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TRAINER/ CARGO AIRCRAFT 
MAINTENANCE MANUAL 

CHAPTER 21 - AIR CONDITIONING 

If maintenance has to be performed on a system affected by the 
modification listed below, refer to the Temporary Supplemental 
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Document N'o. 
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Secondary Heat Exchanger (Refer to 21-2-31) 
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A:ft Cargo Comi:e,rtment A:f't Wall Blowout Panel (Refer to 21-1-101) 
Removal/Installation 

Forward Cargo Com:i;:artment Pressure Equalization Valve (Refer 
to 21-1-131) 
Removal/Installation 

Water Tank Shroud Pressure Equalization Valve (Refer to 
21-1-151) 
Removal/Installation 
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HEATING SYSTEMS 
Description and Operation ....... . 

Ma.in Cabin Hea.ting System 
Control Cabin Heating System 
Cargo Compa.rtment Heating System 

MAIN CABIN HEATING SYSTEM 
Description and Opera.tien .... 

Escape Ha.tch Heating Blankets 
~in Cargo Door Heating Blankets 
Floor Heating Blankets 

F.scape Hatch Heating Blankets 
Removal/Installation 
Adjustment/Test 

. . . . . . . 

Sidewall Panel Heating Blankets 
Removal/Installation 

. . . . . . . . . . . . . . . 
Ma.in Cargo Door Hea.ting Blankets. 

Removal/Instal.lation 
Adjustment/Test 

. . . . . . . . . . . . . . 
Floor Heating Panels ......••........ , . 

Removal/Installation 
Adjustment/Test 

CONTROL CABill" HEATING SYSTEM 
Description and Opera.tien, 

Control Cabin Electric Heaters 

Sl10ulder Heater ... , 
Removal/Installation 

. . . . . . . . . . . . . . . . . . . 
Foot Warmer ..... . 

Removal/Inetal.lation 

Crew Auxiliary Heat Val.ve 
Removal/Installation 

. . . . . . . . . . . . . . . . . . 
EQUIPMENT C00LING SYSTEM - DESCRIPTI0N AND 0PERATI0N 

Description and 0peration 
Airflow Detector System 
Automatic Air Shutoff Valve 
Automatic Flow Control Valve 
Blower 
Differential Pressure Switches 
Electronic Equipment Shelf 
Manual Air Shutoff Valve 
0verboard Dump Valve 
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Subject 

Trouble Shooting 
Adjustment/Test 

Equipment Cooling Orifice Covers • , , •.• , . , 
Adjustment/Test 

Equipment Cooling Blower .• 
Removal/Installation 

Automatic Flow Control Valve 
Removal/Installation 

. . . . . . . . . . . 

. . . . . . . . . . . 
Overboard Dump Valve . . . . . . . . . . . . . . . 

Removal/Installation 

ZONE TEMPERATURE CONTROL SYSTEM . . . . . . . . . . 

10 

Description and Operation 
Control Valves 
Control System 
Overheat Switches 
System Operation 
System Position Indicating System 

Adjustment/Test 

Zone Temperature Overheat Switches 
Removal/Installation 

Zone Temperature Controle Valve 
Removal/Installation 
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AIB CONDITIONING AND ffiESstJRIZATTON SYSTEM - DESCRIPrION AND OPERATION 

1. General 

A. The air conditioning and pressurization systems provide temperature 
control, air pressure, and ventilation to the comp:i.rtments for the crew, 
the p,.ssengers, the lower nose section and cargo areas. (See figure 1.) 
The air source for pressurization and ventilation is the pneuma.tic 
system. See Chapter 36, Pneumatic System. 

