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PNEUMATIC SYSTEM - DESCRIPTION_ AND OPERATION

Genergl

A

The pneumatic system supplies high temperature compressed alr for cabin
air conditioning, pressurizabi»i ind :.2ine starting, The pneumatic
supply duct is common %o the sir condaitioning, pressurization and starter..
systems For informgstion on sterting, refer to Chapter 80

The main supply of hilgh temperature compressed mir is obtained from three
turbocompressors, one mounted on top of each of engines No, 2, 3 and L,
An alternate or supplemental alr supply 1s obtained by bleeding sir from
the intermediate compressor case of each of engines No 1, 2, 3 and L,
(See figures 1 and 2.} This engine bleed air can be used to supply
erther the wing thermal anti.-icing system manifold or the wing pneumatlc

mnifold  Shutoff valves in the ducting control the flow of alr as
required,

The turbocompressor is an integral turbine and compressor wnit. The
turbine is driven by 16th stage engine compressor alr which is ducted
from the diffuser case through a pressure regulator and s shutoff valve,
The turbine drives the coaxial compressor which receives freeh air from
an inlet on top of the engine nacelle. The compressed alr flows past a
surge valve outlet and through a check valve to the wing leading edge
pneunatic manifold, A low preescre pneumatic duwct, to supply the engine
starter, ties into the wing manifold supply duct at each engine,

The left and right wing manifolds are connected across the fuselage by a
crossover pnewmatliec duct, This duet contalns the valves necessary to
1so0late each wing manifold, deliver high temperature compressed alr to
the air conditioning system, and recelve mir from a pneumatic ground
supply. A swaing check valve 18 located outboard of each wing isolastion
valve to balance the pressure between the wing pneumstic manifold and the
gir conditioning distribution bay when the wing lsolation valve is closed,
A pressure takeoff from the crossover pnemmatic duct provides an
indicatlon of duct pressure through an electrical system,

(1) A crew auxiliary heat shutoff valve allows warm air from the
pnewmatic manifold 4o be routed to the crew compartment durlng
unpressurized flight in Passenger/Cargo Convertible Airplanes,
Refer to Air Conditioning - Description and Operatlon, Chapter 21

The turbocompressor is self.regulated, Accordingly, the automatlc !
controls are deslgned to provide optimum operatlon at the approximste
cruising altitude of the airplane. In order to obtain the required
pneunatic flow for engine starting, s flow control valve causes the

control system to incerease the alrflow for this mode of operation. The

flow control valve is controlled by & flow control relay, which in turn

18 controlled by the englne start pressure selector switch end a landing
gear safety relay,
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( F All manuel controls, indicetors and warning lights for the pneumatic

system are located on the flight engineer's panel. {(See figure 1 )

Each turbocompressor hes s "START-STOP" switch, tachometer and separate
warning lights for low oll pressure and overspeed trip indications The
Left and right wing iscletlon velve switches have two positions, "OFEN"
and "CLOSE." BEngine bleed air 1is controlled by four "ON-OFF" switches,
lebeled "ENG 1," "ENG 2," "ENG 3" and "ENG 4 " Pressure in the high
pressure manifold may be read on & gage located on the flight engineer's
urper panel. The controcls for the wing thermal anti-lcing system ana
engine starting are located on the pilots' overhead panel

Z  Turbocompressor (See Figure 3 )

L The turbocompressor consiste primarily of = radlel inwerd flow turbine
wheel with integral shaft, and & centrifugel compressor impeller. This
assembly drives an 2l. pump assembly which consists of & spur gear oll
#p, certrifugel cil puwrp, and a tachometer generator The spur gear
o1l pump supplies iubricating olli to the rotating assembly and coll uarcer
Tressure tc a hydraulic control system The hydraulic control system
actustes & veriable area nozzle at the irlet to the turbine wheel, zna a
s.rge valve 1~ the compressor outlet duct An electrically-selectec,
pueuratlic conirol system ectuates the shutoff vaelve and the differert.al
pressare reguletor in the turbine irnlet auct

-

B L main housing assembly provides the mountang facillties for the turpine
torus, the compressor scroll and the hydraulic and pneumatic controls
Or. the right side of the turbocompressor assembly 1s the oll filler neck,
groand start electromagnetic valve, compressor surge bleed control
£ssembly ana the main electrical connector On the left side are the
oil filter assembly and minimum oll pressure switch.

L2

fr oil sump, beneatn the mailn housing essembly, serves as an o1l
reservolr and mounting base for the unit A dipstiek in the oll fliler
nezk 1s markec "LEFT WING-FULL" and "RIGET WING-FULL" to allow for the
cifference in o1l level readings aue to wing dinearal. An oil-drain
tlug is fitted in each end of the sump to &llow for any difference in
mourting of the unit The oil-drailn plugs are magnetic to collect a=)
metg)l particles woich may be present in the oll. The oll sump i1s vented
to atmosphere through an overboard vent line.

Turbocompressor Controls

Lt

L 4 compressor air flow controller end & speed-topplng 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 36-2-0
Page 5



(;'_7;[.‘:‘ - S a1l :--. FL -«.yﬁ! CARE
-.{‘ 3" 1@" lfr, "-_fq o m’t": J‘"“ * ..&umkn‘ -
‘ 'ﬁ'ﬁ'ﬁ% “% ..?ﬁ o 3 . “F ‘35_' ke W;uﬁfm ﬁ“ﬁ Y ‘%Lr’”‘ ‘5!,} i YN Ak e Y1 -
A . Jew Ty = *{E‘“\i"' pd phicA '“\‘W’*«,?—- LN ‘!ftg N ‘{"’,,. s i‘“’“ﬁ“‘wl 31 e g U C S Yk B S A L
W - - ¥ _‘G}'ﬂ} (fé J'i . - ' Y- "4- Vohd ’&7\‘ v B 7"‘%? ';.:e‘":‘“{'; P o T “ﬁ{, [ —:___‘PE’"' m TN HE :’ P
-a i"é‘ ": ,:{""‘"h W y X . , - - """‘u-ﬁ i E A'-'IL*.‘)-“ & W, \, - " e LN ' n Uy - '
, o I = = "~ - - -
‘j’;ﬁ R ’ "li{%\a . K - ’ “1 T X 'ﬁuﬂ i v .,%i :rfe’ e ! ‘L - -l ) . wW .
- L, ot 4 A - P A l- . - -0 e L R T ™ -
=i ke Ly l 3 -~ * iy oy A i\ I tn - 1 7
W - L.)”'b‘f: . ‘_; fp g, T i}‘% a7 1.“5*“, N " ?1}4;7\ 'p""; | - J::J . i “:L ] .H"._‘_,r .
e = g ?\ ' - " pre R £ Q\‘@ - a g, ‘, Wt "’G” il . A W ,ih ;ﬁ T - .
A ® " T w3 * ¢ ST B - LT v ' \
1 _— "
! e ) 7o o =7 ) | e ‘ .
- .
. 6 ——-10
5 - F= 11
i o1z u - \
=i 15 -
AL [ % N A 1 * v
_ml \”.h{‘" i g a::’: - f ) ?“ . . =13} P | A
) . : . .
" ) - L LR ~
£ s . | o o= p—= 17 e == .
1 g 'l » " !
oo - 4 ENG NO 2 N A
EPP Ty ENG NO 3
‘ Ty AN ‘ r +
- "'}'T..'f‘!‘n‘ 4 vl 3
& A o - )
s T 2 -
“hoa ; I l] £ .jg-ﬁ‘Il
e 1——= 1 rat 7
»y § MR AT 1
-“%!:\_E‘s:- - [V ﬁ ‘213"}%, i . " !
1752 ’ e - 3 i "y
¥ i g g kel - *,.?i‘;t"-;;“\ '“‘;; 51:" By 4 18 :,..; = g g J
3 f < Wy il (20 ¥
Y o ENG NO - S Ce & R & n
b [P & 4] » <
T B 2 ENG NO 4 N/ ‘23 e Z e & )
ETch . Rt : B W = (r\' & .
. S B 4 > o T om @ T %
L - J p -
I ! B FtF .- 3559"9‘”/(3&!90 Converub!e Airgldnes ORI T
T J \-.ng M - e b =)
Figmi -4 0 o0 - v
S 4::\:? o g rd
L TR Lo (]
¥ L'%&&Iw’zﬁ.‘i-ﬂ I ;Bn m O
T wﬁ .3
‘F?S ;r{e—“ Ll - ) a7 -
mﬁ_ﬁ\:ﬁ_ﬁa B0 L CT T T ‘ Vheser 4 =
TR g SRS AP . B
P o o r o [T €, T R T i T4
- R » hy Cul o e IR AT N g z Y, - .
. T Y @ - [ﬁ 7 PR mﬁ"%‘! ‘a _"L’)" IT&GRUUanALﬁ-LONNECTID!\I AND“’(—}_“ECK-&VAL by = o * ’
3 e B - . o, ‘;4 e T CHELK vALVE LY, -J‘i_%,d . JIS A > .‘
) oy b S  19°AL % o v
. . A ¢ RONT COMPHESSOR, CASE M ' TEANATE!AIR SOUKCE, SHULGFE-VALVE f’f’g - T AR TN ol 0
5 PRESSURE REGULATOR - ., . 20 VENTURIF(FLOW LiMITER) ] ™7 22 el < ¥ e
- Ly -
¢ , 6 SHUTOFF VALVE : C . i 21 WING ANTUILE.SHUTOFF VALVE | ° ,
%r‘ " . 7 TURBINE ' : R . 22 VTHEHNMAL ANTI ILE SYSTEM MANIFOLD
p el . » 23 PNEUMATIC MANIFUOLD N
. -~ v B COMPRESSOR &® o2 - | . + '3 3 ™ ] - n i
3 T 9 AIR INLET® LW R Lot e T | 124 SWING CHECK VALVE - ne © 4. =
T W - - F 2 WING ISOLATION VALVE .. %+ ot
- 10 TURBINE EXHAUST. DUCT S PP Jb.R - S ' Lo : ka o R
i ‘ 11 COMPRESS JRIGHT AR CONDITIONING PALK SHUTOHF : W ey v e
% . =3 12 CHECK OR SUHC:E VALVE AND EXHAUST DUCT or VALVE R - s . Lt
' Hi VALVE - - N ! ~ A
y g‘ﬂ g . 27 LEFT AIR LONDITIONING P ’
PN © 13 ENGINE 5TARTER SHUTDFF VALVE * VALVE " lrb ALK SHUTOFF - L —_
4 . . o .
L o 14 AIR PRESSURE TRANSMITTER ‘L 28 AMBIENT AIR SENSING FITTING v - tt et -
A ._. 15 MAIN CABIN TEMPERATURE LONTROL VALVE 29 PNEUMATIL MANIFOLD ¢! . w5
e 16 A ™ SR T
( 2 CONTROL C.I:BIN TEMPERATURE LONTROL VALVE 30 THERMAL ANTIILE 5YSTEM MAN(FULL o . N S
. L. - i
L4 \-, A . _ oL A1 CREW AUXILIAHY HEAT hHUTL)I-F VALVE [[=> a ) "o Y ' :
T . . T . - [ 42 DELETED | .
3 PR L ¥ A o PR ' . ! * . '
T b i e dadl P ™y Ven 33 BYeass ot > o -
g.b‘u' n 1 A 1 5 1y G, 0 S "?""“)'Q' x\'f‘r € - ) - gy et ~ . . R
e T ""“ﬁi“"v‘ N - Eeal 4 Wl T AR 5 : - : - > ' ~ LI ] - L A
0 TE Ay APEET - 5F ) ¥y a7 v i LY - ¢ T ety L LT . 4. %
i AR F hE - }‘.;&wf‘ﬂ?' MR L “’r‘- :13“;4 . .-'= . e - I E = TR o™ Vs 2 & PR N 1y ”“'ﬁl-"w )
e CAREE N e S AT Lol R .o Sl MR v B g T IR
o h < * - = - « = ' AT TR T - - e, - N Wt Tl d TR 3 QK - . T
L N e - 2 W A - . e , I b X ]
- - o iw CERRE - P . Tz S
. - =0T \ X - . n
_/,, . \ 3 - - - .
:gh} [ * Pl I - " i
o i FJ’ W - " b - -
5 W e 7 ., ;_;-_:,‘,_: . Y-au . I‘\ n'\,}f b . LI "‘-l.ir'(z"‘ o % . . ., . .
- F= L Y L i 7.‘_ qr - fow . T4 2
B PP S Y Yt g




B3

AR RSP SRS AR AR

' BOEINDG
o EEECTIVITY gL e
- =TT

TURBOFEAN
MAINTENANCE MANUAL

turbocompressor Lu provide the aesired sir flow ior cabin alr
conditioning and pressurization. The speed-topping control serves to
limit the speed of the turbocompressor to & preset maximum value of
47,000 (% 1000) rm.

