Remove cap from test fitting No 1 

(15) Attach 290427-1-1 test set regulator assembly to test fitting No 1 
(See detail A, figure 101 ) 

(16) Disconnect test hose at test fitting No 6 and connect hose to 
secondary port of test set regulator assembly 

(17) Remove pressure regulator test port fitting to creete the downstreem 
sensing port 

(18) Install 290166 adapter in the downstreem sensing port of pressure 
regulator 

(19) Connect a test hose from primary port of test set regulator assembly 
to adapter in downstreem serrning port of pressure regulator 

(20) Turn test set prillla.ry regulator knob clockwise witil a reading of 
55 (± 3) psig is obta1ned on primary system gage 

(21) Place SYSTEM SELEC'IDR ve.lve handle to B 

(22) Turn test set regulator assembly knob clockwise until a reading of 
45 (± 2) psig is obtained on regulator gage Check that pressure 
regulator butterfly is full open by observing pressure regulator 
position indicator 

36-1-0 
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(23) Turn test set pri.mary regulator knob clockwise until a reading of 
66 ( ± 4) psig is obtained on pri.mary system gage. Check that 
pressure regulator butterfly begins to close by observing pressure 
regulator position indicator. 

~- Check that pressure in step (22) has not increased, Ad.just 
if necessary to correct pressure. 

(24) Turn test set prl.Illary regulator knob and regulator assembly 
counterclockwise until a zero indication is obtained on pri.mary 
system gage and regulator gage, 

(25) Disconnect test hoses from the pri.mary and secondary ports of test 
set regulator assembly. 

(26) Connect test hese from the inlet test port of pressure regulator to 
pri.mary port of test set regulator assembly. 

INL.ET TEST 
PORT 
SEE DETAIL A 

BI.EED DUCT-

1 
VALVE POSITION 
INDICATOR 

/27' ru 
1 

PRESSUAE REGULATOR_J 

2 
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OOWNSTREAM 

SENSING PO:ü 

PACKING 
RING FI L TEA ELEMENT 

~FWD 

RETAINING 
PLUG 

PACKING 
RING 

DETAIL A 

Turbocompressor Pressure Regulator 
fl.gure 103 

SPRING 
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(27) Connect test hose fran dmmstream sensing port of pressure 
regulator to secondary port of test set regulator assembly. 

(28) Turn test set primary regulator k:nob clockwise until a reading of 
100 ( ± 3) psig is obtained on primary system gage. Check that 
pressure regulator butterfly is full open by observing pressure 
regulator position indicator. 

(29) Turn test set regulator assemoly knob clockwise until a reading of 
82 (± 2) psig is obtained on regulator gage. Check that pressure 
regulator butterfly is full closed by observing pressure regulator 
position indicator. 

(30) Slowly turn test set regulator assembly counterclockwise until a 
reading of 68 (± 2) psig is obtained on regulator gage. Check that 
pressure regulator butterfly is full open by observing pressure 
regulator position indicator. 

~- If required limits in steps (29) and (30) have been obtained 
component is satisfactory. If these limits have not been 
obtained, replace pressure regulator. 

(31) Turn primary regulator knob and regulator assembly counterclockwise 
until a zero pressure indication is obtained on primary system gage 
and regulator gage. 

(32) Place SYSTEM SELEC'KIR valve handle to OFF. 

(33) Close test set cylinder shutoff valve. 

(34) Disconnect test hoses and stow. 

(35) Remove adapter fran inlet test port and install filter assembly and 
plug. 

(36) Remove adapter from downstreem sensing 'port and install filter 
assembly and plug. 

(37) Disconnect test set regulator assembly frcm test set fitting No. l. 

( 38) Install caps on test fittings No. l and No. 6. 

( 39 ) Replace engine cowl p~el. See Chapter 71, Nacelle Forwara. Fairing. 
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PNEUMA.TIC SYSTDl - MAINTENANCE PRACTICES 

Adjustment/Test Pneumatic System 

A General 

(lî The pneumatic system does not require adjustment TUrbocompressor 
output is automatically adjusted by integral hydraulic and pneumatic 
control systems which adjust and limit speed by regul.ating turbine 
inlet nozzle opening 

(2) Testing of the pneumatic system is separated into non-operating 
tests, operating tests and a duel leakage test 

B ~est Pnei...ma.tic System 

(l, Equipment and Materials 

(a 1 External electrical power supply 

(b; ~est Tac~ometer Generator and ~otor Unit - Wacline 19100 or 
equ1 valent 

(c) Air source capable of delivering pressures up to 45 psig at an 
approximate flow rate of 10 pounds per minute 

(d; Air flow meter with a minimum flow range of 1.0 to 10 0 pounds 
per minute 

(e1 Air connection to mate with aircraft pneumatic ground 
connection - Roylon Connector 7-643-48 or 7-553-48 

(f, Ot~er equipment as required 

(2; Perform non-operating tests 

(a: Close "TUR:S0C0MP VALVE & LTS" circuit breakers on 
circui~ breaker panel (P5) 

(b) Test tachometer indication circuits 

1) Co~nect motor-driver. test tacbo~eter generator to 
tacho~eter generator plug at turbocompressor and operate 
test generator at 9728 (± 100) rpm 

0ct 15/61 36-1-0 
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2) Check that tachometer indicator reads 97 to 103% rpm and 
returns to zero without st1ck1ng when test generator 1s 
stopped, 

3) Remove test generator and restore 1ostallat1on, 

(c) Deleted 

(d) Test 011 pressure warning light circuit, 

1) Check that "LOW OIL PRESS" warning light 1s 1llum1nated 

2) Move "START-S'IDP" switch to "S'IDP" pos1 tien. 

3) Check that corresponding "LOW OIL PRESS" warning Ugbt 
remains 1lluminated, 

(e) Test d1fferent1al pressure regulator and shutoff valve 
electrical circuits 

1) Move "START-S'IDP" switch to "START" pos1t1on, 

2) Check that corresponding open co11 in differential pressure 
regulator and shutoff valve 1s momentarily energized 

NOTE, This is determined by listening for an audible clic~ 
at the shutoff valve assembly The pressure 
regulator valve is normally open and will not be 
heard unless 28-volt de has previously been applied 
to pin Bof the receptacle at tbe pressure regulator 
valve 

3) Move "START-S'IDP" switch to "S'IDP" posi tion 

B3 
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4) Check that corresponding close coil in shutoff valve is 
momentarily energized 

(f) Test overspeed trip warning light circuit 

(g) 

1) Short cable plug pin A to pins Band C at overspeed trip switch 
on turbocompressor and move START-STOP switch to START pos1.t1.on 

2) Check that corresponding OVERSPEED TRIP warning light illuminates 

3) Check that corresponding close coil in differential pressure 
regulator and shutoff valve 1.s energized and remains energized 
unt1.l short 1.s removed or START-STOP switch moved to STOP 
pos1.t1.on 
When S OV P/N 397794 is installed check only that regulator 
close soleno1.d shall become energ1.zed 

Test flow control valve circuit 
1) Hold START-STOP switch in START position 

2) Open WATER DRAIN MAST HEATER circuit breaker on panel (Pl) 

3) Open then close the SAFETY & OIL COOLER RELAYS circuit 
breaker on radio and T-R circuit breaker panel (PS) 

CAUTION FAILURE TO OPEN WATER DRAIN MAST HEATER CIRCUIT 
BREAKER PRIOR TO OPENING SAFETY AND OIL COOLER 
RELAYS CIRCUIT BREAKER CAN CAUSE HEATER TO 
OVERHEAT 

4) Check that corresponding flow control valve solenoid is 
energ1.zed when circuit breaker 1.s closed 

NQ1'.E Th1.s 1.s determ1.ned by listening for an audible click 
at the flow control valve 

(3)Perform operating tests 

(a) Check turbocompressors for proper lubricat.1.on 

(b) Operate turbocompressors as required to carry out air conditioni.ng 
system tests and check that no malfunction or failure occurs 
For Air Conditioning System Tests, see Chapter 21 

(c) Visually check oil cooler and external oil system components 
and connections for leakage after turbocompressors have been 
run For information on turbocompressor oil cooler, see 
Chapter 36-1-41 

(d) Check that LOW Oil PRESS warning light goes out at 
approximately 30% rpm 

SN REV Mar 1/92 
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(4) Perfonn duet leakage test 

(a) Close ENG 1 & 4 BLEED AIR & Ol/TBD WING ANTI-ICE VALVES circuit 
breaker on ac bus No 1 circuit brea.ker panel (Pl) and ENG 2 & 
3 BLEED AIR & INBD WING ANTI-ICE VALVES circuit breaker on ac 
bus No. 2 circuit breaker panel (P2). 