B. This chapter considers the air conditioning and pressurization system 
under five subsystems. The subsystems are: 

( 1) Pressurization Control and Indicating System 

( 2) Air Conditioning System 

( 3) Air Conditioning Control and Indicating System 

( 4) Air Distribution System 

\" (5) Heating Systems 

2 . Pressuriza.tion Control and Indicating Syste~ 

A. The pressurization control and indicating system provides both automatic 
and manual control of cabin pressure. The components are n:ounted in 
pressurized areas of the cabin and are interconnected by pneuma.tic 
tubing or electrical wiring. (See figure 1.) The. pressurization control 
system consists of automatic and manual controls, outflow valves, jet or 
vacuum pumps and related wiring or tubing. The indicating system includes 
a rate-of-climb indicator, an altitud.e warning horn, and a dual altimeter 
and differential pressure indicator. Controlled exhaust through outflow 
valves provid.es pressurization of the pressurized compartment. 

3. Air Conditioning System 

10 

A. The air conditioning system includes air cycle cooling packs and 
temperature control valve assemblies. (See figure 1,) 

Oct 15/69 
+ 

21-0 
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B. The air cycle cooling packs are located below the wing center section. 
Each p:i.ck consists of a prima.ry heat exchanger, a sefa!'~nda.ry heat 
exchanger, an air cycle machine, a water sep:i.rator~él an anti-ice 
control. 

C. The temperature control valve assemblies are located in the air 
conditioning distribution bay. The temperature control valves are 
mixing valves through which hot air, directly from the pneturatic system, 
and cold air, from the air conditioning p:i.cks, are mixed to obtain the 
desired cabin temperature. The valves may be manually or automa.tically 
controlled. 

4. Air Conditioning Control and Indicating System 

A. The air conditioning control and indicating system consist of temperature 
regulators, temperature selecter, sensing elements for cabin, duet and 
ambient air temperature sensors, overheat controls and warning lights. 
These components provide automatic or ma.nual control of cabin temperature. 

5. Air Distribution System 

A. The air distribution system consists of the duet systems for directing 
conditioned air to the main and control cabine. The distribution system 
also includes the ducting to form the individual :rassenger air 
distribution system. 

6. Heating System 

A. 

21-0 
Page 2 

Heating of the ma.in cabin, control cabin, and cargo com:rartments is 
accomplished by controlled air distribution, electric heaters, and 
electric heating blankets. 

9 
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SECTION 

CREW CABIN 

DISTRIBUTION DUCTS 
TO PRESSURIZED CABIN 

TURBOCOMPRESSOR 

PNEUMATIC DUCT 
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PACK 
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PASSENGER CABIN 

FORWARD CARGO AFT CARGO 

PRESSURIZED AREA 

OUTFLOW VALVES 
FWD CARGO HEATER(L> 

TEMPERATURE CONTROL 
VALVE ASSEMBLV 

TURBOCOMPRESSOR 

PNEUMATIC DUCT 

R.H. COOLING 
PACK 

[I:> Not insta/led on all airplanes. Refer 
to cargo compartment heating system, 
21-42-0 for effectivity. 

Oct 15/68 
Air Conditioning System Schematic 

Figure 1 21-0 
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MrSCELIANEOUS PRESSURIZATION SYSTEM COMPONENTS - MAINTENANCE PRACTICES 

1 1. Removal/Installation of Rotary Test Valves (TURBOJETS) 

A. Remove Statie or Isobaric Rotary Test Val.ve (See figure 201.) 

(1) Open flight engineer's upper instrument panel, and locate vaJ.ve on 
shelf behind automatic pressure controller. 

(2) Unscrew valve stem. 

(3) Detach two sensing line connections, cap and tag tube ends. 

(4) Remove valve by removing mounting screws. 

B. Install Statie or Isobaric Rotary Test Val.ve (See figure 201.) 

(1) Place valve body without stem in position on shelf behind automatic 
pressure controller and install val.ve mounting screws. 

(2) Remove caps from tube ends and attach sensing line connections. 

(3) Inoert val.ve stem through hole in bracket and screw stem into val.ve. 

(4) Close flight engineer's upper instrument panel. 

VALVE STEM 
HAMDLES-------' 

MOUHTIHG 
SCREW 

9 
Oct 15/62 

Rotary Test Valve Installation 
Figure 201 21-1-1 
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2, Removal/Installation Filters 

A, Remove Filters 

NOTE: One filter is located on the manual control and one on each of 
the three outflow valves. (See figure 2og.) 