The air flow controller consists of a pneumatic chamber divided by two
diephragms which actuste & spring-loaded piston. (See figure 4 ) The
piston i1s contaeined in a hydrsulic cylinder below the pneumatic chember.
Alr pressure sensing lines connect the upper portion of the pneumatic
chamber to the compressor inlet duect and the center end lower portions
of the chember to the low and high stetic alr pressure sensing probes in
the compressor outlet duct The pressure differentials, sensed through
the lines and applied zcross the flow controller disephragms, actuste the
spring-loaded piston. Ar oll passage connects the hydravlic cylinder to
a control oll passage which runs from the contrel cll pressure Inlet at
the filter to & turbine nozzle mctuator An oll passage leading from
the bottom of the hydrauwlic cylinder returms bleed oil to the
turbocompressor oil sump The piston in the cylinder acts &5 a metering
valve end controle ¢il pressure to the turbine nozzle mctuator  This
actuator positions the turbine variasble ares nozzle through & mechanical
linkage The turbine varisble erea nozzle conslsts of 8 series of vanes
which can be rotated to increase or decrease air flow to the turbine
Increesing or decreasing this air flow regulstes the speed of the turbipe
and meinteins the deslired sir weight flow

The speed-tcpping control consists of a hydreulic chamber divided by &
syring-loeded dimphragm whick positions 8 rydraulic bleed valve {See
figure 4 ) Positioning of the bleed valve is controlled by sensing the
01l pressure differential across the spring-loaded diaphragm An oil
passage connects the upper porticn of the hydreaulic chamber to the spur
gear o1l pump ocutlet The lower portion of the hydresulic chamber is
connected by an o1l passage to the centrifugal oil pump outlet  An oil
pessage Blso connects the hydraulie bleed valve to the turbine nozzle
actuator oil passage. An oil pessage leading from the bottom of tre bleed
valve returns bleed o1l to the turbocompressor oll sump. Normally, the
bycraulic bleed valve of the speed-topping control 1s closed and the

low contiroller alone governs control o1l pressure to the turbine nozzle
actuator. When the speed of the turbocompressor reaches the preset
maximum of 47,000 (+ 1000) rpr, centrifugel oil pump pressure creates a
large encugh pressure differential meross the speed-topping control
diapkragm to overcome the diaphragm spring pressure and open the bleed
valve Jpening the bleed valve bleeds off control oll pressure to

the turbine nozzle actuator which then moves toward the close position
Tr_s action decreases the flow of air to the turbine which results in s
decrease in turbocompressor rpm In tris wey, the speed-topping-control
superimposes speed limiting control on the air flow controller 1o
mainteln the normel meximum rpm setting

oet 15/61 36-1-C
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5 SURGE BLEED VALVE 20 INLET STRUT
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Turbocompressor Component Location B3
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An overspeed shutoff mechanism in the compreesor inlet duct serves to
shut the turbocompressor down at an overspeed trip setting cof 55,500

(+ 1500) rpm  (See figure 5.) The mechanism 1s essentlally a spring-
loaded, cverspeed trip poppet valve. Mcounted on top of the compressor
inlet duct is & spring-loaded manual reset plunger which locks out the
poppet valve and actuates an overspeed switeh. The overspeed switeh, in
turn, energizes the closing circuit of the turbine pressure regulator and
the shutoff valve. The overspeed shutoff mechanlsm operates tc prevent
overspeeding of the turboccmpressor in the event of fallure of the normal
operating controls A flyweight device on the end of the compressor
shaft contacts and opens the poppet valve when the speed of the
turboccmpressor reaches 55,500 (* 150C) rpm. When the poppet valve opens,
the manual reset plunger is relemsed tc lock the poppet valve in the

open position and close the overspeed swiltch When the pcppet valve
cpens, it releamses the control alr pressure on the high-pressure side of
a spring-loadea pilston in an overspeed sratoff actuater "See filgure T )
This actuatsr tnen moves a pneumatic switsher .n tne shotoff valve
assembly to direct control alr to close the shutoff valve = Releesing
control alr pressure to the overspeed shutoff actuator 1in the turbine
shutoff valve, &s well as closing the overspeed switcr tc energize the
closing circult of the shutoff valve and turbine pressure ragulator,
ensures turbocompressor shutdown A shutcff mechanism suppcort stirut

in the compressor inlet is provided with e passage through wnich

engine bleed air 1is permitted to pass when heat 1s required for
anti-icing purposes Anti-icing of the inlet strut is controlled in
conjunction with the engine anti-icing system

The surge bleed control on the right side of the turbocompressor senses
excessive momentary back pressure or pressure waves in the compresscr
outlet duct which could cause Iirregular opermtion of the turbocompressor.
To prevent this irregular operation or surging of the turbocompresscr,
the surge bleed control casuses a butterfly in a compressor surge valve to
open. When the buttérfly valve opens, sufficlent air is discharged to
atmosphere to relieve the back pressure and prevent buildup of e
compressor surge condition. The surge bleed contrul comslsts of a
pneumatic chamber divided by a spring-loaded diaphragm which actuates a
hydraulic bleed velve. (See figure 4 ) The hydraulic bleed vaelve
coneists of & hydraulic piston contained in a cylinder. AlTr pressure
sensing lines connect the upper and lower portions of the pneumatic
chamber respectively to high and low static alr pressure sensing probes
in the compressor outlet duct. An oil bypass line freom the surge valve
actuator control oil pressure supply line is connected to the hydraulie
cylinder. A return oll pessage leading from the bottom of the cylinder
returne bleed oill to the turbocompressor oil sump. Normally, the
hydraulic bleed valve of the surge bleed control is closed and control

v
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oll pressure, acting on a spring-lcaded hydrauwlic plston actuator in g
the surge valve, keeps tre surge valve butterfly closed. With the

butterfly valve held closed, there is no pressure discharge to

atmosphere and full compressor air flow ie ducted to the wing leadirg

edge pneumatlc manifold. When a surge condition exists in the cutlet

duct, the low static air presaure probe senses the rapid rise in

pressure. At the same time, the high static alr pressure probe senses a

much smaller increase in pressure This preesure differential, aptlied

across the surge bleed control diarhragm, »vercomes the diarhragm

spring pressure and opens the bleed valve, When the bleed valve opens,

contrcl oll pressure. in the surge valve oll bypass line is czecreased

This decrease in pressure sllows the spring In the surge valve piston

actuator to push the piston up end open the butterily valve When the .
butterfly valve opens, compressor alr is discharged to atmosthere in an
amount necessary to relleve the surge condition A restrictor in the
control oil pressure supbly line to the surge valve permitis repia
response of the surge valve to pressure decreases 1n the surge bleed
control ¢il pressure bypass lire,

-

F. The surge valve, In the compressor ocutlet duct, conslsts of a housling
containing a butterfly valve, a spring-loaded nydraulic tiston actuator
and an o1l leaxage drain (See figure 4 ) A control 31l pressure line 1s
connected to the top of the actuator cylinder A ret.rn oil line zon-ects
the bottom of the actuator cylinder to the turboccompressor oil samg
When the surge valve opens, under the influence of the surge oleed
control, compresscr alr is ducted to atmosphere thrcagh en outlet In tne
engine top fairing 4

G  The shutoff valve, in the turbine inlet duct, 2ontrols the flow of
engine bleed alr to the tarbine. This valve cansists 3f a rousirg
containing a butterfly valve which Ls linked to a sprirg-lzaaea,
pneumatically-actuated viston. (See figure T ) A three-way syster of
bneumatic chambers provides pneumatic switchirg to the gpiston cramber
The center cnamber ~ontains a switcher consisting of a douple-baell rod,
This rod 1is connected to, and follows the movemerts.of, an a.r swiiching -
diaphregm A laetching solenoid assembly, containing two spring-ioaaed '
sclencid -cperated pilot valves and two permenent magnets, ro.ds the o
diaphragm in either the open or close positiors An inlet svergressure
valve provides protection against overpressurizatior »f the turb.ne oy
causing the dlaphragm to repozitlon tne double-ball rod a.r sw.tcrer
which closes the butterfly val-re On the oprosite end of ke double ball
rod is a apring-loaded plston contained in a cylinaer ote s.2e of the
cylinder is connected to the air chamber which i1s sealed by tne overspeed
trip poppet valve, the other side 18 vented to atmosphere wo fillter
assemblies are Installed in the englne bleed zontrol a_r inlet to the
velve assembly

- B3
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H. The differential pressure regulator, in the turbine inlet duct upstream
from the shutoff valve, regulates the engine bleed alr pressure to the
turbine to a max.mum value of 76 (x 6) peig. This valve conasists of a
housing ccntaining a butterfly valve which is linked to a apring-loaded,
pneumatically-actuated piston. ({See figure 8.) A solencid-operated,
double-ball rod provides pneumatic switching to the piston chamber. The
solenoid asgembly is latched by means of two permanent magnets. A
sensing selector, consisting of a housing containing a spring-loaded
normally-closed metering valve, senses the downetream pressure in the
turbine inlet duct. A reference pressure regulator, consisting of a
housing containing a spring-loaded normally-cpen metering valve,
regulates the pressure to the pneumatic switcher A spring-loesded ball
type relief valve is located on top of the actuator piston chamber. A
filter assembly 1s installed in the differential pressure regulator
housing et the engine bleed air inlet to the regulator assembly

L Turbocompresscr Indicating snd Warning Systems

A. The tachometer, which indicates turbocompressor speed in percent of
meximum rpm, receives i1ts electrical signal from a permanent megnet a=c
generator driven as pert of the oil pump assembly (See flgure G.)

B The air pressure gage located on the flight engineer's upper panel
indicates pressure differential between the high pressure manifold
pressure and ambient The gage ls cperated by & pressure sensitive
electrical transmitter located in the air conditioning bay The system
18 used to monitor engine starting and for checking integrity of the high
pressure ducts (See figure 6.}

¢ A low oll pressure warning light 1s located on the flight engineer's
panel This light alse indicates that the turbocompressor is not rurn.ng.
With power on the airplane a circuit is completed through a .ow o1l
pressure switch to the low o1l pressure light whether the turbccompresser
has been started or not When the turbocompressor s started o.l pressure
wi1ll build up to running pressure and will open the low o1l pressure
switeh thus causing the light to go out The low oil pressure switch ls
located 1n the control o1l pressure line The +1grt 1s con ary t.72 172
oll pressure is below 55 * 10 psig

9
36-1-0 Jan 15/63
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D. Tke 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 turboccmpressor "START-STOP" switch  (See figure 9.)

5. Turbocompressor Oil System

A. 011 1s directed, under pressure, from the spur gesr pump to an external
0oil cooler. From the oil cooler, the oil is returned to the filter and
then discharged to the various control lines and the turbocompreasor
bearing carrier 01l directed to the bearing carrier is discharged
through spray Jjets against a gpacer, oirl pump gear drive and the shaft
bearings. The oil passes through the bearings with the asslstance of oil
slinger rings and i1s then drained back into the sump through return oil
passages. (See figure 4.)

B An o1l pressure regulator, located on top of the Ffilter assembly,
regulates the oll pressure to approxamately 100 psig A pressure relief
valve, located downstream of the spur gear oll pump outlet port, is met
at 300 peig. This relief wvalve protects the oll aystem against excessive
Dressures during cold weather starts. An oll filter bypass valve,
located at the inlet to the filter, will open if the pressure drop across
the fllter is gremter than 20 psi.

& Pneumatic System Valves

A. The check valve in the outlet duct from each turbocompressor is a 3-inch
swing check valve The valve is placed upstreem of the low pressure
preumatic duct takeoff to the engine starter This ensures that full alr
flow 15 directed to the engine starter, as required, and prevents any
reverse air flow from entering the turbocompressor (See figute 2.}

B. The pneumatic duct and wing thermel anti-ice duct air shutoff valves, at
each of engines 1, 2, 3 and k4, are 2-1/2 inch motor-operated butterfly
valves. The valve motors cperate on 115-volt, alternsting current and
are contreolled by toggle switches on the flight engineer's and pilots'
overhead panels (See figures 2 and 10.)

C. The wing lsolation velves in the air conditioning distribution bay are 6=~
inch, motor-cperated, butterfly valves The valve motore operate on 115-

volt, alternating current and are controlled by toggle switches on the
flight engineer's panel (See figures 2 and 11.)

g
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L. T-e swing check valve outbozrd of each #ing 1solation valve in thne air
condzticning distrobation bay 1s & O.4-incn aiameter valve, If the
rressure Gofferential between the wing prneumatic manifold and the air
coraitioming aistribution bay exceeds L ainches of water, the valve will
orer ana permat flow to the manifola to balance the pressure. {See
Ticare 2.)

(&

Tre grcoand ailr connection check valve In the ground service connector 1s
& 3-1ncn acsbie-gete swing check valve which prevents reverse flow through
the groama commector. (See figure 2.)

7. Pregmetic Ducts

A The pneurztic syster ducts are manufactured from corrosior resistant
stee_ tabims. Sxpension vellows, ased between duct sections in the wing
leading eage, zre ~znafacturea from stainless steel. The auct sections,
1= zenersl, are coupled Logether by duct coapling clarmps and supperiec by
strar clarps zwtac 1ea to stracture.

o
'

meretie Gre.ma Serviee Connector

-

~, Tnme pnearstic sroand service comnector 1s locatea on the lower right side
27 tne fuselaze 1w tne wing leading edge arez  The comnector 1s bolted
TG & ToWrTivg par coverea by an access aoor. The access door is hingea

2t the ootto~ and securea by & single gaick-release latch.