( b) Close RAM AIR & wING V ALVES, AUTO TEMP CONT, PACK V ALVES AUX 
AIR ACTUA10RS, CONTROL CA.BIN MANUAL TEMP CONTROL and MAIN CABIN 
MANUAL TEMP CONTROL circuit breakers on ac bus No 4 circuit 
breaker panel (P4) 

(c) Check that ENGINE START CONTROL switches on pilot's overhead 
panel are positioned to OFF 

(d) Check that BLEED AIR switches on flight engineer•s upper panel 
are positioned to OFF, 

(e) Check that left and right AIR OOND UNIT s,litches are positioned 
to OFF. 

( f) Select L WING VALVE and R WING VALVE switches to OPEN. 

(g) Connect air source to ai.rcraft pneurnatic ground connection and 
apply 45 ps1g air pressure Check that leakage does not eÁceed 
10 pounds of air per minute 

NO'IE • When airplane is equipped with part mnnber 65-22777 type 
turbocompressor check valves, add to the maXimlilll 
allowable leakage 3 5 pounds per minute for each valve. 

(h) Check high pressure gage reading for accuracy (± 1 psi). 

(1.) Check all joints and connections with pressure apolied by 
feeling and listening. Diffused leakage is allowable at any 
joint, but jet blasts are not pennissible. 

NOTE • Leakage past the turl::ocompressor check valve may cause 
the turl::ocompressor to wU1dm1ll backwards. Although 
rotation in the reverse direction is not ha.rmful to the 
turbocompressor, windmilling backwa.rds may cause oil to 
te pumped from the turl::ocompressor out the oil sump vent. 
Inadequate oil supply in the turbocompressor sump may 
cause turl::ocompressor damage If oil is noticed coming 
from the oil sump vent, test should te stopped, oil 
supply replenished, and check valve repl.aced. 

5 
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(j) Disconnect air source and external electrical pm,er. 

(k) Check ducts supplying engine bleed air to E!llch turbocompressor 
visually. Check torques and shake ducts to establish that 
joints are secure and correctly assembled. 

!fil:lli.. With proper torques and shims the te.il joints may have 
diffused leakage at any joint, however jet blasts are 
not permissible. 

Apr 15/69 36-1-0 
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1. 1....r:::.t Serv1c::.ng TuroocorrPressor 

' -. General 

( 1) 

1 
1 

F::.11 

Serv1c1ng of turbocomJ;ressor is confined to replen1sh1ng lubr1cating 
oil, replac111g oil filter element and cleaning air filter elements 
as req~ire1. Luorication 1nstruct1ons are contained on data plate 
~0UJ1te~ Just below turbocompressor oll f11l port. For access to 011 
fill port, see Cha:pter 12, "Ltccess Doors and Panels. 11 

Tu..!"boco~pressor 011 3ump 

See Chapter 12, 'til Servic1.ng II for recommena.ed lubricatrng 01.ls 
:or -se 1~ turboca~~ressor. 

Femo,e 0.1;:stick and flll until oll level reaches correspond111g full 
!'lar!' on :ilps"tic1'. "LE?T '(ING FULL" on left wing 111stallation and 
'?IGF"'." 'Il!G ?Uil" or: rcg.'1t wing 111stallat1on. 

~~ter ~illing, opera.te turbocompressor for severaJ. minutes, recheck 
c~l level on i1pst1ck and add oil as necessary. 

C. Jra.ir.. T.,_.irtocorrpressor Cil S..m:,,~ 

(l) Remove l:iwest ma.gne"t1c :i!"s.J..r~ :plug lil sump. 

15/6'-

~ The 1ra1n :plug assembl1es conta1n a check valve which, when 
plug sect1or. 1s removed, pe=its 111spect1on of magnetic tip 
o! plug for metal particles without lóss of oil fram sump, 

36-1-2 
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(2) Ineta.11 flexible drain unit (Tedeco part number D734 or equivalent) 
in 011 drain connection and a.llow oU to drain from sump. 

NOI'E If a drain unit is not available, oil may be drained from 
sump by removing complete drain fitting, This procedure, 
hovever, 1s not recommended, 

D Replace Turbocompressor 011 ~ilter 

(1) Unscrew filter housing from housing cap 

(2) Remove and discard packing ringe and filter element 

(3) Clean filter housing. 

(4) Place new filter element in filter housing 

(5) Place new packing ring on filter and new packing ring on filter 
housing 

(6) Screw filter housing into filter cap 

2 Removal/Installation Turbocompressor 

A Remove Turbocompressor (See figure 201 ) 

36-1-2 
Page 202 

(1) Remove engine top fairing 
Fairing". 

See Chapter 71, "Nacelle Fmvard 

(2) Remove lowest oil drain plug and drain turbocompressor oil sump 

(3) Reinstall oil drain plug 

(4) Disconnect main electrica.l connector at compressor inlet and tie 
back clear of unit 

(5) Disconnect anti-icing line on top of compressor inlet duet and 
swing forward clear of inlet 

(6) Remove strap clamp from aft end of flexible inlet duet Push flex 
duet forward and down to clear T/C inlet. 

(7) Disconnect "OIL IN" line from cooler at filter Plug and cap open 
connections 

(8) Dieconnect "OIL OUT" line to cooler below filter 
open connections. 

Plug and cap 

B3 
Oct 15/61 
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(9) Disconnect oil sump vent line Plug and cap open connections. 

(10) Disconnect surge valve oil leakage drain at surge valve Plug and 
cap open connections. 

(ll) Disconnect elamps securing eontrol air line to brackets at pressure 
regulator and shutoff valve. 

(12) Disconnect control air line at each end of pressure regulator T­
connection. 

(13) Disconnect control air line at shutoff valYe and remove forward 
section of line. 

(14) Remove mounting bolts and bracket from aft shutoff valve flange. 

(15) Remove mounting bolts from aft pressure regulator valve flange. 

(16) Remove the three bolts attaching pressure regulator to support 
bracket at forward pressure regulator valve flange and remove 
pressure regulator and interconnecting duet as an assembly. 

(17) Remove gasket at aft flange of pressure regulator and shutoff valve. 

(18) Remove clemp at upper end of surge bleed exhaust duet and rl!llove 
exhaust duet. 

(19) Remove V-band elemps at aft end of surge bleed valve. 

(20) Place hook of suitable erane through T/C hoisting eye and take up 
cable slack. 

(21) Remove the four T/C mounting bolts. 

NOTE The mounting bolts are secured by floating nutplates. 