(1) Lift the cartridge out of the cup without tools, 

NOTE: On airplanes PAA N76oPA and on, AF F-BBSV and on, SABENA 
00-SJF and on, BOAC. G-ARRA and on, and DLH D-ABOS and on, 
a protective cover installed over the filter 1nlet must be 
removed along with the cartridge, 

B, Install Filters (See figure 202,) 

21-1-1 
Page 202 

(1) Prees new filter cartridge into cup without tools, 

On airplanes PAA N76oPA and on, AF F-BEBV and on, SABENA 
00-SJF and on, BOAC G-ARRA and on, and DLH D-ABOS and on, 
a protective cover is installed over the filter 1nlet. The 
legs of the cover should be slipped inside the rubber cup 
and the cup repositioned as necessary to insure a tight seal. 

CABIH PRESSURE 
MAHUAL COHTROL 

OUTl'LOW VALVE 
(3 ~LACES) 

l'ILTElt METAL LID 
WITH CARTRIDGE 

J 

~ ___,,-J 
1~ -- - --- _/11 

11--1 
û:> PAA 

AF 
SABENA 
SOAC 
DLH 

H760PA AND OH 
F-BHSV AND OH 
00-SJ F AND OH 
G-ARRA AND OH 
D-ASOS AND OH 

Filter· Installation 
Figure 202 

6 
Jul 15/62 
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3. Removal/Installation Cabin Altitude Warning Switch 

A. Remove Cabin Altitude Warning Switch (See :f'igure 203.) 

(1) Unscrew two quick-release fasteners and lower flight engineer's 
upper panel. 

(2) Disconnect switch electrical plug. 

(3) Remove four screws attaching switch to hatrack. 

(4) Remove switch. 

B. Install Cabin Altitude Warning Switch (See figure 203.) 

(1) Locate warning switch to underside of hatrack with terminal wires 
inboard. 

(2) Secure switch to hatrack with four mounting screws. 

(3) Connect switch electrical plug. 

(4) Close flight engineer's upper panel and secure with two quick 
release fasteners. 

4. Removal/Installa.tion Cabin Altitude Warning Horn 

A. Remove Cabin Altitude Wa.rning Horn (See figure 203.) .._ 

(1) 

( 2) 

Remove mounting screws attaching horn assembly to mounting pla.te 
under the flight engineer's table . 

Remove nuts from two terminal studs at base of hom, remove wires 
frcm studs, and remove wires fram horn through hole in case, 

NOl'E: Grommet in wire hole protects wires fran being cut by edge 
of case and should be left in the case. 

( 3) Remove waming horn. 

B. Install Cabin Altitude Warning Horn (See figure 203.) 

(1) Thread waming hom wires ·through hole inside of the case being 
ca.reful not to dislodge the grommet from the hole. 

(2) Secure wires to the two terminals at the base of the horn. 

(3) Secure horn assembly to mounting pla.te on underside of flight 
engineers table with three mounting screws . 

3 
( ~et 15/68 21-1-1 
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HATRACK 

v 
MOUNTING SCREW 

1
21-1-1 
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ELECTRICAL 
CABIN AL TITUDE CONNECTOR 
WARNING SWITCH 

----"- ~ -------...:.!.-..::::e§=_~§::k~----

FLIGHT 
ENGINEER'S 
HATRACK 

FLIGHT 
UPPER PANEL 

FLIGHT 
ENGINEER'S 
TABLE 

MOUNTING PLATE 

MOUNTING 
SCREWS 

---CABIN AL TITUDE 

Cabin Altitude Warning System Installation 
Figure 203 

WA"NING HORN 

3 
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5. Test Cabin Altitude Warning System 

3 

A. General 

(1) Testing the cabin altitude warning system is accornplished during 
flight. 

(2) Testing the altitude warning system requires decreasing cabin 
pressure below a comfortable level and should not be attempted 
with passengers aboard. 

B. Flight Test Cabin Altitude Warning System 

(1) At an airplane altitude above 11,250 feet move the manual 
controller to full decrease while watching the cabin altitude on 
the altimeter and differential pressure indicator. 