S, Turoogororassor Doerstion

- Wnev tne tarbceorpressor ''START-STOP" switch 1s movea to the "START"
positicr, ana veleased, power 1s suppliea to tne overspeea switch and to
tne t.rpocortressor flow control valve wnen the flow contrel relay 1s
emergized LT the same time, £ momentary contact dlrects pover to
ensrgrze Tne opeming cireult of tne lateh type solenoid assembly in The

a-fferential pressare reguiztor ana stateff valve asserblies {See

:
tc tnas tcT

zt-ostaere, Tas perranent magnets, 1n the solenoid assembly, held the
switener in this posiiion wher the solencia is de-energizec Coentrsl &ir,
SuTplec Dy ens-ne pieed, 1s delirered to the switcher througn & filter
znd tne reference pressare rezuletor. This air pesses througn the
swatoner o the top of the piston chamber end pushes the piston dowr to
oper the outterfly valve. Aar from the spring-loaded siue of the plstcen
Zs vented ¢ aTmosphere through the sensing selector velve and the
switerer, (See fdgure € )

Tizure S.)
B, wWrern ine operning clrodit to the cifferentizl pressure reculator 1s
womenErei; energizec, the switener 1s positionec to direct control aix
tct of wne actuator pistor end vent the spring-loaged side %o

o
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u c The reference pressure reguletor regulates the control pressure to the
( switcher This 1i_i1te the inlet sir pressure to the turbine to 76 (% 6)

psig. The downstream gensing selector valve openeé &t a predetermined
value and allowe downetream eir pressure to be sensed On Fhe spring-
loaded side of the actuator piston Seneing the downstream alr pressure
gives & mcdulsting sction tc the butterfly (See figure 8.)

D. If the cloeing circult of the normally-open differential pressure
regulator 1s energlized, through actuation of the overspeed control, the
switcher 1s positicned to direct control air pressure through the sensing
selector to tne spring-loaded side of the mctuator piston and vent the
opposite side of the piston to atmosphere This ection closes the
butterfly valve {See figure 8 )

E Wren the open.ng circult to the shutoff velve essembly is momentarily
energ.zeq, the open p.iot ve_ve Is momentarily unseatea  Control air,

f surrliec oy ergine b.eea, 1&sses thrcoagh the Inlet slr f_lters and the
swltcher to tre [pressure c.stribution chamber Axr from the distributi~sn
cramber re&ses tnrough tne nomertarily weseszted open pilot valve and
noves the switlther operating dus,tregm toward the oper holaing magnet
Tr.s &2t.om "oves 1ne switaner Lo direst cortral air to the bottom of
tne PIETON cnawper 1o LuS5" the :.5tor ui and open the putterfly velve
Azr from tre spring-iceded side of the pistor is vented to atmosphere
taroag- tre sw.icner  (See fiz.re T )

F  Wnen tne closing circuit to tne shutoff valve assembly 15 energizea, the
' close pilot va.ve is momentarily unseated The control air in the
distributior chamber passes through the momentarily unseated close
pilot valve ana moves the switcher operating diaphragm toward the close
bclding megnet This action moves the switcher to airect control air to
the spring-loaded slde of the piston chamber to close the butterfly
VE. Ve Air from tne bottonr of the piston chamber is verted to
atmcsphere through the switcher The closing circult of the shutoff
va.ve asseably 1s energized by moving the "START-STOP" switch to "STOPY,
cr through actuation of the overspeed trip control If control aeir
pressure 1ir the shutoff velve assembly erceeds the specified limit, the
inlet overpressure valve .11 ope: =nd adr_t control air to the clocsing
cnember Tr.5 moves the sw._t-ier sperat.ng d.aphragm toward the cluse
nolding magnet  The diaphragm, 1in turr, moves the switcher to dlrect
control elr to the spring-loamcew siue of the piston chamber to close
the butterfly velve Closing the butterfly velve shuts dowm the
turbocompressor which remesins snut govn wntil the sautoff valve openlng
eircuit Zg energize. oy 7tovirg the "STAPT-STOP" switch to the "START"
position (See figure T )

B3
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When the "START-STOP" tch 15 moved to the "STOP" position, and
released, power is cut off from the, overspeed switcn and the
turbocompressor flow contrel valve. At the sare time, a momentary
contact directs power to energize the closing circult of the shutoff
valve assembly. The shutoff valve closes and shuts down the
turbocompressor. (See figure 9.)

The compressor airflow controller and spesd-topping control position

“hs turbine rariable areaz nozzle vanes which govern the spesc of the
tarbcecomprassor assembly. {See figure 4 } The ground node Ilew contrel
valve, when erergizea, bleeds the high static 2ir pressure line Jaica
runs from the pressure sensing probe to the alrflow controller. The
resultant pressyre aifferential across the flow control ciapnrezrns
regulates the control oil prassure to the hyaraulic actuztor to open

the variable arez nozzls vanes This ensurses ar szdsgquate s.zpl, o7
compressea air for starting the other engines of Sne =zircraft, The zh
and low pressures from the static air pressure sensing proces sstaolisn a
pressure differential across one of the flow control ziapnregrs to lift
the hyaraulic piston and bleed actuator control oil back to tne surp The
pressure differentials, sensed through the compressor iniet 21r sensing
line in the inlet duct and the high and low air pressure sensing lines
from the downstream static pressure probes, pesiticn tne hydraulic piston
to govern the action of the hydraulic actuator. Jhen corpressor ailscharge
airflow drops below the required value, the piston is moved down to close
the hydraulic bleed valve arnd allow the hydrauile actuator tc increase
the opening of the variable area nozzle vanes. Thils increase in flou

of engine bleed alr to the turbine wheel increases the spesa of tne
turbocompressor. Wnen compressor discharge airflow is above tae required
value, the piston 1s moved up to open the hydraulic bleed valve and cause
the actuator to decrease the opening of the variable area -wzzle ranes.
This decrease in flow of engine bleed air to the turbine wheel decreases
the speed of the turbocompressor. When the spesa of the turboccrpressor
reaches the specified limt of W7,000 (% 1000) rpm, oil pressure created
by the centrifugal oll pump opens the aydraullc bleed val/e iIn the speed-
topplng control. Opening of this bleed salve overrides the action of

the flow controller and limits the amount of hydraullc pressure to tne
hydraulic actuator. This limiting of pressure results in limiting <he
opening of the variable area nozzle vanes, thus controlling the meximum
speed of the turbocompressor

The surge bleed control senses a pressure differentlal from the hizn ana
low static air pressure probes in the compresscr outlet duct that is
proportional to compressor discharge airflow {See figurs L.)

Normally, this pressure differential is such that the surge bleed valve

-

3
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1s closed. When the compressor discharge pressure approaches a surge
condition, where the discharge sir flow pressure rises rapidly end the
flow rate 15 decreased, the pressure differential smcross the diaphragm
of the surge bleed control causes the bleed valve to open  Wlth the
tleed valve cpened, coptrol oll pressure decreeses on the high pressure
side of the piston in the surge valve actuator and ellows the spring-
lcaded piston to open the butterfly valve When the butterfly vealve
opens, compressor discharge air is ducted to atmosphere in an amount
necessary to relieve the back pressure wave and prevent buildup of a
compressor surge condition

J The overspeed shutoff mechanism will operate to prevent overspeeding of
the turbocompressor in the event of failure of the normeal operating
controls (See figures 5 mnd 7.) The flyweight device on the end of
the compressor shaft will contact and open the overspeed trip poppet
velve at an overspeed trip setting of 55,500 (# 1500) rpm  When this
oceurs, the manual reset plunger 1s released to lock the poppet valve 1in
the open positicn and close the overspeed switeh Opening of the
overspeed trip peoppet valve permits the control ailr pressure on the
high-pressure side of the spring-losded piston in the overspeed shutoff
actuator tc escape to atmosphere The overspeed sbutoff actuastor, under
the i1nfluence of the actugtor piston spring, then moves the pneumetic
switcher of the shutoff velve assembly to direct control ailr to close
the shutoff valve {losing of the overspeed switch energizes the
elosing circults to the differential pressure regulator valve and the
shutoff valve and also completes the circuit to the overspeed trip
warring light The manual reset plunger cennot be repositioned in
flignt If the overspeed shutoff mechanism is inadvertently cperated
on the ground, the reset plunger must be repositioned before operation
of the unit can be resumed If the mechanism has operated ae & direct
result of turbocompressor overspeed, the turbocompressor assembly must
be replecea

FIRE

= T

'S © ?

115¥ AC 7

NMORMAL o
ON™
FIRE SW BLEED AIR
SWITCH
ENG NO. 1 ENG NO. 1 |
PILOTS® FLIGHT BLEED YALVE
LIGHT ENGR'S ENG NO. 1
SHIELD UPPER (BLEED VALVE
PANEL ENG NO. 2, 3 AND 4

IDENTICAL}

i

TC FROM 115Y AC BUS NO. 1 CIRCUIT BREAKER PANEL
l> (P1) FOR EMGINES NO. 1 AND 4

OB FROM 115V AC BUS NO, 2 CIRCUIT BREAKER
PANEL (P2) FOR ENGINES NO. 2 AND 2

B3 Engine Bleed Valve Circurt
Jen 15/62 Figure 10 26-1-C
rage 23
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AND WING w
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M A
RIGHT WING YALVE Ef——0 o—
SWITCHES . ro—
-
AC BUS NO, 4 FUIGHT ENGINEER'S LEFT WING YALVE
CIRCUIT BREAKER UPPER PANEL (RIGHT WING YALVE)
PANEL P4 - X IDENTICAL)
Wing Isolation Valve Clrcuit
Figure 11
)
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PHEUMATIC SYSTEM - TROUBLE SHOOTING

1 Genersl

A Reference to the trouble charts and accompenying text in this section
w111 a1d in determining and eliminsting the cause of turbocompressor
(T/C) melfunction

E Serled controls on the turbocompressor must not be edjusted by
malntenance personnel — Any trouble which 15 traced to a sealed control
will necessitate replacement of the complete turbocompressor assembly

€ ZBefore sterting detailed trouble shooting of a nonoperative or
malfunctioning turbocompressor unii, proceed as follows:

(1) Check turcocompressor oil level

{2) Cneck power supply and visually check external circuitry for damage,
locse cormectors and possible shorts., If a particular clreuit is
suspected, carry out continuity tests ms detailed under
Adjustment /Test

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

2 System Trouole Shooting
i

L If there 1s an indication that the operating turbocompressors are
¢scillating in phase, this 15 a symptom of system component failure
Creck for valve failure in the pneumastic system or component failure in
the 2:r condationing system (See Chapter 21 )

I7, w=t~ at least cne turbocompressor operating or the alternate air
source suprly-ng air to the pneumatic system, a turbocompresscer starts
end comes up in speed before the START-STOP switch 18 moved to the START
posziicn, <his ind-cates check valve faxlure  The check valve i1n the
turvocorrresscr dxscharge ducting has failed and 1s permitting the
turbocompressor ic be driven backwards  Replace the check vmlve

(wl

C Test set rrocedures have been provided to assist in trouble shooting the
oneumstie system  When a faulty turbocompressor shutoff valve or
~rerentiel pressure regulator is suspected the applicable test set
rrocedure should be used
i
(Z) The test set procedures provide & method for 1sclating e component
i+ of the turbocompressor through the use of test ports so that a quick
i check of the component mey be made without removing 1t from the
errtlene or having the engines running

Jul 15/63 36-1-0
Page 101
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Ergine and

turbtocompressor operating,

IF -

n tr

power "on".

I

CONTINUED ON
[ FOLLOWING PAG

AN ]

TURBOCOMPRZSSOR
SJ7C DOVN AT HIGH
INIINE RBM

C=UTS DOWN -ON RAPIT
ACTELERATICH TOC HIGH
INGINE RPM

JFEFATEZ NORMALLY CN
=LCw ACCELERATTON
ONLY -
SiUTS DOvT. Q" ACCEL-
ZRATION BUT CAIN BE
FIITARTEL AT ~IGE
ZRGINE BRY

SUTs DOV U RAPIT
DECELERATICON TO

TC ZTACGINT ITLE RPM

ot Shvalil

(I

LIFFEPENTIAL PREZSURE
PECJLATCOF FAULTY -
Rexrlace regulator

TURBOCOMPRESSOR UN-
ABLE TO REACE HIGH
5PEEDS

SLOw TO ACCELERATE
AND DECELERATE
SURGES RAPIDLY AT
80% RPM OR OVER

HAS SPEED OSCILLA-
TICN BETWEEN 75 AND
105% RPM
TJRBOCOMFFESSOR LOAD
DEMANT CHANGE HA3 NO
EFFECT ON SFEEL
SPEED VARIES DIPECT-
LY WITH ENGINE RPM
{WING ISOLATION
VALVE OQPEN)

SPEED OVER 15% HIGH-
ER OF LOWER THAN
OTHEER UNITS

TURBOC OMPRESSOR WILL NOT
SHUT DOWN WHEN T/C
SwWITCh MOVED TC "STOP"
POSITION

B3
Oect 15/61

SHUTOFF VALVE FAULTY -
Replace shutoff wvalve

TURBOCCMPRESSOR AUTO-
MATIC CORTROL MAL~-
FUNCTION - Replace
turpocompressor

36=1=0
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CONTINUED FRCM
PRECEDING PAGE
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EFFECTIVITY i
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TURBOCCMPRESSCOR SHUTS
COWN AND OVERSPEED
TRIP LIGHT ILLUMINATES

Check reset plunger IF -

I

]

]

TURBOCOMPRPESSCE SHUTS
DOWN, OVERSPEEL TRPIP
LIGAT TCES “ICT
TLLUMINATE, 2ESET
PLUNGER 10T CEPRESSET

RESET PLUNGER DEPRESSED-
Unit malfunctlon,Lre-
place tarbocompressor

RESET PLUNGER NCT DE-
FRESZET - Faulty trip
switch, replace turovo-
COmpressor,

l

Check fusible plug IF-

K

Check% differential
Dressure regulator

T -

FUSIBLE PIUG MELTED -
Replace turbocompressor.