(22) Take weight of T/C with erane and guide surge bleed valve elear of 
pressure regulator support bracket and engine bleed duet. 

(23) Support aft end of T/C by hand and guide assembly elear as it is 
hoisted away from engine. 

B3 
0ct l5/6l 36-1-2 
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5 6 7 

8 

9 
10 
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TURBOF.AH 

11 

17 16 

1 ENGINE emo DUCT 
2 PRESSURE REGULATOR 
l ENGINE BLEED CONTROL AIR LINE 
4 CLAMP 
5 SENSING LINE 
6 INTERCONNECTING DUCT 
7 CLAMP 
8 SHUTOFF VALVE 
9 HOISTING EYE 

10 TUR BINUORUS 

11 COMPRESSOR SCROLL 
12 ANTHCING LINE 
IJ STRAP CLAMP 
14 INLET oucr 
15 MAIN ELECTRICAL CONNECTOR 
16 FUS IBLE PLUG 
17 Oll SUMP VENTLINE 
18 PNEUMATIC OUCT 
19 SURGE Bl[[O VALVE 
20 V-BAND CLAMP 

Turbocompressor Installation 
Figure 201 (Sheet 1 of 2) 
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34---f~,t:;~~ 
33 

32 

11 HOISTING EYE 
22 SHUTOFF VALVE 
23 SENSING LINE 

31 
30 

24 INTERCONNECTING DUCT 
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21 

22 

29 28 

1S PRESSURE REGULATOR SUPPORT BRACKET 
26 V-BAND CLAMP 

29 V-BANO CLAMP 
30 TIC MOUNT BOL 1 
31 LEn TIC MOUNT 
32 OIL DRAIN PLUG 
ll 011 SUMP 
34 TIC ''Oll our LINE 
JI TIC ''OIL IN' LINE 

24 

25 

26 

27 

27 SURGE SLEED EXHAUST DUCT 
28 TIC EXHAUST OUCT 3'6 GROUND CHECK Oll PRESSURE GAGE CONNECTION 

B3 
Jan 15/62 
Revised 

Turbocompressor lnstallation 
Figure 201 (Sheet 2 of 2) 36-1-2 
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B. Prepare To Install TurbocOlllpressor 

(1) Check compressor and turbine inlets and outlets for d.amage and 
foreign matter 

(2) Check electrical harness and connections for d.amage and security 

(3) Check all air and oil lines for damage, looseness or leaks 

(4) Drain all inhibiting fluid or preservative oil from unit, 

(5) All caps, plugs and dust covers should be replaced and left ~n 
position until turbocOlllpressor is mounted on engine 

C. Install Turbocompressor (See figure 201) 

(1) Heist unit into positian using hoisting eye Care should oe taken 
not to damage lines, ducts or electrical connectors 

(2) With crane still in position, check clearance between T/c mounting 
lugs and mounts. Clearances shall be 0,004 inch or less. Where 
clearance is greater, add shillls to reduce clearance to O 004 inch or 
leas at all points of attachment. 

( 3) Install the four 1110unting balts and torg_ue to 125 to 154 pound­
inches. 

(4) Re1110ve crane hook trom hoisting eye. 

(5) Install_ V-band clamp at aft end of surge bleed valve and torg_ue 
clamp nut to 8o to 90 pound-inches. 

(6) Install surge bleed valve exhaust duet by aligning indexing pin and 
seeuring duet with elamp 

NOTE. The surge bleed valve exhsust duet and surge bleed exhaust 
support bracket have dry-film lubrieated bearing surfaces 
which lllU.Bt be kept clean and protected from m.echsnical damage 
during assembly. 

(7) Pos1tion pressure regulator and interco!lllecting duet assembly on 
support bracket and instsll the three attaching bolts through the 
support bracket and forward pressure regulator valve flsnge. 

36-1-2 
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(8) Insta.l.l ge.sket,,bracket and mounting bolts at e.ft shutoff valve 
flange. 

(9) Insta.l.1 ge.sket and mounting balts at e.ft pressure regulator valve 
flange 

(10) Position fo,-,,,ard section of control air line and connect to 
sbutoff va.l. ve. 

(11) Connect :ontrol air line at eacb end of pressure regulator T­
connection 

(12) Attacb control air line clamps to brackets at pressure regulator 
and sbutoff valve. 

(13) Connect surge valve oil leakage drain, 

(14) Connect oil sump vent line. 

(:;) Con'lect "OIL OUT" l me to T/C apur gear oil pump outlet Tor que bolt 
to 150 to-250 po~nd-incoes 

(16) Connect "OIL !N" line at 011 filter assembly. 

(17) Position flexible duet on compressor air 1.nlet and secure vitb strap 
clamp. 

(18) Connect anti-icing 11.ne to fitting on top of compressor 1.nlet duet. 

(19) Connect main electrical connector at compressor 1.nlet 

( 20) 'Fill T/C 011 sump. 

(21) Operate T/C for several minutes. 

(22) Recbeck oil level on dipstick and add oil as necessary 

(23) Replace engine top fairing See Cbapter 71, "Nacelle Fo,-,,,ard 
Fa.irl..ng " 

Oct 15/61 36-1-2 
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Pnewnatic Shutoff Butterfl,'f valve e..~d Preeeure Regulatill8 Valve 

A. Turbocompressor ahutoff and regulator valve variable configuration 
iruitallation 

( 1) General 

(a) A major modification is beill8 accompliahed on turbocompressor 
shutoff and regulator valvea. Until all valves are modified, 
mixed configurations of valve installationa may be found on 
an a1rplane. 

(b) 'l'he modified shutoff·valve can be identified by the AiReseareh 
Part Number or by the presenee of a quartz see-through •indo• 
located on the valve body at the opposite aide from the 
actuator houaing. 

(c) The modified regulator valve can be identified by the AiResearch 
Part Bumber or by the preaence of a manual overrida button on 
the aolenoid valve. 

ACTUATOR HOlJ!;Il'l'a -.._"; ,:::~ 

,!g?;~ 
OV~RPRESSUHE~r;J'..: 

SERVO i~ 
' 

FI!.T!!:R ~~, \~~ t J 
~ ~c 

SITTJTOFF BUTTERFLY 
ASSEMBLY 

~ . 

x..__'<✓--" 

f SLJ;-'l'b..8.1.lUGH 
----POSITIOM IN'JTCATOR 

Ref1 SB.AICH 21-1148 and 21-2161 

36-1-2 
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Pnetllll3tic ~hutoff l!utterfly Valve and Pressure RellUlatirur Valve 
Figure 201A 
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(2) Removal/Installation Sbutoff and Hegulator Valves 

(a} Unmodified regulator and unmodified shutoff valvea (Configuration l) 
should be removed and installed per exist1ng 1nstructions in 36-1-2 
and 36-1-32. ( See flgure iOlB' Sheet l J 

0 UmtODIFIBD REGULATOR VALVE, P/N 108940-760. 

© UNhlODIFIED SBUTOFF VALVE, P/N 122250. 