(2) Horn should blow at 10,000 (± 1250) feet. 

(3) Press cabin altitude warning horn cutout switch. 

( 4) Warning horn should become silent. 

NOIE: Do not raise cabin altitude higher than required to perform 
test. Passenger service unit oxygen masks drop at 
approximately 14,000 feet cabin altitude. 

C. Ground Test of Cabin Altitude Warning Syetem 

(1) Disconnect electrical plug of altitude warning switch. 

(2) Install a jumper between pins A and Bof airplane plug. Horn 
should blow. 

(3) Prees cabin altitude warning hom cutout switch. Horn should 
become silent. 

(4) Remove jumper and reinstall electrical plug on altitude warning 
switch. 

Oct 15/68 21-1-1 
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THRUST RECOVERY VJJJ.,VES - MAINTENANCE PRACTICES 

l. Removal/Installation Thrust Recovery Valves (See figure 20l.) 

© 

A. General 

(l) The three valves are located as follows: in the air conditioning· 
distribution bay (access by removing aft bulkhead forward cargo 
compartment); in forward section of aft cargo compartment (access 
by removing shrouding installation) and aft of aft cargo compartment 
(access by removing aft cargo compartment aft bulkhead). 

B. Remove Thrust Recovery Valve (Typical) 

(l) Remove electrical connections to the thrust recovery valve. 

(2) Remove bonding jumper. 

(3) Detach ambient sensing line. 

(4) Remove Ma.rman clamp around lower part of valve body. 

(5) Remove valve and gasket. 

C. Install Thrust Recovery Valve (Typical) 

(l) Set new gasket in place on valve body seat. 

(2) Move valve into place and attach to seat by fastening Ma.rman clamp. 

(3) Attach electrical connections. 

(4) Attach ambient sensing line. 

(5) Attach bonding jumper. 

Ma.rch l5/59 2l-l-8l 
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FORWARD CARGO 
COMPARTMEMT 
AFT BULKHEAD 

CARGO 
RTMEMT 

AIR CONDITIONING 
Thrust Recovery Valves 

Maintenance Practices 

KHEAD 

,_, __ AFT CARGO 

MBIENT SENSING 
LINE 

COMPARTME MT 
, AFT BULKHEJ.D 

\ 
1 

VAL VE ACTUATOR---i',r-i,,,-i~.,....--; 
CABIN AIR IHLET 

SOLEHOID VALVE 

--=== ,, 
GASKE .,--
CLAMP--....... ----,--,, 

::« 

Thrust Recovery Valve - Typical Installation 
Figure 201 

© 
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FORWARD CARGO CCMPAR'IMENT 
AFI' WALL BlDWOUT PANEL - REMOVAL/INSTALIATION 

1. Remove Forward Cargo Compa.rtment Aft Wall Blowout Panel 

A. Remove screws around outside of frame and remove frame. (See figure 
4ol.) 

B. Remove grille. 

C. Remove aft wall center pa.nel. 

D. Remove blowout pa.nel. 

2. Insta.11 Forward Cargo Campa.rtment Aft Wall Blowout Panel 

2 

A. Check that blowout pa.nel reta.iner is bonded to blowout pa.nel reta.iner 
frame. (See figure 4o1.) 

B. Insta.il blowout pa.nel in blowout pa.nel reta.iner. 

C. Check that grille seal is bonded to grille and frame seal is bonded to 
frame. 

D. Place grille and frame in posi tion and secure w1 th screws. 

E. Insta.11 aft wall center pa.nel. 

Oct 15/68 
+ 
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DETAIL A 

AFT WALL 
CENTER PANEL-----4 

BLOWOUT PANEL 
RETAINER 

REAR WALL PANEL 

SCREW 

1 

' 

t--FRAME SEAL 

Forward Cargo Compartment A:ft Wall Blovout Panel 
Figure 401 

SEE DETAIL A 

2 
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AFI' CARGO CCMPAR'IMENT AFI' WAll BIDWOUT PANEL - REMOVAL/INSTAL!ATION 