FUSIELE PLUG LEAKING -
Tighten fusible plug

36=1-0
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PRESSURE REGULATOR Q K.-
Check shutoff valve IF-

PRESSUFE REGULATCR
FAULTY - Pevlace
TTressure regulatcr

SHUTOFF VALVE FAULTY -
Replace shutoff valve

B3
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Test Set Procedures

A

i

1=
N

General

(1)

The following test set procedures are written to provide s
maintenance level, go/no-go check of the turbocompressor shutoff
valve and dxfferential pressure regulator without removing the
component from the girplane These checks require that the
rpneumetic system be unpressurized

Egquipment znd Materials

(1)

(2)

S~
L
AY )

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

Regulator Assembly, Test Set, AiResearech Part No 290k27-1-1 or
equivalent (See detail A, figure 101 )

Set Procedure No 1 (Turbocompressor Shutoff Valve)

Gain access to turbocompressor shutoff valve by remeving top fairing
from engzne See Chapter 71, Nacelle Forward Fairing

Provade electrical power

Remove shutof® valve filier retaining plug and assembly from TEST
POPT A of shutoff valve (See figure 102 )

Install 290420-1-1 adapter in TEST PORT A of shutoff valve.

Femove shutoff valve filter plug and assembly from TEST PORT'B of
snuteff valve

Instell 290221.-1 adapter in TEST PORT B of shutoff valve

Remove caps from test fittings No 1, and No 6 (See figure 101 )

Lttacr 290L27-1-1 test set regulator assembly te test futting No 1
and 1nstall csp on primary port of sssembly (See detsil A, figure
101 )

Connect test hose to secondery port of test set regulator assembly
and to adapter at TEST PORT B of wvalve.

6-1-0
Page 105
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TEST SET REGULATOR ASSEMBLY
SEE DETAIL #

KNOB

TEST SET
REGULATOR
ASSEMBLY

SECONDARY PORT GAGE

DETAIL A
2 - Portable Valve Actuating Test Set
Jul 15/69 Figure 101 (Sheet 2)
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¢

Cornnect test hose to test fitting No 6 and to adspter at TEST PCRT
A of vwalve

Open test set cylinder shutoff valve

Turn test set primary regulator knob cleckwise until a reading of
35 (£ 5) psig is obtained on primary system gage

Flace SYSTEM SELEZCTOR valve handle to B, -
Open SHUTOFF VALVE No., 2 and No 3.

Turn test set regulator assembly knob clockwise until e resding of
1G-11 psig is cbtained on regulator assembly guge

Turn pressure regulator No, 1 of pértable valve actuating test set
clockwise until.a reading of 12 2 {(+ 0 1) inches of mercury :is
obtained on GAGE No 2,

Electrically energize shutoff valve to the open position by
momentarily placing the T/C START-STOP switch to START Check that
turbocompressor shutoff valve butterfly is full opén by observing
the valve position indicator

WARNING. .DO NOT RESET (PULL) OVERSPEED TRIP LATCH IF TURBCCOMPRESSOR
OVERSPEED HAS OCCURED OPERATING TURBOCOMPRESSOR AFTER AN
OVERSPEED COULD CAUSE TURBOCCMPRESSOR FAILURE WITH
SUBSEQUENT INJURY TO PERSONNEL

If turbocompressor shutoff valve butterfly does not open due to
overspeed trip latch inadvertently pushed dowm-

(a) Mamually reset turbocompressor overspeed trip latch
(b) Verify valve solenoid 1s being energized electricaliy

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

NOTE ~If turbocompressor shutoff valve butterfly 1s not open
at this time, discontinue and replace valve

Rotate SYSTEM SELECTOR wvalve handle from B to OFF and back tc B.

Visually check overspeed control plston for freedom of movement
(See figure 102.)

2
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OVERSPEED PISTON MOVEMENT 3 ,J\‘:,ff
CAN BE OBSERVED HERE

TEST PORT B

OVERSPEED CONTROL PRESSURE LINE

TEST PORT A
SEE DETAIL A

FILTER
HOUSING SPRING
b
< el
i RETAINING
PLUG
%. o
FILTER L
ELEMENT PACKING RING
DETAIL A
e Turbocompressor Shutoff Valve
Jul 15/69 Flgure 102 36-1-0
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{(20) Place SYSTEM SELECTOR valve-hendle to OFF

(21} Discomnect test hoses from secondary port of test set regulastor
assembly and test fitting No. 6.

(22) Connect test hose from TEST PORT B of shutoff valve to test fitting
No 6.

(23) Connect test hose from TEST PORT A of shutoff valve to secondary
port of test set regulator assembly

(2L) Place SYSTEM SELECTOR valve handle to B.

(25) Turn test set regulator assembly clockwise until a reeding of 12-15
psig 1s cbtained on regulator gage

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

(27) Energize shutoff valve solenoid by sctuating the T/C START-SICP
switch Check that turboccmpressor shutoff velve butterfly i1s full
open

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

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

(30) Energize shutoff valve solenoid by actuating the T/C START-STOP
switch Check that turbocompressor shutoff valve butterfly i1s full
open

(31) Turn test set regulator assembly clockwise until it has bottomed

(32) Turn test set primary regulator knob clockwise until a reading of
140 psig (maximum) is obtained on test set regulator assembly gage

NOTE. If required limits in step (32} have been cbtained compcnent
is satisfactory. If these limits have not been obtained,
. replace turbocompressor shuteff valve.

(33) Turn primary regulator knob and pressure regulator No 1 :
counterclockwise until a zero pressure indication 1s cbtained on

primary system gage

36-1-0
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Turn test set regulator assembly counterclockwise until a zero
indicetion 1s obitmined on regulator assembly gage.

Close SHUTOFF VALVE No. 2 and No 3

Place SYSTEM SELECTOR wvalve handle ta COFF

-

Disconnect test hoses and stow

Remove adepter from velve TEST PORT A and install filter assembly
and plug

Remove adapter from valve TEST PORT B end install filter assembly
and plug

Disconnect test set regulator assembly from test fitting No 1
Install ceps on test fittings No 1 and No. 6

Remove MS21914-6 cap from valve fitting end comnect overspeed control
pressure line

Replace top fairing on engine See Chapter 71, Nacelle Forward
Falring

Set Procedure No 2 {Turbocompressor Pressure Regulator)

Gean access to pressure regulstor by removang left side engine cowl
vanel  See Chapter Tl, Nacelle Forward Fairing

Remove valve filter piug’ and assembly 4o cremte the inlet test port
(See Togure 103 )

Instell 290L26-1-1 adapter in the inlet test port of pressure
regulator

Kemove cap from test fitting No 6

Connect test hose to test fitting No 6 and to adepter &t 1nlet test
port

Open test set cylinder shutoff valve

Turn test set primary regulator knod clockwise until a reeding of
35 (£ 5) psig 1s obtained on primary system gage

2€.1-0
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(8) Place SYSTEM SELECTOR valve handle to A
(9) Open SHUTOFF VALVE No 2 and No 3.

(10) Turn pressure regulator No 1 clockwlise until = reading of 20.k4
1nches of mercury 1s cbtained on GAGE No 2  Check that pressure
regulator cutterfly is full open by observing regulator position
indacator (See figure 103 )

(11) Turn pressure regulator No 1 counterclockwise until a zerc
indacation 1s obtained cn GAGE No.iZ2

{12) Place SYSTEM SELECTOR valve handle to CFF

(13) Close SHUTOFF VALVE No. 2 and Ho~ 2
(14) Remove cap from test fitting No 1

(15) Attach 250427-1-1 test set regulator assembly to test fitting No 1
(See detail A, figure 101l )

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

(17} Remove pressure regulstor test port fitting to create the downstream
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 reguistor assembly
to adapter in downstream semsing port of pressure regulator

(20) Turn test set primary regulator knob clockwise until a reading of
55 {x 3) peig 1s obtained on primary system gage

(21) Place SYSTEM SELECTOR wvalve 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 indieator

1

2
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Page 112 . +



EFFECTIVITY oo L],
TURBOFAN L=l

MAINTENANCE MANUAL

(23) Turn test set primary regulator knob clockwise until a reading of
66 (+ L) psig 1s obtained on primery system gage. Check that
pressure regulstor butterfly begins to close by observing pressure
reguletor position indicator.

NCTE. Check that pressure in step (22) has not increased. Adjust
1f necessary to correct pressure.

(24) Turn test set primery reguletor knob and regulator sssembly
counterclockwise until a zerco indication 1s c¢btained on primary
system gage and regulator gage.

(25) Disconnect test hoses from the primsry and secondary ports of test
set regulstor assembly.

(26) Connect test hose from the inlet test port of pressure regulator to
Primzry port of test set regulator assembly.

INLET TEST

PORT

SEE DETAIL A
ENGINE
BLEED DUCT—

VALVE POSITION
{ INDICATOR

DOWNSTREAM
SENSING PORT

PACKING

RING ~— FILTER ELEMENT
PRESSURE REGULATOR— FILTER HOUSING
/
e
RETAINING Z 4 |
PLUG — = SPRING
PACKING
RING
DETAIL A
2 Turboccmpressor FPressure Regulstor
Jul 15/69 Figure 103 3A-1-0
+
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(28)

(29)

(30)

(31)

(32)
(33}
(34)
(35)

(36)

(37)
(38)
(39)
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Comnect test hose fram downstreem sensing port of pressure
regulator to secondary port of test set regulator assembly.

Turn test set primary regulator knob clockwise until a reeding of
100 (¢ 3) psig is obtained on primary system gage. Check that
pressure reguletor butterfly is full open by observing pressure
regulator position indilecator.

Turn test set regulator assemoly knob clockwise until a reading of
82 (£ 2) psig is cobtained on regulator gege. Check that pressure
regulator butterfly 1s full closed by observing pressure regulator
position indicator.

Slowly turn test set regulator assembly counterclockwise until a
reading of &8 (+ 2) psig is cbtained on regulator gage. Check that
pressure regulator butterfly is full open by observing pressure
regulator position indicator.

NOTE. If required limits in steps (29) and (30) have been obtained
componient 1is satisfactory, If these limits have not been
obtained, replace pressure regulator.
Turn primary regulator kncb and regulator essembly counterclockwlse
until a zeroc pressure indication is cbtaeined on primary system gage
end regulator gage.
Flace SYSTEM SEIECTOR valve handle to OFF, 7
Close test set cylinder shutoff valve.
Disconnect test hoses and stow.

Remove adapter frcm inlet test port and install filter assembly and
plug.

Remove adapter from downstream sensing port and instail filter
assembly and plug.

Disconnect test set regulator assembly from test set fitting No. l.
Ingtall caps on test fittings No. 1 end No. 6.

Replaece engine cowl panel. See Chapter 71, Nacelle Forwara Falring.

[
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PNEUMATIC SYSTEM - MAINTENANCE PRACTICES

1. Adjustment/Test Pneumatic System

A General

(1) The pneumetic system does not require adjustment Turboccompressor
output is eutomaticelly adjusted by integral hydraulic and pneummtic

control systems which adjust and limit speed by reguleting turbine
inlet nozzle opening

{2} Testing of the pneumstic system is separeted into non-operating
tests, opersting tests and a duct leskage test

E Test Pneumatic System

——
[

Eguipment &nd Materials
(a, External electrical power supply

(, Test Tacnometer Generator and Motor Unit - Weecline 19100 or
eguivelent

(e} Alr scurce capable of delivering pressures up to 45 psig at an
approxixzete flow rate of 10 pounds per minute

(&, Air flow meter with e minimum flow range of 1.0 to 10 O pounds
per minute

{e, Alr connection to mate with eircraft pneumatic ground
connection - Roylon Connector T-6u43-4E or 7-553-48

(f, Other equipment as required
{2, Perform non-operating tests

(a. Clcse "TURBOCOMP VALVE & LTS" circuit breskers on
circuit breaker panel (P5)

(b} Test tachometer indicaticn circuits

1} Connect motor-driven test tachometer generator to
tachometer generator plug et turbocompressor and cperate
test generator at 9728 (% 10C) rpm

B3
oct 15/61 36-1-0
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2) Check that tachometer indicator reads 97 to 103% rpm and
returns to zere without sticking when test generator ls
stopped.

3) Remove test generator and reatore lpstallation.

(¢} Deleted

(4) Test oil pressure warning light circuit.
1) Check that "IOW QIL PRESS" warning light is illuminated
2) Move "START-STOP" switeh to "STOP" position.

3) Check that corresponding "LOW OIL PRESS" warning light
remains illuminated,

(e) Test differential pressure regulator and shutoff valve
electrical cirecuits

1) Move "START-STOP" switch to "START" position.