0 TEE, P/B C6011'9000 

0 

NUT, P/N AN6289-6 

GASKET, P/N BACGlOU6 
RING, BACKUP, P/N 11$48777-6 
TUBE ASSY, P/N 65-11687-882 

Refr SB.AICH 21-1148 and 21-2161 
Valve Configuration l 

SN PEV. December 27, 1978 Figure 201.B (Sheet l) 
36-1-2 
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(-b-} -Modi!ied regu!'ator and ,mod~fhd, sbutof!-valves (Conf1guration 2) 
should be removed anà 'ins_taHed pir ·ex:i'.sting instructione in 
36-1-2 and 36-1-32 e:c~pt'for the follow1ng (See figure 2013 
eneet 2) 1 ' 

1) 

2) 

Engtne-bleed'control air line (tube P/N 65-11687-882) 
betweeri regulátor valva tee-and Hhutoff valve should be, 
plugged at,e~utoff valve, aide;/ ' 

- • , , 0' t ~ . ' , 
Conneèt' ahutoff ,valve elec\ri'ca:t barnen and• plug to du<n:ny 
reê:eptaére •aiouoted on ahut~rr·valve, 

.... j -~ 

Ccn,;ect regulator valvê 
fig,fÏ'e 201B sheet 2., , 

plumbing using parts,indicated in •• 

-, 

' -' 

--

' ' 
·-, - , 

-.,;,.---:),-TO G',E,S,.,EEJ ïRIP' 

,, -. 

., 
' 

5 ', 
·, 

,' 

' ' ,. 

' -. 
MODIFIED REGQLÁTOR VALVE P/N 698304~1 

' -i-,. 
.. - - ) ,.; -'1 

MODIFIED ,SHUTOFP VALVE, P/N 397794-1 , 
~ h ,J 

TEE, P/N ER834-0606Ö4° 
NUT, P/N AlÎ6289-4 ' l 
GASKET, P/N BACGlOU4 
RillG, P/N MS28777-4 

PLUG, P/N MS2l913J6" ' 

' . , 

' ' 
\\ - - -' . 

• 

' ' ' 

'SN REV i Decemhf>r ?7, )978 
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) 

~: 
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(c) llodified regulator valve with unmodified shutoff valve 
(Configuration 3) ahould be removed and installed per 
existing instructions in 36-1-2 and 36-1-32 except for 
the following ( See flgure LOU! sheet } ) 1 

1) Engine bleed oontrol air line (Tube P/N 65-11687-882) 
must be connacted to regulator and ahutoff valves. 

2) Conneot regulator valve plu.mbing using parts indicated 
in figure J0lB sheet 3. 

cp 
----:,- TO OVEflSPE[O TRIP 

/ 

1 

1 
1 
\ 

,,- ---
TUf"l□OCOYJ>RESSOP 

'\ -
MODIFIED REGULATOR VALVE P/N 898304-1 

UNMODIFIED SHUTOFF VALVE P/N 122250 

TEE P/N ER834-060604 
NUT P/N 6289-4 
GASKET P/N BACG10U4 
RING P/N l4S28777-4 

TUBE ASSY P/N 65-11687-882 

Ref1 SB.AICH 21-1148 and 21-2161 
Valve Conf1guration 3 

SN REV. December 27, 1978 Figure 201B (Sheet 3) 
}6-1-2 
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Unmodified regulator valve with modified ehutoff valve 
(Configura~ion 4) should be removed and inetalled per 
existing inetructions in 36-1-2 and 36-1-32 except for 
the folloving ( See figure 201B sheet 4) , 

1) Engino bleed control air line (Tube P/N 65-11687-882) 
between regulator valva tee and ehutoff valve should 
be plugged at ehutoff valve aide, 

2) Connect ehutoff valve electrical hBrneee and plug to 
dwnmy receptacla mounted o~ ehutoff valve. 

3) Connact regulator valve plumbing ueing parts indicated 
in figure 20lll 11,heet 4. 

-----?- TO OVEHsr;::Eo Tïï i' 

TUflCOCO:vlPRESSOfl 

UNMODIFIED REGULATOR VALVE P/N 108940-760 

l!ODIFIED SRUTOFF VALVE P/N 397794-1 

TEE P/N C60W9000 
NUT P/N AN6289-6 
GASKET P/N BACGlOU6 
RING, BACKUP P/N MS28777-6 

TUBE ASSY, P/N 65-11687-882 

PLUG, P/N MS21913J6 

Ref1 SB,AICH 21-1148 and 21-2161 
Velve Configuratton 4 
F~!,Ure 201D (sh~~t 4) SN REV. D~cembcr 27, 1J7r 
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~ 4 • RemoveJ./Inoteils.tion Turbocompressor 6'hutoff VaÎ ve 

A. Remove Turbocomprecsor Shutoff Vnl.ve (See figure 202.) 

ELECTRICAL 
CONNECTOR 

B3 

(1) Remove engine top fo.iring. See Chapter 71, "Nacelle Forva.rd 
Fairing." 

(2) Disconnect shutoff veJ.ve electr1ceJ. connector. 

(3) Disconnect engine bleed control air line o.t shutoff valve. 

(!1) Disconnect control air :pressure sensing line et shutoff valve. 

(5) Remove mounting bolts and bracKet from aft shutoff vnl.ve flon~e. 

(6) Remove mounting boltc from forvard shutoff valve nange. 

(7) Remove shutoff veJ.ve and gaskets. 

FlTER 
HOUS~lG 

fH[R 
HOUSbSG 

DUCT JOII/T GASKET 

-COWROL AIR PRESSUR[ 
SENSING LINE 

Oct 1:5/61 
Tur1'ocompressor Shutoff Vul ve Instn.llation 

Figurc 202 36-1-2 
Page 21J SN REV. December 27, 1978 
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B. Inatal.l Turbocompressor Shutoi'f Valve (See figure 202.) 

(1) Position shutoff valve with flow arrow point1ng forward. 

(2) InBtal.l gaaket and mounting bo.l.'ts at forward flange. 

(3) Instal.l gasket, munt1ng bolts and bracket at aft ehutoi'f valve 
flange. 

(4) Connect c:ontrol air preaaure sensing line at ehutoff valve. 

(5) CODllec:t engine bleed control air line at shutoff valve. 

(6) Connect ehutoff valve electrical connector. 

(7) Reinstall engine top fairing. 

( 5. Removal/InsttlJ.lation Shutoff Valve F1lter 

A. Remove Sbutoff Valve Filter (See figure 203 ) 

(1) Remove engine top fairing. See Cbapter 71, "Nacelle Forward 
Fairing." 

(2) Remove loek wire ~nd unscrew filter retaining pl~g from 
filter bousing 

(3) Withdrav spring and filter element. 

(4) Wash filter assembly in dry-cleaning solvent (P-S-661} and dry 
thoroughly. 

WARNING: USE DRY-CLEANING SOLVENT IN A WELL VE!o'TILA'l!ED AREA. 
AVOID BREATHING FIJMES·. KEEP AWAY FROM FLAME. 

B Install Shutoff Valve Filter (See figure 203.) 

(1) Inaert f11 ter element into f11 ter houaing vith boss fac ing 
outvards. 

(2) Insert opring on bosD of filter element. 

(3) Replace packing ring on filter retaining plug. 

(4) Screw retaining plug into filter housing. Ensure that filter 
spring is contained in inside bare of retaining plug. 

(5) Tighten, then lockwire retaining plug. 

) 

(6) Reinotn.11 engine top fairing. '\ 

B3 
Oct 15/61 
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SHUTOFF VAL VE 

TuR B INE TOR US 

INLCT F D.. TI.R HOUS ING 

ACTu1-.Trr1: FILTER '-
t,QUS J\!S 
SEC O:ThlL A 

FUER 
HOUSING 

RETAltm~G PLUG 

PAC~ING RING 

DCi!\IL A 

Tt.;:-tocar::preoso_· Cm,toff Valve Filter Inste.llation 
Fig..t.re 203 

s,, ;;..;;,V, December 27, 1976 
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PRESSURE REuJLATOR - MAINTENANCE PRACTICES 

Removal1IrJ~ta.lat1on Pressu~e Regulator 

A. Reroove Pe-essure Regulator {See f1gure 201.) 

( 1) Remove engine top fa1r1ng. See Chapter 71, "Nacelle Forw-,.ro 
Fair1ng " 

Discoll!'lect pressure regulator sensing line. 