1. Remove Aft Cargo Caml!::rtment Aft Wall Blowout Panel 

A. Remove screws around outside of blowout pa.nel assembly. (See figure 
4o1.) 

B. Remove nuts, washers, and ecrews securing :f'a.ceplate. 

C. Remove faceplate, filler and grille. 

D. Remove blowout pa.nel from blowout panel retainer. 

2. Install Aft Cargo Ccm:e:rtment Aft Wall Blowout Panel 

2 

A. Check that blowout pa.nel retainer is bonded to blowout p:i.nel reta.iner 
frame. (See figure 4o1.) 

B. Install blowout panel in blowout panel retainer. 

C. Check that grille seal and faceplate seal are bonded to :f'a.ceplate. 

D. Place grille, filler and :f'a.ceplate in posi tion and secure w1 th screws, 
washers, and nuts. 

E. Install blowout panel assembly and secure with screws. 

Oct 15/68 
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SCAEW 

' , . 

DETAIL A 

BLOWOUT PANEL 
RETAINER FRAME 

WASHER 

SEE DETAIL A 

21-1-101 
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Aft Cargo Compartment Aft Wall Blowout Panel 
Figure 401 

2 
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FORWARD CARGO COMPAR'IMENT 
PRESSURE EQUAUZATION VALVE - REMOVAL/INSTALIATION 

EFFECTIVITY 

Passenger/Cargo Convertible Airplanes 

1. Remove Forward Cargo Canpartment Pressu.rr Equalization Valve 

A. Remove aft wall center panel to gain access to pressu.re equalization 
valve. (See figu.re 401.) 

B. Remove nuts and screws securing grille to aft bulkhead. 

C. Remove nuts and screws securing valve and ga.sket to aft bulkhead. 

D. Remove gasket and valve. 

2. Insta.11 Forward Cargo Ccmpa.rtment Pressu.re Equalization Valve 

A. Place gasket and pressu.re equalization valve in place. Insta.11 screws 
and nuts secu.ring gasket and valve to aft bulkhead. (See figu.re 401.) 

B. Check that grille ga.sket is bonded to grille. 

C. Place grille in position and secure with screws and nuts. 

D. Insta.il aft wall center panel. ..... 

9 
Oct 15/68 21-1-131 
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~~------AFT WALL CENTER PANEL 

PRESSURE 
EQUALIZATION 
VALVE 
SEE DETAIL A 

FORWARD CARGO 
COMP'ARTMENT 

DETAIL A 

GASKET 

9CAEW 

PAESSURE 
EQIJALIZATION 
VALVE 

Forward Cargo Compartment Pressure Equal.ization Valve 
Figure 401 

2 
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WA'IER TANK SHROUD PRESSURE EQUALIZA.TION VALVF, - REMOVAL/INSTA.LIATION 

EFFECTIVITY 

Passenger/Cargo Convertible Airplanes 

1. Remove Water Tank Shroud Pressure Equalization Valve 

A. Remove screws securing water tank shroud :panel and remove panel with 
:pressure equalization valve attached. (See figure 4ol.) 

B. Remove :pressure equalization valve from water tank shroud :panel by 
removing nuts, screws, grille, gasket, and va.lve . 

2. Insta.11 Water Tank Shroud Pressure Equalization Valve 

A. Check that grille gasket is bond.ed to grille. (See figure 401.) 

B. Place gasket, grille, and :pressure equalization va.lve in :position. 
Install screws and secure wi th nuts. 

C. Install water tank shroud :pa.nel and secure wi th screws. 

6 
Oct 15/68 
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DETAIL A 

WATER 
TANK 
SHROUO 
PANEL 

NUT 

PRESSURE EQUALIZATION 
VALVE 

Water Tank Shroud Pressure Eq_ualization Valve 
Figure 401 

11 
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MISCELLANE0US COMP0NENTS - MA.INTENANCE PRA.CTICES 

1. Removal/Installation Air Conditioning System Check Va.l.ves 

© 

A. General 

(1) Check vaJ.yes are instal.led in lef't and right semi-conditioned and 
cold air ducts (figure 201) and in cold air duet leading to control 
cabin temperature control valve. (See figure 202.) 