2) Check that corresponding open coil 1n differential pressure
regulator and shutoff valve 1s momentarlly energized

NOTE, This 1s determined by listening for an audible click
at the shutoff valve assembly The pressure
regulator valve 15 normally open and will not be
heerd urnless 28-volt dc has previcusly been applied
to pin B of the receptacle at the pressure regulator
valve

3) Move "START-STOP" switch to "STOP" position

B3
36-1-0 Mar 15/63
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4) Check that corresponding close coil in shutoff valve is
momentarlily energized
{f) Test overspeed trip warning light circuit
1) Short cable plug pin A to pins B and C at overspeed trap switch
on turbocompressor and move START-STOP switch to START position
2) Check that corresponding CVERSPEED TRI?Y warning laght illuminates
3) Check that corresponding close coil in differential pressure
regulator and shutoff valve 1s energized and remains energized
until short 1s removed or START-STOP switch moved to STOP
position ’
When S OV PB/N 397794 1s installed check only that regulator
close solencid shall become energized
(g) Test flow control valve circuit

1) Hold START-STOP switch in START posaition

2) Open WATER DRAIN MAST HEATER clrcuit breaker on panel ({(Pl)
3) Open then close the SAFETY & OIL COQLER RELAYS circuat
breaker on radio and T-R circuit breaker panel (P5)
CAUTION FATLURE TO OPEN WATER DRAIN MAST HEATER CIRCUIT
BREAKER PRIOR TO OQPENING SAFETY AND QIL COOLER
RELAYS CIRCUIT BREAKER CAN CAUSE HEATER TO
OVERHEAT

4) Check that corresponding flow control valve sclenocid is
energized when circult breaker 15 closed
NOTE This 1s determined by listening for an audible click
at the flow control valve

{3) Perform operating tests

{a)

{b)

{(c)

{d)

SN REV Mar 1/92

Check turbocompressors for proper lubrication

Operate turbocompressors as required to carry out airr conditioning
system tests and check that no malfunction or faillure occurs
For Air Conditloning System Tests, see Chapter 21

Visually check o011 cooler and external oil system components
and connectlons for leakage after turbocompressors have been
run For information on turbecompressor o1l cooler, see
Chapter 36-1-41

Check that LOW QI1 PRESS warning light goes out at
approximately 30% rpm

36-1-0
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(4) Perform duct leskage test

(a)

(b)

(d)

(e)

(£)
(g)

(h}
(2)

Close ENG 1 & 4 BLEED AIR & QOUTHD WING ANTI-ICE VALVES circuit
bresker on ac bus No 1 elrcuit breaker panel (Pl) and ENG 2 &
3 BLEED AIR & INBD WING ANTI-ICE VALVES circult breakar on ac
bus No. 2 circuilt breaker panel (P2).

Close RAM AIR & WING VALVES, AUTO TEMP CONT, PACK VALVES AUX
ATR ACTUATORS, CONTROL CABIN MANUAL TEMP CONTROL and MAIN CABIN
MANUAL TEMP CONTROL circuit breekers on ac bus No U circuit
breeker panel (P4) '

Check that ENGINE START CONTROL switches on pilot's overhead
panel are positioned to QFF

Check that BLEED AIR switches on flight engineer's upper panel
are positioned to OFF,

Check that left and right AIR COND UNIT swiltches are positioned
to OFF.

Select L WING VALVE and R WING VAIVE switches to OPEN,

Connect air source to aircraft pneumatic ground connection and
apply U5 psig alr pressure Check that leakage does not escesd
10 pounds of alr per minute

NOTE* When airplane is equipped with part number 65-22777 type
turbocompressor check valves, add to the mexXimum
allowable leakage 3 5 pounds per minute for each valve.

Check high pressure gage reading for accurscy (* 1 psi},.

Check all joints and connections with pressure apolied by
feeling and listening. Diffused leakage is allowable at any
Joint, but jet blasts are not permissible.

NOTE+ Leakage past the turbocompressor check valve may cause
the turbocompressor to windmill backwards. Although
rotation in the reverse direection is not harmful to the
turbocompressor, windmilling beckwards may cause oil to
te pumped from the turbocompressor out the oil sump vent,
Inadequate 0il supply in the turbocompressor sump may
cause turbocompressor damage If oil is noticed coming
from the oil sump vent, test should be stopped, oil
supply replenished, and check valve replaced.

-

5
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{J) Disconnect sir source end externsl electrical power,

(k) Check ducts supplying engine bleed air to each turbocompressor
visuslly. Check torques and shake ducts to establish that
Jjoints are secure and correctly assembled.

NOTE. With proper torgques and shims the ball Jjoints may have

diffused leakage st any Jjolnt, however Jet blasts are
not permissible.

36-1-0
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TURBOCOMERESSCOR - METNTENLNCE PRACTICES

1. Llrit Servicins Turbocompressor

L, Generzl

(1)1 3ervicing of turbocomrressor 1s confined to replenishing lubricating
011, replacing o1l filter element and cleaning air filter elements
zs reguired. Lubricetion instructions are contalned on data plate
mountea just below Turboccompressor o1l fili port. For access to o1l
£111 port, see Chapter 12, "Access Doors and Panels."

Twrbocorpresser 011 3ump

(1)1 See Chepter 12, 'Cil Servicing' for recommenaed lubricating oils
Zor .ee 1r turbocorrressor.

2}, Remo.e airstick and 111 until o1l level reaches corresponding full
mery on 3ipstick, VIEFT VING FULL" on left wing instellation and

"?IGFT "ING FULL" on right wing installation.,

(33| -fter T1lling, coperate turbocompressor for several minutes, recheck
ozl level on dipstick and add o1l 2s necessary.

C. Drein Turbocorpressor C1l Samt
{1) Remove lowest megnetic irzin plug in sump,
I'CIZ  The drzin rlug =zssemblies contain a check valve which, when

Flug section 1s removed, permits inspection of magnetic tip
of plugz for metzl particles without ldss of oil from sump.
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Install flexible drain unit (Tedeco part number D734 or equivalent)

in o1l drein connection and sllow o1l to drain from sump.

NOTE If a drain unit is not available, oll may be drained from
sump by removing complete drain fitting. This procedure,
however, is not recommended.

DI Replace Turbocompressor Oil_jjlter

(1)
(2)

(6)

Unscrew filter housing from housing cap
Remove and discard packing rings and filter element
Clean filter housing.

Place new fllter element in filter housing

Flace new packing ring on fillter and new packing ring on filter
housing

Screw fllter housing into filter cap

2 Removal/Installation Turbccompressor

A Remove Turbocompressor {See figure 201 )

36-1-2
Page 202

Remove engine top falring See Chapter 71, "Nacelle Forward
Fairing".

Remove lowest ol1l drain plug snd drain turbococmpressor oil sump

Reinstall oil draian plug

Disconnect maln electrical connector at compressor inlet and tie
back clear of unit

Disconnect anti-icing line on top of compressor inlet duct and
swing forward clear of inlet

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

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

Disconnect "OIL OUT" line to cooler below filter Plug and cap
open connections.

B3
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(9)
(10)

(11)
(12)
(13)

(14)

(15)
(16)

(17)
(18)

(19)
(20)

(1)

(22)

(23)

B3
oct 15/61

MAINTENANCE MANUAL
Disconnect oll sump vent line Plug snd cap open connectlons.

Disconnect surge valve oll leskage draln at surge valve  Plug asnd
cap open connectlons.

Discomnect clamps securlng control air line +o brackets at pressure
regulator end shutoff valve.

Disconnect control air line st each end of pressure regulator T-
conuection.

Disconnect control sir line at shutoff valve and remove forward
secticn of line.

Remove mounting bolts and bracket from aft shutoff valve flange.
Remove mounting bolts from aft pressure regulator valve flange.
Remove the three bolts attaching pressure regulastor to support
bracket at forward pressure regulator valve flange and remove
pressure reguletor and interconnecting duet as an assembly.

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

Remove clamp &t upper end of surge bleed exhaust duct and remove
exhaust duct.

Remove V-band clemps at aft end of surge bleed valve.

Place hook of sultable crane through T/C hoisting eye mnd take up
cable slack.

Remove the four T/C mounting bolts.
NOTE The mounting bolts ere secured by floating nutplates.

Take weight of T/C with crane and guide surge bleed valve clear of
pressure regulator support bracket end englne bleed duct.

Support aft end of T/C by hand end gulde essembly clear as it is
hoisted away from engine.

e -
n

ta
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ENGINE BLEED DUCT 11 COMPRESSOR SCROLL
PRESSURE REGULATOR 12 ANTEICING LINE

ENGINE BLEED CONTROL AIR LINE 13 STRAP CLAMP

CLAMP 14 INLET DUCT

SENSING LINE 15 MAIN ELECTRICAL CONNECTOR
INTERCONNECTING BUCT 16 FUSIBLE PLUG

CLAMP 17 OIL SUMP VENT LINE

SHUTOFF VALVE 1B PNEUMATIC DUCT

HOISTING EYE 19 SURGE BLEED VALVE

TURBINE TORUS 20 V-BAND CLAMP

Turtocompressor Installation
Figure 201 (Sheet 1 of 2)

TURBOFAN
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29 28 27

2l HOISTING EYE 7 V-BAND CLAMP

22 SHUTDFF VALVE 30 TIC MOUNT BOLT

23 SENSING LINE 31 LEFT T/IC MOUNT

24 INTERCONNECTING DUCT 32 OIL DRAIN PLUG

25 PRESSURE REGULATOR SUPPORT BRACKET 33 Ol Sump

26 V-BAND CLAMP 3 TICOIL OUT' LINE

27 SURGE BLEED EXMAUST DUCT 35 TIC “OIL IN' LINE

2 TIC EXHAUST DUCT 3% GROUND CHECK OfL PRESSURE GAGE CONNECTION
B3 Turbocompressor Instelleticon
Jan 15/62 Figure 201 (Sheet 2 of 2) 36a1a2
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B, Prepare Tc Inatall Turbocompressor )

{1) Check compresscr &nd turbine inlets and outlets for damage and
foreign matter

(2) Check electricsl harness and connections for damage and security
(3) Check all air and olil lines for damage, looseness or leaks
(4} ©Drain all inhibiting f£luld or preservative oll from unit.

(5) All caps, plugs and dust covers should be replaced and left In
position until turbocompressor is mounted on englne

C. Install Turbocompressor {See figure 201 )

(1) Hoist unit into positian using holsting eye Care should oe taken
not to demage lines, ducts or electrical connectors

(2) With crape still in position, check clearance between T/C mounting
lugs end mounts. Clearsnces chall be 0.00L inch or less. Whaere
cleerance iz greater, add shims to reduce clearance to O OCL4 inch or
legs at all polnts of attachment.

(3) Install the four mounting bolts and torque to 125 to 154 pound-
inches.

{4) Remove crane hook from hoisting eye.

(5) Install V-band clamp at aft end of surge bleed valve and torgue
clamp nut to 80 to 90 pound-inches.

(6) Install surge bleed valve exhaust duct by aligning indexing pin and
securing duct with clamp

NOTE. The surge bleed valve exhaust duct and surge bleed exhaust
support brecket have dry-film lubricated bearing surfeces
which must be kept clean and protected from mechanical damage :
during sssembly.

(7) Position pressure regulator and interconnecting duct assembly on
support bracket and install the three attaching bolts through the
support bracket and forwerd pressure regulator valve [lange.

B3
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(8)

(9)

© (10)

(11)

(12)

(13)
(143

(17

(18)
(17)

(18)
(19)
© (20)
(21)
(22)

(23)
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Instell gasket,, bracket and mounting bolts &t aft shutoff valve
flapge.

Instell gasket and mounting bolts et aft pressure regulator valve
flange

Position forward secticnm of control air line and comnect to
shutoff valve.

Conmect -ontrol alr line at each end of pressure regulator T-
connection ¢

Attach control eir line clemps to brackets at pressure regulator
end shutoff velve.

Connect surge valve o1l leskage drain.
Connect oll sump vent line.

Conmect "OIL OUT" line to T/C spur gear o1l pump outlet  Torgue bolt
©o 150 to-250 poand-inches

Comnect "OIL IN" lipe at oil fillter esssembly.

Position flexible duct on compressor air inlet and secure with strap
clamp.

Connect enti-icing line to fitting on top of compressor inlet duct.
Connect main electrical connector at compressor inlet

'Fi11 T/C oil sump.

Operete T/C for several minutes.

Recheck oil level on dipstick end add oll as necessary

Replace enginme top fairing See Chapter 71, "Nacelle Forward
Feiring "

‘ 36-1-2
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3. Pneumatic Shutoff Butterfly valve and Pressure Regulating Valve

A. Turbocompressar shutoff and regulator valve varlable configuration
installation

(1) General

{a) A mejor modification 13 being accomplished on turbocompressor
shutoff and regulator valvea. Until all valves are modified,
mixed configurations of valve installaticns may be found on
en airplane. ]

(b) The modified shutoff-valve can be identified by the AiResearch
Part Humber or by the presence of a quartz see-through windew
located on the valve body at the opposite nide from the
actuator housing,

{c) The modified regulator valve can be itdentified by the AiResearch
Part Number or by the presence of s manual override button on
the solenoid valve.