Dis::onnect engine bleed control air line at regulator T-cor..nect1on. 

D~s::o:::.nect pressure regulator electrical connector. 

Re~ove co~t-o~ air line clarnp at fo-wB.!"d valve flange 

Re::nove mount:;,_ng balts from a.f't pressu:re regulator valve f!.e..."1ge 

Renove rr.ounting bolts and bracket from forwB.l"d pressure regu:ator 
val ve fla- -.o. 

Remove pressure reg,..iator and gaskets 

B L~stall Pressure Regulator {See figure 201,) 

(1) Position pressure regulator with flo~ arrow pointing forward 

(2) Install gasket, bracket a.nd mounting balts at forward fla.nge. 

(3) Install gas?et a.nd mounting balts at aft fla.nge. 

(4) Install control air line cle.rnp at forward valve fla.nge. 

(5) Connect pressure regw.ator electrical connector. 

{ 6) Connect engine bleed control air line 

:7) Connect pressure regulator sensing line. 

(3; Reinstall engine top fairing. 

Oct 15/61 36-1-32 
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2. Removal./Instal.lation Pressure Regulator Filter 

A, Remove Pressure Regulator Filter (See.figare 202,) 

( l) Remove engille top fairillg, See Chapter 71, "Nacelle Forward 
Fairing," 

( 2) Remove loek wire and unscrew filter reta1nillg plug from pressure 
regulator filter housillg. 

(3) Withdraw filter element and spring, 

FILTER HOUS ING 
SEE DETAIL A 

PRESSURE REGULATOR 

B3 
0ct 15/61 

VALV[ POS ITION 
INDICATO!< 

SENSING SELECTO!< 

RETAINING 
PLUG 

-~ 

PAC~ING 
RING 

Pressure Regulator Filter Installation 
Figure 202 

m TER ELEMENT 

FILTER HOUSING 
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' ~ - r filter tious1ng. 

Insert spring,in;deepèst cou.nterboré;9f filter housing. 
' ' > ~ l 

Ip.sert filter e\em'ent into I filt~r h9usiàg;wi th boss 
ensure,,that1_,spring fits over filter reiêi,,ent boss. 

~- ~ • \ .2 \1 ~ - - ...._ ~ 'j ") 

,.,. r \ .. Î', •-r-t' 

'Repls.ce, pacld!ng· ring 'on ,filter· retaîning1,plug 
\~ -, J~'~~,..,.:• ... ~,. ,~ ,- ,:'~~' < J ' "",- ~ 

,_ _,r , ... .,. , r, r ~ '? l_ ~ .~ -,r , 
Screv·retaining, plug1'1i:1to pressure, regulator.•filter-1 housing, 
tigb.ten and lockvire ',, ~( ' ,)

1
' ~ -,, - - " 1 

-?·" r ,. L ,; :-".. 
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TURBOCOMFRESSOF OIL COOLEF - Ml\ INTENANCE PRACTICES 

l Removal/Installation '.lurbocompressor Oil Cooler 

B3 

A General 

(1) '.lurbocompressor oil cooler and plumbing must be replaced with clear 
components when contaminated w1 th metal part1.cles rec:;,.il t1ng from 
T/C failure 

CAU'I'IOn D0°NOT ATTEMPT TO SALVAGE OIL COOLEF BY F1.USHING. A 
CLEANING METHOD WHICH ASSURES REMOVAL OF EVEFY PARTICLE 
OF FOREIGN MATEFIAL MUST BE USED. 

B Remove '.lurbocompressor Oil Cooler 

(1) Disconnect oil out line. (See figure 201.) 

(2) Discornect oil in line. 

(3) Move thrust reverser aft and remove phillips flathead screws along 
forward eage and on upper and lower ends of oil cooler 

(4) Move thrust reverser forward and remove phillips flathead screws 
along aft of edge of oil cooler 

(5) Remove oil cooler by tilting top aft and turning cooler forward 
eàge outward to free 01.l cooler regulatora 

C Irstall '.lurbocompressor Oil Cooler 

CAL'TIOl\ TAKE ALL FOSSIELE FRE8AUTION TO FREVENT ANY EXTRA!;EOUS 
MATERIA!. FROM E!l'TEPrnG :n:, COOLER. DO NOT REMOVE PLUGS 
U'\ TIL TUBII\G IS TO BE COl\'NEC:TED 

(1 J Pla~e 011 coole~ ir. pos1. t1.on by t1.l t1ng top forward ana turning 
coo~er aft edge inward (See figure 201.) 

Oct 15/61 



' I 

1•" 

' -;. 
,-

' 
j 

" 
\ 

--, 
'' 

, 
' 
' .. ;~ 

,_ 

, ,,. 

i' 
-~ 
:,, 

,_ 
<' , ' 

' ' 

' 

' - ' 

' ' 

S!'ITINÓ . ~ifïi7t:;1 ' + . -J~ ,, 
Dl:::2 D , , 

MA I N TE NA N C E ,MA N U•A L 

····························~ i •• :'~ffffCTIVITY : 
····························~ 

TURBOFAH 

~: ~ 

.(2)'" Install 
,.• \; .. 1 

' -phillips fla~head screws ~ong"ai't of ed.ge of oil•cooler. 

(3)' 

(4) 

( 5 ) 

(6) 

(7) 

/,,/~~I ~I+ :,< 

;Move thrust'reverser aft a~~,~~~~l ,p~1g1ps flathead scz:ë~s.along. 
forward edge and.on'ends of 011,êooler. , 

;r~· ~11, ":. >-1.,.. ~ 
\ '!,,• h l .. , - ~ , 

CAUTION USE•CARE.TO. PREVENT~FOREIGN,MATERIAL Fl!OM ENTERING 
TUBING AND ,CONNECTED ;'ëO!,\PONÊNTS. 

~ ~~:,,, 1:-,~i=.~,, 

Connect oil out·hose; 11,(See• figure 20I'..) 
'-, - - ' • 

Connect oil in hose 
,. - ' 

Tighten oil line_fitti~gs to,240 to 360 pÓund-inches tor~ue~ 

Lockwire line connections. 

' ' :f':..' 
~ -c:; ~~ " . ~ ., 

~ ... \ -

; 

TUAIOCOII PMS SOR 
Otl COOLER 

.,., _ir, . - -
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APU - AIRPLANE PNElJMATIC SYSTEM INTERFACE QESCRIPTIQN ANP QPERATCON 

For APU - Airplane Pneumatic System Interface - Description and 
Operation, refer to chapter 49-00-36, page 1 

Ref E O TCA 49-03 
SN REV Mar 1/91 
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Page 1 



, -1 
J 

s' 

,, , 



D C::J D 
MAINTENANCE MANUAL 

APO BLEED AIR SYSTEM - DESÇRIPTIQN ANP QPERATION 

For APU Bleed Air System - Description and Operation, refer to 
chapter 49-52-01, pages 1 and on. 

Ref E O TCA 49-03 
SN REV Mar 1/91 
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"'llEU!ATIC DUCTS - MAI!l'ENANCE PRACTICES 

?emoval/Installation T,]lical Duet Section 

_..,. ~e.-ove 1Typ1.cal Duet Sect1.on (3ee figure 201.) 

(1) Cpen appropriate wing leading edge access panels. See Chapter 12, 
Access Doors and ?anels 

(2) Pemove loekwi.re a."ld loosen duet eoupling clamps at either end of 
duet section. 

(3) -Jnfasten strap elamps seeuring duet seetion to support brackets. 

(~) If duet seeèl.On passes throL;;h seal plane using sealant at 
1.~~ersect1.on, remove sealant tJ us1.ng wedge snaped ha.rdwood toa~ 
a.".ld nther 3..5 ll-7h or "leth:,l ethc 1 ketone as req_Lired to free 
d.\.-1.ct ::'rcr- seal 

1 I_ 
SUPPORTING STRAP 
CLAMP BOL TS -----<H,--, 

1/ 1 ,, 

' 

SUPPORT 
BRACKET 

' 

CONNECTING 
DUCT 

DUCT COUPLING 
CL.AMP 

SUPPORT 
SLOT 

SUPPORT 
BRACKET 

~---SUPPORT 
STRAP CLAMP 

Ja· 15/6~ 
Ty~_cal r~c~ Sectio~ I~stalla0ioL 

? .1.g-..ire 201 36-2-1 
?age 201 
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Install Tyl)1cal Duet Sect1on (See figure 201 )-' 

(1) Check new duet section for dama.ge and fore1gn Matter. 

CAUTION °lEW DUCT SECTION MUST F,A VE SAME ? AAr 'IUMBER AS DUCT 
SECTION 3EING REPtACED DC NOT SUBSTITUI'E A:!OTHZR ?ART 
EVEN IF IT IS THE ?ROPER LEI!GTH, 

(2) Place new duet sect1on 1n pos1t1on and support loosel0 in strap 
clamps. 

(3) Rotate duet sect1on ~o obtain a miru.mum of 0.10 incn clearance on 
w:i.ng dÜct and 0.02 inch clearance on strut duet betwee~ Qkct and 
surrounding structure, tubing, and w:i.re bundles. 

(4) Install duet coupling clamps and tcrq_ue to 70 to 80 pound-inches, 

NarE If installing a new 3-1nch duet section outboara of number 2 
engine, duet coupling clamps snould oe torqued to ~O to 50 
pound-inches. 

(5) Check that strap clamp studs are centered in skpport slots and torq_ue 
T-bolts to 6 to 8 pound-inches. 

(6) Lockwire coupling clamp nuts. 

(7) If duet passes through seal plane where sealant was used on original 
1nstallation, reapply sealant. Refer to, 5ealing, 51-3-0, 

(8) Close appropriate wing leading edge access panels. 

(9) For fan engine airplanes when the turboêompressor turo1ne discharge 
duet is replaced, check the fit of the seal between flange of èhe 
outer end of the duet and the nacelle fairing per 71-5-31 

136-2-1 
Page 202 
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(l) he~ove c~~l Darels to ga:n a::::cess ~o lowe1 si1~ 0i strut l0we! ~ua1 
wet 

( 2) Remove plu.r1l'" 1nc, ::::ables and f1re dete::::tor elements frO'TI tl te s ..... ,lï.l+ 