QVERSPEED SERV FILTER ELEMENT

PNEUMATIC
LEED-OR
ACTUATOR HOUSING ---'\/\47;5,?539k ACTUATOR gm:n-om"
= REGULATOR
OVEHRPRESSURE
SERVO
FILTER

A SN /
MARUAL A7
S\
OVERRITE \ {
SHUTOFF BUTTERFLY TA
S UTTERFLY

ASSEMBLY SOLENCID VAL BUTTE

4 SLE-TaROUGH
POSITION IRNTCATOR

Ref: SB.AICH 21-1148 and 21-2161

Fneumatic Shutoff Butterfly Valve and Pressure Resulatinzg Valve
36=1-2 Figure 2014
Paga 208 SN REV., December 27, 1378
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+ {2) Removal/Installation Sphutoff and Regulator Valves

(a) Unmodified regulstor and unmodified shutoff valves (Configuration 1)}
should be removed and installed per existing instructions in 3ela2
and 36-1-32, ( See figure <O1B Sheet 1)

Mew TO OVERSPEED TRIP

TO ENGINE BLEED

URMODIFIED REGULATOR VALVE, P/N 108940-760.

TEE, P/H C60¥9000

NUT, P/R AN62B9-6

GASEET, P/N BACG1OU6

RING, BACKUP, P/R MS28777-6
TUBE 4SSY, P/N 65-11687-882

(::) UNMODIFIED SEUTOFF VALVE, P/N 122250.

Ref: SB.AICH 21-1148 and 21-2161
Velve Configuration 1 36=l=2
SN PEV. December 27, 1978 Figure 201B (Sheet 1} Page 209
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oo (b} ~Moditied reg-ulator and mod:uficd,a shutoff valves (Configuration 2)
e should be removed and "inatalled per ‘ex13ting instructions in ) |
- 36-1-2 apd 3621-32 ezcept* for the’following (See figure 2013 - ’
LT s aheet 2 ); . N It
no 1) Engine-bleed control air line (tube P/N 65-11687-882) < .
T betwesn regulator valve tee -and shutoff valve should be. .
\ plugged et shutoff valve, aide.; - .
- [ r N :' /9
) 2) Connect' shutoff .valve electrical harness and plug to dummy
receptacls °niounted ~on shuteff valve. :
3) Cunnect regulator valve plumbing using parts indicated in
L . . figlre 201B sheet 2., . . s ’
o ;
* A
- : 5
3 1, .
i -
. :,f" 3 (i . ! A
’ 3 : { 1 ) MODIFIED REGUIATOR VALVE P/N 898504- . - . T
. v fe ‘ ,
[ y"l N '
: . @ MODIFIED SHUTOFP VALVE: P/K 397794-1 . ‘
. @ TEE, P/N ER834-060604" @ * o
T NUT, P/N AN6289-4 - 1 ‘ R ’
L GASKET, P/N BACGlOU4 - PN |
p l RING, P/N r¢s25777-4 S ) . o
! f W T =
s c N - i
. - @ TUBE ASSY, P/N-65-11687-882 ’ P o
. i } L H
(5) rroc, P/N MS2191576 " * ' §
~ . 5‘: I - ;"_' ] . v - " . ' ’
e A ' M- - ‘. ‘ -
oo Y . ¥
‘“)Ref; ‘SB.AICH 21-1148 and 21-2161 ’ T
L rr B6ele2 > Tr 7 ¥alver Ccnfiguration 2 : .
o Page 210 . ) ~, Figure 2013 {Sheet 2) *SN REV. December 27, 1978
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(c) Modified regulator valve with unmodified shutoff valve
(Configuration 3) should be removed and installed per
existing instructions in 36-1-2 and 36-1-32 except for
the following { See figure 201B sheet 3) :

1) Engine bleed control air line (Tube P/N 65-11687-882)
must be connected to regulator and shutoff valves.

2) Connect regulator velve plumbing using parts indicated
in figure 201B sheat 3.

TO OVERSPEED TRIP

TO ENGINE BLEED

®
®
®
®

MODIFIED REGULATOR VALVE P/N 898304-1

UNMODIFIED SHOTOFF VALVE P/N 122250

TEE P/N ERB34-060604
NUP P/N 6289-4
GASKET P/N BACG10U4
RING P/N MS28777-4

TUBE ASSY P/N 65-11687-882

Refs SB.AICH 21-1148 and 21-2161

Valve Configuration 3 36-1-2
SN REV. December 27, 1978 Figure 201B (Sheet 3) Page 211
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(4) Unmodified regulator valve with modified shutoff valve
(Configuration 4) should be removed and installsd per
existing instructions in 36-1-2 and 36-1-32 except for
the following ( See figure 201B sheet 4) :

1) Engino bleed control air line (Tube P/N 65-11687-882)
between regulator valve tee and shutoff valve should
be plugged at shutoff valve side.

2) Connect shutoff valve electrical harness and plug to
dummy receptacle mounted on shutoff valve.

3) Connect regulator valve plumbing using parts indicated
in figure 201B gheet 4. .

> TO OVERSPCED TEIP

TO £NGINE BLEED

@ UNMODIFIED REGULATOR VALVE P/N 108940-760
(2) MODIFIED SHUTOFF VALVE P/N 397794-1 -

(éi) TEE P/N C60WS000
NUT P/N AN6289-6
GASKET P/N BACG10U6
RING, BACKUP P/N M528777-6

(::) TUBE ASSY, P/N 65-11687-882

(Ei) PLUG, P/N MS21913J6

Ref: SB.AICH 21-1148 and 21-2161

36-1-2 VYalve Configuration
Prp= 212 Figure 201B (Sheet 4) SN BEV. December 27, 1)78
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< 4 - Removal/Instellation Turbocompressor Shutoff Velve

A. Remove Turbocompressor Shutoff Valve (See figure 202.)

()

(2)
(3)
(4)
(5)
(6)
(7)

ELECTRICAL
CONMNECTOR ——

~ENGINE BLEED | DUCT
CONTROL AIR

Remove engine top fairing. See Chapter 71, "Nacelle Forward
Fairing."

Disconnect shutoff valve electrical coannector.

Disconnect engine bleed control air line st shutoff valve.
Disconnect control eir pressure sensing line at shutoff valve.
Remove mounting bolts and bracxet from aft shutoff valve Tleoge,
Remqve mounting bolts from forward shutoff valve flange.

Remove shutoff valve and gackets.

INTERCONNECTING

LINE [— DUCT JOINT GASKET

SWITCHER
ASSEMBLY-

B2
Oet 15/61

~CONTROL ATR PRESSURE
SENSING LINE

FUTER FRTER
HOUS NG HOUS NG

Turtocompreszor Shutcff Valve Installsticn
Figure 202 36=1=2

SN REV. December 27, 1978 Page 21%
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B. Install Turbocompressor Shutoff Valve (See f£igure 202.)

(1)
(2)
(3)

(k)
(5)
(6)
(7)

Position shutoeff valve with flow arrow polnting forward.
Install gesket and meunting boits at forward flange.

Install gasket, mounting bolts and bracket at aft shutoff valve
flange.

Connect control alr pressure sensing line at shutoff valve.
Connect engine bleed control air line at shutoff valve.
Commect shutcff valve electrical connectcr.

Reinstall englne top fairing.

Removal/Instullation Shutoff Valve Filter

A. Remove Shutoff Valve Filter (See figure 203 )

(1)

(2)

(3)
(4)

Remove engine top fairing. See Chapter 71, "Nacelle Forward
Fairing."

Remove lock wire and unscrew filter retaining plug from
filter housing

Withdraw spring and filter element.

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

WARNING: USE DRY-CLEANING SOLVENT IN A WELL VENTILATED AREA.
AVOID EREATHING FUMES. KEEP AWAY FROM FLAME.

B Install Shutoff Valve Filter (See figure 203.)

(1)

(2)
(3)
(%)

(5)
(6)

36=1e2
Fags ~14

Insert filter element Into filter housing with boss facing
outwards,

Insert spring on boss of filter element.
Replace packing ring on filter retaining plug.

Screv retalning plug into filter housing. Ensure that filter
spring is contained in inside bore of retaining plug.

Tighten, then lockwire retaining plug.

Reinatnll engine top fairing.

B3
Oct 15/61
SN REV. December 27, 1978
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MAINTENANCE MANUAL TURBOFAN

!-I‘JT.ERCON‘.'ECTING oucT

N

SHUTQFF VALVE

TURBINE TORUS

INLET FILTLR HOUSING
ACTURICR FILTER

nOUSING

SEL DITAL A

-

FILTER

HOUSING SPRING

eu_ e, o e L |
e e e /-///:.\/,,C“
éﬁ// ;/‘:,‘/2//;’ e T

|

RETAINING PLUG

ELEMENT PACKING RING

DETAIL A

Turtocormrressos Snutofl Valve Fllter Instellation
Figure 203 ID=i=d
Page 217

B3
Det 15/61
SN VY. December 27, 1976






i EFFECTIVITY e T ’;‘

TURBOF AN

MAINTENANCE MANUVAL

PRESSURE REUJLATOR - MAINTENANCE PRACTICES

. Removel, In-ta.lation Pressure Regulator

A. Remove Pressure Regulator (See figure 201.)

(1}

m
g

¢
\

Remove engine top fairing. See Chapter 71, "Nacelle Forward
Fairing "

Discennect pressure regulator sensing line.

Lisconnect englne bleed control air line at regulator T-connection.
Diszoznect pressure regulator electrical connector.

kemove cont—ol air line clemp at fo~ward velve flange

Remove mounting bolts from aft pressure regulator valve flange

Reriove mounting bolts and bracket from forward pressure regu.ator
velve fiz~-e,

Remove pressure regulstor and geskets

B Install Pressure Regulator (See figure 201.)

(1)

-
n
o

B3
Oct 15/61

Position pressure regulator with flow arrow pointing forward
Instzll gasket, bracket and mounting bolts at forwerd flange.
Instaell ges¥et and mounting bolts at af't flange.

Install control sir line clemp at forwerd valve flange.
Connect pressure regulstor electrical connector.

Comnect engine bleed ccontrol alr line

Connect pressure regulator sensing line.

Reinstell engine top fairing.

36-1-32

Page CO1
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2. Removal/Installation Pressure Regulator Filter
A. BRemove Pressure Regulator Filter (See_ Pigure 202.)

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

(2) Remove lock wire and unscrev filter retaining plug from pressure
reguistor filter housing.

(3) Withdrew filter element and spring.

FILTER HOUS ING
SEE DETAIL A

ENG INE

VALVE POSITION
INDICATOR

SENSING SELECTOR

\9%

PACKING
RETAINING RING —FILTER ELEMENT
PLUG
FILTER HOUSING
PACKING ——SPRING
RING  DETAIL A
B3 Pressure Regulator Filter Installation
Oct 15/61 Flgure 202 36-1-32

Page 203
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TURBCCOMFRESSOE OIL COOLER - MAINTENANCE PRACTICES

1 Remova;/lnstallatlon Turbocompressor 011 Cooler

A General

(1) Turbocompressor oil cooler and plumbing must be replaced with clear
components when contaminated with metal particles resaltang from
T/C failure

CAUTICN DO KOT ATTEMPT TO SALVAGE OIL COOLER BY FLUSHING. A
CLEANING METRECD WHICH ASSURES REMOVAL OF EVERY PARTICLE
OF FOREIGN MATERIAL MUST BE USED.

B Remove Turbocompressor 0il 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 oll cooler

(L) Move thrust reverser forward and remove phillips flathead screws
along aft of edge of o1l cooler

{5) Remove o1l cooler by tilting top aft and turning cocler forward
edge outward to free 01l coocler regulator.

@]

Irstall Turbocompressor Oil Cooler

CAUTION TAKE ALL POSSIBLE PRECAUTION TO FREVENT ANY EXTRANEOUE
MATERIAL FROM ENTERING JIZ COQLER, DO NOT REMOVE PLUGS
UWTIL TUBIMNG IS TO BE CONNECTED

(1) Place 011 cooler in position by tilting top forward ana turning
coorer aft edge inwerd (See figure 20l.)

B3
Oct 15/61 36- =kl
Page z0L
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Install phillips flatheed screws along aft of edge of oil- cooler.
S F I"' s o

' Yar

W e (3) Move thrust‘reverser aft and insta.ll phillips flathead screws .along .

A : - -

i s forward edge and. on ‘ends of ' oil; cooler.k , s
ta 2. 4 Y S 4 - ',
LA . T -
L . CAUTION ! USE CA.RE sl PREVE’NT@FOREIGN rMATERIAL FROM ENTERING - LT
woe Tt : 7 ' TUBING AND .CONNECTED \CCMPONENTS. .
r;:;t - h: = . lhn : i - ’l . jl 0
It (4) Connect oil out hose. '!f(See’f:'.gure 201~ ) Y
4 - - - - - i - r:
< . (5) Connect oil in hose -} ) : < ) R
1 W8 - . 3
€ - (6) Tighten oil line fittings to.240 to 360 pound-inches torque. = -

Jfr N L . ; P
T, “~ (7) Lockwire line connections. - - . F
: : ) 3
Towa - '
P p',_ 'g N
Fl ';‘:_r:
N
THRUST TURBOCOMPRES SOR T
REVERSER oL COOLER S i
ALATHEAD Tt
SCREWS -
. N
LT s .
TN
ar re x= T J" ' h - I
. s ) 4 = Fa
T & X I g - My
- - TN - Pt
v ) LT
t . L f» ey
, P S
an , ;:::“- - =
: 5 -
- r J
1\ ! . "
) ! '
. OL IN [INE
! . >
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: .
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e
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e " Turbocompresaor 011 Cooler
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For APU - Airplane Pneumatic System Interface - Descraiption and
Operation, refer to chapter 49-00-36, page 1

Ref E O TCA 49-03 36-1-51
SN REV Mar 1/91 Page 1



i



Ty

JEr L
MAINTENANCE MANUAL

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

)

b

Ly
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SN REV Mar 1/91

Ref E O TCA 49-03

36-1-61
Page 1
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( PIERIATIC DUCTS - MATTTENANCE PRACTICES

1 “emoval /fInstallation Thpical Duct Section

~ TRerove Typical Duct Section (3ee fizure 201.)