lower spar loor area 
Y DUCT SUPPORT BRACKET 

STARTER Y DUCT 

- "CCESS 
1 DOOR 17.CO 

j FORVO,RD V-BAND 
/ -, CLAMP 

ACCt S DOOR 1741 

MT V-BAND 
CLAMP 

LOWER 
V-BAND CLAMP--

\ l _ _, 

/ 

Y DUCT SUPP0'1 rLANGE BOLTS I 
LO EP SPAR DOOR SCRfWS 1 

LOWER SPAR---=--------

STARTER Y DUCT--✓ 

LOV'ER 
V-BAND (LAMP 

DETAIL A 

/HYDRAULIC 

// HOSES 

ï 1 

\ 
1 

'"'î 
' 
1 

LOWER SP"R 
SEE DET All A 

HYDR,..ULIC 
DISCONNECT 
BRACKET 

---LONE~ SPAR 
' HYDRAULIC 

"'~ 

CONNECTIO~.J 

~~~-- HYORAULIC 
HOSES 

'---HYDRAULIC DISCONNECT 
BRACYET 

•~-- 1: /(7 

2~ar~er .... JJ::::~ :~.s~a:1~~:.on 
~ :.,~ ....... e 2'.J2 

~ 
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(3) Disconnect 'lydraulic hoses at hydraulic disconnect bracket on 
eng1.ne. 

(4) Loosen h:,rdraulic hcses at lcwer spar connection. 

(5) Rotate noses for,ard 1n order to ga.in access to lower s~ar door and 
lower Y-duct V-band clamp. (See f1gure 202, detail;,.) (Fetighten 
hose connections to prevent leaka.ge.) 

(6) ?emove lower V-band cle.mp. 

(7) hrough nacelle strut access .,:anel 1741 remove aft V-band clamp. 

(8) Through the nacelle strut access panel 1740 remove the screws co=n 
to the A/C duet seal and Dlld spar web. 

(;) Sl1de seal up exposing the Y-duct for,ard V-band clamp. 

(10) Remove the forward V-band clamp 

(11) Remove balts common to lower spar door and the duet attach flanges. 

(12) Remove lower spar door by remov1ng door screws. 

(13) Gain access to Y-duct support bracket through nacelle strut lower 
spar door opening. 

(14) Disconnect and disassemble the support bracket by removing screws. 

(15) 0 e!ll0ve Y-duct through lower scar door opening. 

B Install :tarter Y-Duct (See figure 202.) 

36-2-1 
Page 204 

(1) Insert starter Y-duct through lower s.,:ar door opening 

(2) Locate Y-duct in ~osit1on. 

(3) T'u-ough lower spar door opening 1nstall lower section of Y-duct 
support bracket. 

(4) Insert the lower flange of the Y-quct through the lower spar door. 

(5) Through the nacelle strut access panel 1741 1nstall aft V-band clamp. 
Do not t1ghten. 

(6) Through nacelle strut access panel: 1740 1nstall the forward V-band 
clamp. Do not t1ghten. 

(7) Through the lower spar door op~ning install upper sect1on on Y-duct 
support bracket 

6 
Jan 15/69 
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(8) Install lower spar door 

(9) Install the duet attach flange bolts 

(10) Insta.11 lower V-band elwnps 

(11) 'Iightei, all V-band elwnps 

(12) Loosen hydraullc hoses at eonnection to lower spar and position and 
connect hydraulic hoses a~ hydraulic disconnect on eng1ne 

(13) Tigrten l;ydraulic l:oses at lower spar connection. 

(lL) Install nacelle s~rut panel 1741 

( lS) Install screws eormno,o to , /C duet seal and !l1ld spar web. 

(:S) Install nacelle strut aceess panel 1740 

(:2. 7) Install plwnb:i.nf, ~ebles e.na fire J.etectors prev1ouslJ; removed from 
:owe~ sp~r ~oor area 

(12) Install cowl ~~nels 

:...n~~ove~ ~eua1rs Pneu..11]6.tlc Ducts 

:... ':-enere.l 

(1) 'Ihin-wall ducts are subJect to damage as a result of improper 
rerno'V'8.2. or inste.llat1or.., "lisllardl1r.g or aoncr'IlB.l operating 
condi~ions :sxtre~es o~ pressure or +eT7Peratures, may in some 
cases, make co~plete replaceme~t of compon~nts more desirable than 
local repair 01 pa:M,ial replacement 

(2) Srnootr aents d.o nat r-eau:re rework :!.f the-r are not so deep as to 
res~r:c~ the e~=flow substa~tiellJ S~oot~ ~ents of greater depth 
ina.:, be re....,.::ive::::. t:,. p,....2.llLE a ball me.na.rel 1..brough the dented area or 
b: t!'!e û.Se ~:r:' e.n:l e.pplice.ble f'J'~raul.1.ce..llJ or m=chanically actuated 
eÄpansion a~v~ce ?J::.r::>s~a~~c ~r~ssll.Y'e ~~~nin lhe allo'WB.ble 
pressure: ::f'or- i:1-e pa.rt.:.c .... la1 syste'l' usea. i.r COnJW1Ct1on 'W"ith moderate 
tappinf with a nonroeta::.lic ham: er aroJr1 tt1e ed.ge of the dent from 
~De ou~si~e ~s an ef~ective ~e~ho~ :::ir re.~oval of some dents 
l!etnoCis whicr p:co,mce local wo:ck ~ardenin;; snould not be used. 

(3) Shellow scra~ches and gouges hav_nE a depth not in excess of lr:f/o 
o: tne 1uct wall thicY..ness do ~et req~ire rework prov1ded the 
transition fro~ base metal thicr..ness _s s~ooth and rounded, 

36-2-1 
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(L) Star, scratcres a~i g:,uges can be reworkei by removal of adjacent 
,e"tal suojec~ ~o tbe foll~wing restrictions. 

(a) 1•1ini..'!11.lm wall -':.:-.:.ckr..ess a"t. t:!.e oot"tom of a scratc~ or gauge 
e~ter revork s~all no~ be less tbe.n 9CJ% of the ~L~~~um 
"aterial gauge 

(b) :1..,e sur::'ace roug:b..ness of the reworked. e.rea ste.11 no"t. e...<.ceed 
J.: ?MS 

( i) 

lhe slope o~ tne reworked e:ea s~all not exceeQ a rise o~ 
1 to 10 

Inter"l.8.1 and e..ct.ernal radii of -':.he re~orked area snall not 
ce less ~~an J 12 ~nc~es 

( ~) \.aJor repa.1..: "Oroced.u.:-es or ::-eplace..,..,ent of sectiions a::' ia.r..a~ed 
p'l'leu"1.a:'.::c duc-:s are ~:,ve:::-e.1 -~n ~ne :'ollowi:r,.g ~oei~ ::.ocUJ11e?1t, 
::Ó-7124, ?roce~u.re :or ?:.eld. ~epair of ~e.ma.ged ?ne'!l.~.a:..~, ~~r 

Co~.tio~n.g a~Q -~t:-Ic:.r~ 3Js~e, :Uct. 

n Repa:r ':7....r~oconpressor :r.ie~ ~uc~ 

(1) Gener-al 

(a) I're d.uci: ,...,.a-r,erial :.s f::061 alwnir..um all'.JJ e.rd. has a th1.cE-.'1.eSS 

'.Jf o o4o ::.ncr. 

(a) ~el~arc alu.'1ir.Ur1 weld the crack usir.g 4043 :1ller ~ire 

(3) Repe.cr iwnagei area 

36-2-1 
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(a) Cut out 1arne.ged por~1on of duet all'.Jw"ing generous corner ~aa::.i4 

(b) Cut a flusn repair patch o ol.0 .nc'1 tohick of 6061 aluminum 
alloy to match cut out and rel1arc weld to iuct us1ni;; 4043 
:':.ller w-1.re 

(c) Cut a ~eini'orce!'len~ pa~ch of the same "':18.terial witP 1 5 t'.J 2 
_nch .:,verle.p 

~ai-~s corr..ers and d.rill two O 25 inch vent holes at ee.cI'­
a~1 :~ the overlap area 

(d) F:t tre rein.:forceMent pa.ter over "the repa1r patch and tack 
weld to ~he iuc~ 

rorE· Leave the vent holes in the reini'orcement patch open 

(e) ~r1ll three or four O 125 inch holes êirough botr patches 

6 
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(f) Heli.are weld the reini'orcement patch to the duet using 4043 
filler wire. Weld one end, the opposite end and then the two 
sides starting the side welds at the coolest end each time. 

(g) Plug weld the 0.125 inch holes through the repair and 
reinf'orcement patches. 

4. Ad,justment/rest Duet Ball Joint 

6 

A. General 

(1) The duet ball joint (located on the forward end of the engine bleed 
duet aft of the pressure regulator) must be free to move with1n 
required torque limits to allow for changes in stress durinf 
service. See figure 203. 

B, Adjust Duet Ball Joint 

(1) Test that duet ball joint is free to move (when the ten mounting 
bolts are torqued to 50-70 inch-pounds) with an applied laad of 
20-200 inch-pounds 

(2) If test result is not within required tolerance remove retainer 

(3) Increase or decrease shim thickness as required. 

( 4) Install retainer and tighten the ten mounting bolts to 50-70 rnch­
pounds torque. 

(5) Check that duet ball joint is free to move with an applied laad of 
20-200 inch-pounds 

.!!QIB_, Wi th proper torque and shims the ball joints may have diffused 
leakage at any Joint, however jet blasts are not pe:nniss1ble. 
Refer to applicable duet leakage test in Pneumatic System -
Maintenance Practices, 36-0 or 36-1-0. 

BEAA/NG 

AETAINER 

ENGINE SLEED OUCT--""'-

~FWO 

Ppr 15/é<) 
Duet Ball Joint 

i'igure 203 
-, ,... , 
jC-C:--

+ ?a.ge 2C/ 
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5. Turbocomoressor Sunnly Ducts (TURBOFIE) 

A. Installation of Turbocompressor Supply Ducts (See figure 204). 

36-?-l 
!-age 208 

(a) Install all duet assemblies between engine bleed port and 
turbocompressor with bolts and clamps finger tight, All the bolts 
ehall pass through the flanges without binding. 