{1} Cpen appropriate wing leadinc edge amccess panels. See Chapter 12,
Access Doors and Penels

Remove lockwire and loosen duect courling clamps at elther end cof
duct sectlomn. -

—
ny
—

(3) Jnfasten strap clemps securing duet section to support bracketis.

{L) If duct section passes through seal plane using sealant at
intersection, remove sezlant t, using wedge snaped hardwood tocL
end either Z.5 11-Ta or methyi ethyl ketcne zs reguired to free
duet Tror sezl

(3, =Termovre duct couplinz clarps end auect section

SUPPORT SUPPORT
BRACKET 5LOT
i

SUPPORT
BRACKET

SUPPORTING STRAP | fro=—fy
CLAMP BOLTS j r

i ' "j—“'/'
Wikg i
N N RN SUPPORT
I = Yy STRAP CLAMP

CONNECTING DUCT COUPLIMNG
DUCT CLAMP
o
) € Tyr.cel Lact Eection Imstsllation
' Jar 15/6% Tizare 201 26-2-1
- Fage 201



SOoOEINC W

Gotd L et ’%;*'
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3  Install Typilcel Duct Section {See figure 201 )~

(1)

(3)

(%)

(8)
(9)

36-2-1
Page 202

Check new duct sectlon for damage and forelgn matter.

CAUTION  WEW DUCT SECTICN MUST HAVE SAME PART 'IMEER AS DUCT
SECTION 3EING REPLACED DC NOT SUBSTITUTE AJICTHER PART
EVEN IF IT IS THE PROPER LEIGTH.

Place new duct sectlon in position and support loosel; in strap
clamps.

Rotate duct section o obtain a mirmimum of ©.10 1nen clearance con
wing duct and 0.02 inch clearance on strut duct between auct and
surrounding structure, tubing, and wire bundles.

Install duct coupling clamps and tergue to 70 to £€C pound-inches,

NOTE If installing a new 3-inch duct section ocutboara of number 2
engine, duct coupling clamps snould te torzued €C Lo to 50
pound-inches.

Check that strap clamp studs are centered in support slots and torque
T-bolts to 6 to 8 pound-inches.

Lockwire coupling clamp nuts.

If duct passes through seal plane where sealant was used on original
installation, reapply sealant. Refer to, Zealing, 51-3-C.

Close appropriate wing leading edge access panels.

For fan engine airplanes when the turtocompressor turcine discharge
duet 1s replaced, check the fit of the seal between flange of the
outer end of the duct and the nacelie fairing per T71-5-31

v

6
Aug 15/66
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Removel ‘Irstallatior Sterte: Y.luct

' Rewowa Sterter Y-Duet (3ee Jicure 202 )

(1} Remove cowl perels to gein esxcess +o lower cile o. Strut lowe: <pes
wekt

(2) FRemove plumting, zables and fire detector elements from the s>rut
lower sper loor erss

Y DUCT SUPPORT BRACKET ——  — ACCESS
DOOR 1740
STARTER ¥ DUCT ] FORWARD V-BAND
(4~ CLAMP
]
ACCH S DOOR 174) Nea HYDRAULIC
; HOSES
N fj,’ LOWER SPAR
- I\ ; SEE DETAIL A
——— ») )‘
_iggll. P —

P e s g
AFT V-BAND N ‘: ‘f L_‘.','l'(

CLAMP———— N RN N
N . '
LOWER / \‘5-\9\ ™ &
V-BAND CLAMP—— NE 3
\‘\ |
| &
HYDRAULIC
DISCONNECT
BRACKET

LOWER SPAR
HY DRAULIC
CONNECTION

L EP SPAR DOQOR SCREWS

LOWER SPAR——"'—‘\
RN
<

Y DUCT SUPPORT FLAMGE BOLTS _i
1

HYDRAULIC
HOSES

STARTER ¥ DUCT

LOW'ER
V-BAND CLAMP

“——— HYDRAULIC DISCONNECT
DETAIL A \ \ BRACFET

Tk - - - - -
Sterter L.Ja2m Inste let-on
e PR ATt =
e T =gl -

O

w

'._l
vy

=
Y



(1)
(5)

(6)
(7)
(8)

(2)
(10)
(11)
(12)

(13)

(14)

(15)

=
MAINTENANCE MANUAL

e

Disconnect hydraulic hoses at hydraulie disconnect bracket on
engine,

Loosen hydraulic hoses at lower spar connection.

Rotate noses forward in order to gain access to lower star door and
lower Y-duct V-band elamp., {See figure 202, detail A.) (Fetighten
hcse connections to prevent leakage.)

Pemove lower V-band clamp,

hrough naceslle gtrut access canel LTkl remove aft V-band clamp,

Through the nacelle strut access panel 1740 remove the screws common
to the A/C duct seal and mid spar web.

clide seal up exposing the Y-duet forward V-band clamp.
Remove the forward V-band clamp _
Femove bolts common to lower spar deor and the duct attach flang=s.

Remove lower spar door by removing door screws.

Gain accesa to Y-duet support bracket through nacelle strut lowsr
spar deor opening.

Disconnect and disassemble the support brackst by remcving screws,

Femove Y-duct through lower srar door opening.

B Install Ztarter Y-Duct (See figure 202,)

(1)
(2)

36=2-1
Page 20k

Insert starter Y-duct through lower spar door opening
Locate Y-duct in zosition,

Through lower spar door orening install lower section of Y-duct
support bracket.

Insert the lower flange of the Y-duct through the lower spar door.

Through the nacelle strut access panel 174l install aft V-band clamp.
Do not tighten.

Through nacelle strut access panel 1740 1nstall the forward V-band
clamp. D¢ not tighten.

Through the lower spar door opening install upper section on Y-duet
support bracket

6
Jan 15/65
+
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Ingtall lower spar door
Instell the duct attach flange bolts ‘
Install lower V-band clamps
Tighter all V.band clamps

Loosen hydrasul:xc hoses at connection to lower spar end position and
connect hydreulic hoses a* hydranlic disconnect on engine

Tightten bydraulic roses et lower spar connactilon.
Install nacelle s<rut penel 1741

Instsll screws common to ~/C duct seel and md sper web.

Instell nacelle strut access penel 17LO
Install plumbing, sebleg sna fire zelectors previously removed from
lOoWer spar 100r Erem

-

Instell cowWl pensls

‘poroves Repears Pneumatic Ducts

1~

(1)

(2)

(2)

ranerel

Thinawell ducts are subjiect to damage as & result of lmproper
removel or instelistion, -dshardl:ng or abncrmel operating
conditions Dxtremes of pressure or “ermperatures, may in some
ceses, meke covplete replacement of compone2nts more deslreble than
locel reverr 2 partisl replecement

Smootl aents do not reguire rework if they arve not so deep as to
restries the eixflow substantiell, Smoothr nents of gresater depth
nay be rerosves b, puiling 2 ball menarel through the dented erea or
T; tne uss o env sppliceble byzrauliceily or machanically actuated
2£Dansion asvics ¥yarostatic oressure wrthin the ellowable
pressure ifor tre particuler systev usea ir congunction with moderate
tepring with 2 nonmetellic hamr er erouard tre edge of the dent from
“ne outsife ieg en effective metho: for removel of some dents

tietnoas whiclt proauss loeel work herdenins snould not be used.

Sheliow scratches and gouges hav.ng & depth not in excsss of 10%
of tne duct well thickness 40 mot reguaire rework provided the
trensition from base metel thicgmess _s smooth end rounded.

36241
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(L) 3karp scratches ard gouges can te reworked by removel of adjacent

~etal supject =0 the following restrictions.

(2) Minimmm well =rickness at the ocottom of & scratch or gouge
eter rework s-all not be less than 50% of the minimum
meterial gauge

{p) To2 surface rougrness of the reworked srese srell now excss
«Z BMS3
— " LY

{2) The slope of tne reworked eres svall uot excesa a rise of
1 to 10

(1} Internal and sgternal redii of <he reworked ares snall not
ca less t*en 7 12 inckes

o nroeadures or ranlacement of sections of darmazed
sneuratic ducts ars 2overel tn “ne Following Zoeing ltcument,
A-712k, Procsaure for Tield Repair of emsged Pneumat.c, eIr
Cona.tioning ena -ati-Ieing 3sssen Zust,

;- .
() heJor repalis
[ad

U]

Repasr Tursocoripressor inlet Juct ‘

{1} Genersl

{a} Tre duct mater:zal is ACELl =luminum allos =rd hes a thic4aness
of © 040 “net,
‘- Fapa.r z_rnle zrecks

(a) Weliar~ elumirum weld the crack using LOL3 filler wire
(3) BRepair damaged area
(a} Cut out dameged portion of duct zllowing genercus corner raall.

. {p) Cut a flusn reparr patch O CLO .neh thick of £CEL eluminum
alloy %o metch cut out and heliarc weld to duct using LOL3
f.1llexr wire

{¢) Cut & reinforcement patch of the same materiel with 1 5 t2 2
-nch overlen

sorners and drill two Q 25 Inch vent holes at esch
the overlap area

{(d) Fit the reinforcement petch over the repair patch and tack
weld to “he duct

NOTE* La2ave the vent holes in the reinforcement patch open

(2} Drill three or four 0 125 inch holes t: rough both patches

6
36-2-1 Aug 15/66
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(f) Heliarc weld the reinforcement patch to the duct using LOL3
filler wire, Weld one end, the opposite end and then the two
sides sterting the side welds at the coolest end each time,

(g) Plug weld the 0.125 inch holes through the repair and
reinforcement patches,

4. Adjustment/Test Duct Ball Joint

A. Genersal

(1) The duct ball joint (located on the forward end of the engine bleed
duct aft of the pressure regulator) must be free to move within
required torque limits to allow for changes in stress during
service, BSee filgure 203,

B, Adjust Duct Bell Joint
(1) Test that duct ball joint is free to move (when the ten mounting
bolts are torqued to 50-T70 inch-pounds) with an applied load of
20-200 inch-pounds
(2) If test result is not within required tolerance remove retainer

(3} Incremse or decresse shim thickness as required.

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

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

NOTE. With proper torque and shims the ball Joints may have diffused
leakage at any joint, however Jet blests are not permissible.
Refer to applicable duct leakage test in Pneumatic System -
Maintenance Practices, 36-0 or 36-1-0,

BEARING

RETAINER

ENGINE BLEED DUCT

o

; Duct Eall Joint
Aor 15/€9 Figure 203
+

(?\
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1
e N



DOEING r

s
ﬁ&i’.’é@i&f
o7 17

MAINTENANCE MANUAL
5. Turbocomorassor Supnly Ducts (TURBOFﬁE)

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

(a) Install all duct assemblies between engines bleed port and
turbooompressor with bolts and ¢lamps finger tight, AIl the bolis
shall pass through the [langes without binding.

(b) Adjust jJoints for maximum gap of 0.125 inch and all axial misalignrent
of 0.100 inch at the connection between P/ 6£5-11899-64 duct and tte
turbocomrpreasor 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 velues, A4 particular attention should be brought te 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 the engine, passing under 55-11809-64 duct. Attach angle,

P/N 69-335677-3, should be attached to the "A" frame right leg and
attach angle, P/N69-33677-800, to the left leg.

(e) Check gasket sealing between P/¥ §5-11899~64 duct and the .
turbocorpreasor shutoff valve as follows:

- Torgue all bolts at 35 in-lbs,

- Gasket has sealed 1f the gap between the flanges is less than
the thickness of the uncrushed seal {use feeler gage).

- If gaske* has ssaled, torque bolts at 65-90 1n-lbs.

(£} If required, rebent the engine bleed control and sense lines
(P/m 65-115687-822 and 65-11899-824) to obtain a stress free alignment
with thelr respective ports,

(g) If the gasket does not seal, the entire turbocompreasor supply duct
installation, from the engine bleed port to the turbocompressor
ghutoff valve, should be loosened and readjusted per operations as
defined 1in above steps (a) through {f).

36-2-1 IT.EG 274 356/24 SN REV 17 NOV 1968
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TURBOFAN

1 - SENSING LYWE (P/R €5-11895-824)

2 - INTERCOHNECTING DUCT (P/H 65-11899-64)
3 - ENOINE BLEEG CONTROL ATR LIFE (P/F 65-11687-822)

4 - PRESSURE REQULATOR

—_— — —_ —— e o o
g ey S e e R W S T o e e B o e e S g S g e e i o S o ol o e oy e W o B . e A o o T e . o . W — i .

5 - SEUTOPP VALVE

Turbocompressor Supply Duct Installation

Figure 204
SAB REY 17 NOV 1368 I.T.26.ATA 36/24
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PNEUMATIC VALVES - MATNTENANCE PRACTICES

1. Removal/Instalistion Qutlet Duct Check Valve

A Remove Outlet Duct Check Valve (See figure 201.) )

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

(2) Remove two clemps securing wire bundle to valve brackets.

(3) Remove mounting bolts, filler rings and bracket from forward check
valve flange

(4) Remove coupling clamp from aft end of check valve.

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

\ IRE BUNDLE 9

v-BAND CLA P—

FILLER RING

VALYL SRAFT — «— Y~BAND CLAMP
—DUCT SUPPORT CLAMP

PNEUMATIC DUCT—

B3 Qutlet Duct Check Valve Installetion

oct 15/61 Figure 201 36-2-12
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B Install Outlet Duct Check Valve (See figure 201. )

(1) Position check valve with flow arrow pointing aft and vaelve shaft asy
near horizontal as bolt hcles will allow.
' (2) Install gasket, filler rings, bracket,and mounting bolts on forward
check valve flange’leaving bolts looae
(3) Install coupling clamp on aft end of check valve and torque to 35
to W0 pound-inches. - o .
. . i e,

(4) Torque mounting bolt nuts to 25 to - 30 pound-inches-

]

Fl

NOTE. Gap between forward check valve  flange gasket and duct
flange should.be .12 + O4 inches, prior to drewing together
with bolts. !

(5} 1Install bracket.on aft check valve flange. :

-

(6) Install two wire bundle clamps.. .- °» ) .
(7 Reinstall\enginé’%bp fairing. . <L - ' -
2 Removal/Installation Preumatic Alr Shutoff#Valve P
T S ‘ .
A. Remove Pneumatiéihir Shutoff Valve (éeéffigure 202.) [

:r,‘
(1) Open engineibleed valve circult breaker for engine:No .l and L or
engine No. 2 and 3 on circult breaker’panel (P1) or (PE)

respectively.
(2) Remove nacelle strut access: panel 1705 inboard or 1740 outboard.
See Chapter‘le "Access Doors and Panels‘" T
(3) Disconnecthhutoff valve elebtrical{cpnnector A
- B -~ .: i 3 - -
(4) Disconnect motor bonding strip. . -
(5) Remove forward and aft Vfband‘claﬁps and shutoff valve. I
¥ - ’
_‘_n:_ _1" LA .‘Jv
31:, fok L e ’_‘__ ‘f
. e B
- . - i [ AN ~ :‘ . -
- b2 B " -
ik : "_t,']ﬁ-_‘ N
1 .-
r- RN ‘-f‘_,
] - . ‘
.o ' -4 B T
|"hf"‘:r Ht |t ‘T i
-« R . N 1 % - .
I N . 1 A L ™
e e T Y LR L .
: :Z‘Ik‘é}.’i‘» r—.f ¥l - y
R % ’ ' _E 6
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B. Install Pneumatic Air Shutoff Valve (See figure 202.)

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

{2) Install forward and aft V-band clamps.
(3) Connect motor bonding strip. i

(L) Connect shutoff valve electricsl connector.

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

{6) Close mppropriate engine bleed valve circuit breaker on circult
breaker panel (Pl) or (P2).

FHEUMATIC AIR
SHUTOFF VALVE

CONNECTING
DUCT

PNEUMATIC
DUCT

ELECTRICAL
i CONNECTOR

Y-BAND
CLAMPS

WiNG THERMAL
ANTI-ICING DUCT

6 Preumatic Alr Shutoff Valve Installation
Sep 15/62 Figure 202 36-2-12
- Page 203
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3  Removal/Installation Wing Isolation Valve

A  Remove Wing Isclaticn Valve (See figure 203.)

(1)

(2)
(3)
(1)
(5)

Remove panels on aft end of forward cerge compartment to gain
access to alr condltioning distribution bay

Disconnect wing isclaticn valve electrical connector
Disconnect motor bonding strip.

Remove outboard eclamp

Remove inboard clamp and wing isolation valve.

B Install Wing Isolation Valve (See figure 203.)

(1)
(2)

(3)
(&)
(5)

-

36-2-12
Page 20k

Position wing isoclation valve with flow arrow pointing inboard

Install inboard and ocutboard clamps and torque to 70 to ﬁo pound -
inches

Commect motor bonding strip
Connect wing isolastion valve electrical comnector.

Relnstall panels on aft end of forward cargo compaertment

T BONDING STRIP

— CLAMPS

PNEUMATIC
CROSSOVER DUCT

ELECTRICAL
COMMNECTOR

LEFT WING
ISOLATION

VALVE
FWD 5‘7

Wing Isclation Valve Installation é
Figure 203 - Jan 15/62
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L  Removal, Installation Swing Check Valve

A

B.

Remove Swing Check Valve (See figure 204 )

{1) Remove panels on aft end of forward cargo compartment to gain

access to alr conditioning distribution bay.

(2) Unscrew swing cheek valve from duct boss and remove with O-ring.
1

Install Swing Check Valve (See figure 204 )
(1) Fit O-ring on swing check valve body
{2} Screw check valve intoc duct boss and tighten

(3} Reinstall panels on aft end of forward carge compartment

PREUMATIC
CROSSOVER DUCT

DUCT BOSS

SWING CHECK VALVE - FUSELAGE

Swing Check Valve Installation

Jan 15/62 Figure 204

36-2-12
Page 205



- t ny o i s A R 1 s L S
o s o A - - R - S S L SOt e s LIRS A TLSTEREE T AT
- S N 4 . O = S Ve SR T A el S Qe ) D NI
[t 7 R B Y x - w ¢ o By A i Y 31 =7 Ty
T e 3 ' Lot 3 - AR ! - -
. T v r -
. ;,wvn._ —_ r“ T - 'R -
¥ e 1 i+ w
' 4 Hm.“ ..‘w, 1 . - - - -
iy L m - m....n..q. A 5 - N e o
- e i 7
= - - T e - Pl . [ S XTI R g TeY A er O R L,
e o Tag T _ et L il wl & ot bt (TR A 1
PR 5 fa LR = TotER e Pk B FHRe f - s »ﬂt‘w e PR - v P L R PC) 5 Y | Mn..,m‘ N1 7 = Y wk o 4
. et w4 ‘_w..‘.m_.w.m....«ll.nutl.m” I + CrEMErLe Sy zwq,. N i ) ..u.mw e e . Sk | Mt . Rl T P A Tl
1 TR L ESad HLH wed T L0 N A _ B Mh ' e vl v : )
ar iy 4 1 iy LAV S Hhen ¥ v R T - » t e [T % Fd
L O T Py b Ly 4 «%\5. - ! < i i L ] -~ fa { vy
, . ..)...m..E_._ , Hum\ o ?»ﬂ.\c LV ey ik R . ‘,».t__.@a = e L i ., , . . .t . . Am ﬂ..». '
* T - ' ' v - L
ro, x XL ot L, L ’ N ' ~ o ) \ e ! ! N
= - ! 4. t - » - e
- = 5 -
- PR T B . LI - . R
..lwo.., " ’ ! - /.w -~ wy K &tﬂn
AL . o L - ) mw_mv PN
- . - . N . a.Mv ] .
+ ' ' a s
- 4 N ' - w - g }
~ t ot vors s ~ " - -~ -
& - P ) P - - r » 4 ' L LR
' ‘ i - [
. . , . _
_I 2 - -
LY , m ¢ i ;-
" v
" =7 . u“ P - L N
~ . 13
thm‘e.r ...ﬂ. ? S ’ ! -
' - ? Ce
- A
F _r £ ' o ¢ [
- L] ) A
_ = " - - S
n - = .
1% e L) ..m._ e o
e s > ] ) w X ' 3 ,
A y we o, adEh . S e e o y . LI . N \ T .- rn.r&v_w x . "
- 3 -t wm . _w =Ny . 1 n.r ' . Py 3 PR P P .m.. - { - v =
s - n..._w.‘( r L e wmp' b d g x ﬂ.ﬁ....m»..w ' ! T - LT " L, . bl e
" S e o = ol a1~ - ~la gt - - Amdy - ._aah_?b 2
£ - R TRAY S YT P ~ w3 . i e ! 13 o T
AR - T ey i Mack w o~ - N “ AR Tust N N s .t =7 who e
- £ N X . " a\f..\u-.qr .H_nrm-h.ﬁ F T . =t T L] ﬂ.n!mv.k ’ - - - e ..v\h 3 i g &% Py
X PR g , - N . LR -y . - - e W R 7 Ree W 7
s - R D PURRTO = fe el m&gﬂ_ﬁﬂ/ « - M ) 1 o B -, - - diFrrgr
- I & ' P Th- - ., b, o a2 g . e o oan oY - 2F T TR rt fe= 5 IS -
o - PR P 15 e e -7 s x AL Ly - P it L |
3 T N i > - S - - 1 T SRTEM LI L o wlhd
5 -5 — - e ; e " b J A L -t > - ] ‘x .,
. H % o % PR ey AR . x F) L a ¥ 8 . . .
- Y pla s T sl A YhOOBNET om . i = »J;..—. -t - L. e R M w w
4 e i wH g w - AT AL PRS- B " Fow oy & 4 . L
o i AREETEN SRR v - - LSS A Ny v ok A AN
” W e = s MR - e, L - T
- L. TN T At ~ i T » -
- * - a ~¥ Ay P .\l o
. v . R N, N S LI
R - - TP ¢ ol mut . . . Mw.w . -
e - LY J . -
¢ w1y 1 _,..u - - 1 " i li.m ¢ rry ~ ) ..d.w-n: - ;...,n_. L]
w [N . ; 8 . [ . N Wu, - T AT -
C o C ! ...;_.. E . b ud.»..ﬂrn ' ! s ..*H.w " - ¢ L A » ..M.._A l
I v ‘m..m...-c - sy : 1 w...w%%ﬁf : r -t ,M._mmJ * oE L W oL TR 4 !
- ] I - PR R ., TR S T J o 1 - v v 1. -
= VR - VE ot - s g X - ' 4 5! hd -
4 [ - L - o - o . * 5 il e
- nw M, . Bt vy . . y PR | 5 ,._gd_w...a , T . S '
R TP - - [ =t e Tuhs ' ' g e . R '
3 ! ' - " v R \ | R MEF N Fal
U [ @ - [ et [y bl - A | / Y, 1_(, - - i
ﬁ ! " - wm £ . * ! [ 4 v =N ) e, T
! P < . - . - ¥ -7 R L = i PR
> e ' . T b, [FR - 1 T L..#-A?f By
i ey ! \ Jr.néa,.- ' ..H.“ [ ﬁm.g.. ﬁr >
Uopsa D R ' Ly, WA
. RULIE:
P
e
\ i, W
1 =%
_ s P .
_ - &Y L
- _ g, RV
- < L -
, .= = . Mk, 2%~ - t 7"
ol L s + ~ T [T
g - o N .
, &
B -
N -
!
! - t
Ls - + : 1
o - r - - q.ff Il “
. - - >
[ fa Y AL - S -
& < ~ “
r > ' ., t..“u . 4 R 3 Wit m! . . I \ . 3 -nm. Yo, e m i \ o + O =, , = o
1 PR L Y- Y - w3 . Fo s L PR VA . - L3 * .
s 1 L P 6 R 1y ST T A2 LI S S - it b L o e TR t Ty
‘ P e - "t o ML T T L T s Yotk
- R, ! Sl P T S o e . - ! « DR o
vk L - g » e L - * N . o A
b - o v N e Ll - - Y. 7 - -
“ ey q;@.(. P = ) ' = - el Ax T [ - s P i Y
v e i w s - L. 3 AL T S R O T — - 2 S . A gt g em A ) -~ B
v St e T3 e X 2 FE 0 R Ak AT TP Bty Bt L T R oy .mWWWYJ hy T s A
T T T S Fropiaig oo 1 A.M%.; Iy v&ﬁu%mffﬁw?‘m WF S Ea “wwﬂ.oﬁ R e R e B e o gty T A S L LT oy 0 P S S P
= | i -3 15 H Lw e - VA it + I - PR o
W IRERITE- AR P SR b N RTINS L L (M (Lt ~ E Rk



—
'

EFFECTIVITY

..... . R

TURBOFAN

MAINTENANCE MANUAL

ATR FRESSURE TRANSMITTER - MAINTERANCE PRACTICES

1. Removal/Instellation Air Pressure Transmitter

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

(1)

(2)
(3)

(L)
(3)

Open "CABIN DUCT PRESS AND FUEL TEMP” circuit breaker on 28 volt

AC panel (PT7).

Disconnect electrical conmector.

Disconnect pressure sensing lines. Cap lines to keep out forelgn

material. 1
Remove mounting bolts (L).

Remove pressure transmitter.

E. Instell Air Pressure Transmitter

(1)
(2)
(3)
(

L)

Jan 15/62

FPlace pressure transmitter in poeition on support bracket.

Instell mounting bolts (&),
Connect pressure sensing lines.

Connect electrical connector.

36-2-k1
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CROSS OYER

PHEUMATIC DUCT

AIR PRESSURE

TRAMNSMITTER
SEE DRTAIL A

AMBIENT AIR
SENSIMG FITTING

ELECTRICAL

CONNECTOR
PRESSURE MOUNTING BOLTS

SEMSING LIME

STATIC
SENSING LINE

SUPPORT
BRACKET

DETAIL A

Air Pressure Trensmitter Installation

Figure 201
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