(b) AdJust Joints for maximum gap of 0.125 inch and all axial misaligr.~ent 
of 0.100 inch at the connection between P/~ 65-11899-64 duet and tre 
turboco~pressor shutoff valve. 

(c) Torque bolts and Joint clamps to correct values. Exception for (d) 
hereunder, 

(d) Attach bracket installations as required and torque fasteners to 
correct values, A particular attention should be brought to the 
installation of the pressure regulator lower support "A" frame bracket 
P/N 65-42186-1, and its attach angles. One leg of the "A" frame 
bracket is 1/2 inch longer and should be installed to the right 
side of toe engine, passing under 65-11899-64 duet. Attach angle, 
P/N 69-33677-3, should be attached to the "A" frame right leg and 
attach angle, P/~69-33677-800, to the left leg. 

(e) Check gasket sealir.g between P/N 65-11899-64 duet and the 
turboco~pressor shutoff valve as follows• 

- Torque all bolts at 35 in-lbs. 

- Gasket sas ssaied if the gap between the flanges is less than 
the thickness of the uncrushed seal (use feeler gage). 

- If gaaket hes sealed, torque balts at 65-90 in-lbs. 

(f) If required, rebent the engine bleed control and sense linea 
(P/N 65-11687-822 and 65-11899-824) to obta1n a stress free aligrunent 
with their respective ports. 

(g) If the gasket does not seal, the ent1re turbocompressor supply duet 
installatio~, from the engine bleed port to the turbocompressor 
shutoff valve, should be loosened and readJusted per operations as 
defined in above steps (a) through (f), 

I.T.EG SN REV 17 NOV 1968 
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1 - SBIISIRO LIU (P/1 •5-1189:1--824) 

2 - I!l'!l:IICO!lllllcrIRO DUcr (P/1 65-11999-64) 

3 - EllOIBI BLm CONTROL AIR LIRI (P/B "5-11687-822) 

4 - PRESS1!BE REIIULilOR 

5 - smon v.u.vi: 

Turbocompressor Supply Duet Installation 
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Figure 204 

I.T,ZG.ATA 36/2A 

36-2-1 
Page 209 



···········--·-············\ ! ffffCTIVITY : 
····-······················J 

TURBOFAH 

•ow,-j~+ 

MAi NTENANCE MANUAL 

PNEUMATIC VALVES - MAINTENANCE PRACTICES 

1- Removal/Installation 0utlet Duet Check Val ve 

A Remove 0utlet Duet Check Valve (See figure 201.) 

( l) Remove engine top fair ing. See Chapter 71, "Nacelle For.,ard 
Fc1.iring. 11 

B3 

(2) Remove t~o clamps securi.ng wire bundle to valve brackets. 

(3) Remove mounting balts, filler ri.ngs and bracket from for.,ard check 
val ve flange 

( 4) Remove coupl ing clamp from aft end of check val ve. 

(5) Remove check valve and forward duet joint gasket. 

\ IRE BUNDLE 

v- BAt.û CLAf ?-

1 

1 

t 
ff, ( 
r.: 

1 

i/ / 

FILLE\'.? PING 

GASKEi 

r~r-/(~..L_I -L._ 

----PRESSU>lE 

VALYE SHAn 

PNEU~,AîlC DLJCT 

Q-

V-BAND CLAMP 

DUCT SUPPORT CLAMP 

REGULATOP 

SURGE BLE.ED 
VALVE 

' 

0ct 15/61 

0utlet Duet Check Valve Installation 
Figure 201 36-2-12 
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Install Outlet Duet Check Valve ('See figure 201,) 

( 1) 

(2) 

( 3) 

( 4) 

Position check 
near horizontal 

', 
' - . valve with flow arrow pointing 

as bolt ho~es will ;.uow. 
aft and valve shaft as, 

Install gasket, filler rings,'bra;ket,and•mounting bolts on forward 
~ ,- 1, .. ~.,... 

check valve flange 'leaving bolts loose 
j '~ , ~ -

- ·~-Install coupling clamp on aft e,nd_ of check valve and torq_ue to 35 
to 40 pound-1nches. ; '•- • ' ·, 

.~~,., ....... ~~~ 1., 

Torq_ue mounting bolt nûts to 25 to,30·pound-1nches, 

Gap between forward check,__valve·flange gasket and duet 
flange should.be .12 ± 04 inches.prior to draving together 
with balts, 

' 
(5) Install bracket,on'art check valve flange. 

( 6) Install two wire bundle clamps .: 
, r· .. 

( 7) Reinstall. engine, top fairing;, 
1 ' ,. -

Removal/Instal.lation Pne~tic Air Shutofr'.tVàlv~ 

A. 
) ' ' .-... -t r 

Remove Pneumatic Air Shutoff Valve ( ~e1e" ffgure 202,) 

( 1) 

(2) 

(3) 

(4) 

,,..; -,.1 ~ ' 

Open engine I bleeo. valve circuit breaker for engine,,N-o , l and 4 or 
engine No, 2 and 3 on circuit breaker'.p;,,hel (Pl) or (P2) 

1 -respectively, 
, ' 

Remove nacelle strut acc'ess, panel 1705,inboard or.1740 outboard. 
See Chapte?" l 12, "AccesS Doors a.nd Pá.n.E!!à :," 

, t :, 

Disconnect~shutoff valve eleètricalic~nnector 

. , ' 
Disconnec,t motor bonding strip. 

(5) Remove forward_and aft V:band·c~ps an~ shutoff valve. 
C 

~ 1 " 
1 • r , 
1,: , ) ,; I ' 

,1 ' ' ' 

- ,, 

~' ,:.l., .;:,è,_'?_ --

/'__. \: ~ 

' 6 
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B. Install Pneumatic Air Shutoff Valve (See figure 202.) 

(1) Position shutoff valve with flow arrow pointing aft and valve shaft 
in the horizontal position. 

(2) Install forward and aft V-band cl.emps. 

(3) Connect motor bonding strip, 

(4) Connect shutoff valve electrical connector. 

(5) Install nacelle strut access panel 1705 inboard or 1740 outboard, 
See Chapter 12, "Access Doors and Panels." 

(6) Close appropriate engine bleed valve circuit breaker on circuit 
breaker panel (Pl) or (P2). 

PHEUMATIC .t.lR 
SHUTOFF VALVE 

i,..--cOHNECTING 
DUCT 

/,,-"'---- PNEUMATIC 
DUCT 

V-8AN0 
CLÀMPS 

Sep 15/62 
Pneumatic Air Shutoff Valve Installation 

Figure 202 36-2-12 
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3 Removal/Installation Wing Isolation Valve 

A Remove Wing Isolation Valve (See figure 203,) 

(1) Remove panels an aft end af forward carga compartment to gain 
access to air conditioning distribution bay 

(2) Discannect ving isalation valve electrical connector 

(3) Disconnect motor banding strip. 

(4) Remove outboard clamp 

(5) Remove inboard clamp and ving isalation valve. 

B Install Wing Isalatian Valve (See figure 203,) 

36-2-12 
Page 204 

(1) Positian ving isolation valve vith flow arrow point1ng inboard 

(2) Install 1nboard and autbaard clamps and tarque to 70 to !30 pound-
inches 

(3) Cannect motor band1ng strip 

(4) Cannect ving isolat1on valve electrical connector. 

(5) Reinstall panels an aft end of forward carga compartment 

... BONOIHG STRIP 

PWD c:; 

Wing Isolation Valve Installation 
Figure 203 

CLAMPS 
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Removal;Installation Swing Check Valve 

A Remove Swing Check Valve (See figure 204 ) 

(1) Remove panels on aft end of forward cargo compartment to gain 
access to air conditioning distribution bay, 

(2) Unscrew swing check valve from duet boss and remove vith 0-ring. 
' 

B, Install Swing Check Valve (See figure 204 

Fit 0-ring on swing check valve body 

Screw check valve into duet boss and tighten 

(1) 

(2) 

( 3) Reinstall panels on aft end of forward cargo compartment 

FWD~ 

PME\J""' TIC 
CROSSDVER DUCT 

FWD 

~ 

J 

FUSELAGE 

c::,FWD 

Jan 15/62 
Swing Check Valve Installation 

Figure 204 
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'- AlR PRESSURE TRAMIMITTER - MAIJi'lENABCE PRACTICES 

I 
\ -

l. Removal/Installation Air Pressure Transmitter 

6 

A. Remove Air Pressure Transmitter (See figure 201.) 

(1) Open "CABIN DUCT PRESS AND FUEL TEMP" circuit breaker on 28 volt 
AC pa.nel (P7). 

(2) Disconnect electrical connector. 

(3) Disconnect pressure sensing ll.nes. Cap 11nes to keep out foreign 
material. 

( 4 ) Remove mount ing bol ts ( 4 ) . 

(5) Remove pressure transmitter. 

B, Install Air Pressure Transmitter 

(1) Place pressure transmitter 1n position on support bracket. 

(2) In~tall mounting bolts (4). 

(3) Connect pressure sensing linea. 

(4) Connect electrical connector. 

Jan 15/62 36-2-41 
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--- i--___ ._. __ CROSS OVER 

EFFECTIVITY 

TURBOF,l/1 

PHEUMA TIC OUC T 

l,..,oC~~---/---AIR PRESSURE 
TRANSMITTER 

PRESSURE 
SEHSIHG LINE 

STA TIC 
SENSING LINE 

, 1 

Hl DffAIL A 

AMBIEtH AIR 
SEt,1SIHG FITTl.,_.G 

ELECTRICAL 
CONNECTOR 

MOUMTIMG BOL TS 

DETAIL A 

Air Pressure Tre.nsmitter Installation 
Figure 201 
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