(2) Check vaJ.ves must be instal.led with arrows :pointing in the 
direction of airflow as indicated in figures 201 and 202 and wi th 
"TOP" side up. 

FWD~ 

CHECK VALVE 

• 

March 15/59 
Tyl)ical Check Valve Installation (Four Places) 

Figure 201 21-2-1 
Page 201 



21-2-1 
Page 202 

•OEINDJ~+ 

D7..:::2D 
MAINTENANCE MANUAL 

FWO~ 

MARMAN CLAMP 

AIR CONDITIONING 

Mistel laneous Components 

Maintenance Practices 

JANITROL CLAMP 

COLD AIR DUCT 

Control Cabin Cold Air Check Valve Installation 
Figure 202 

© 
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2. Removal/Insta.l.lation Air Conditioning Duet Adapter Section 

A. Remove Air Conditioning ·Duet Adapter Sectian 

(1) Open a.ir conditioning equipnent bay door. 

(2) Remove V-band clamps connecting adapter to ducting and remove 
adapter section. ( See figure 20L ) 

© 

B. Insta.11 Air Conditioning Duet Adapter Section 

(1) Position adapter section ~d install w:lth V-band clamps and 
lockwire as necessary. 

( 2) Close air conditioning equipnent bay door. 

!\ J 
/ ' 

' . -
- "11""'<~ I • 

; ~, 

------ ------

FORWARD 
CLAMP 

FORWARD 
ADAPTER 
SECTION 

O-RING JAM NUT 

PRIMARY 
HEAT EXCHANGER 
INLET DUCT 

AFT 
ADAPTER 
SECTION 

A T 
CLAMP 

March 15/59 
Air Conditioning Duet Adapter Section Installation 

Figure 203 21-2-l 
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3. Adjustment/Test Air Conditioning Duet Adapter Section 

A. Equi'pment 

(1) Wrench Assembly - F71268 or equivalent 

B. Adjust Air Conditioning Duet Adapter Section 

( 1) Remove lockwire and back off <jam nut. 

AIR CONDITIONING 
Miscellaneous Components 

Maintenance Practices 

( 2) Adjust threaded sections as required to fit space between ducts. 

21-2-1 
Page 204 

(3) Position 0-ring and loek adapter sections in position with jam nut. 
Torque to 100 (± 10) pound-inches with F71268 wrench or equivalent. 

(4) Lockwire Jam nut to threaded section. 

END 

© 
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AIR CYCLE MACHINE - MA.INTENANCE PRACTICES 

1. Unit Servic ing Air Cycle Machine 

A. Service Air Cycle Machine (See figure 204.) 

(1) Check oil level. (See instruction plate.) 

(2) Refill with oil, MIL-L-6085. 

2. Removal/Installation Air Cycle Machine 

© 

A. Remove Air Cycle Machine 

(1) Open the air conditioning equipment bay door. 

(2) Remove four Ma.rman clamps, the first on the turbine inlet duet, the 
second on the compressor outlet duet, the third on the duet to 
water separator, the fourth on the flexible duet from the primary 
heat exchanger. Remove 0-rings. (See figures 203 and 204.) 

(3) Disconnect oil vent line by removing two clamps and disconnecting 
the vent line at the first joint forward of the machine. (See 
figure 204. ) 

(4) Support air cycle machine. 

(5) Remove one pin from outboard and one pin from inboard sway brace, 
supporting machine. (See figures 202, 203, and 204.) 

(6) Remove four attaching bolts, one in each upper corner of the 
machine. (See figures 201 and 202.) 

(7) Lower and remove air cycle machine. 

B. Install Air Cycle Machine 

(1) Remove all temporary covers and caps from the air cycle machine. 

(2) Remove from replacement air cycle machine any bracket sections 
equivalent to any left in the airplane. Install the removed 
sections on the replaced machine. 

(3) Connect oil vent line section to machine vent fitting, (See figure 
204.) 

March 15/59 
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AIR CYCLE 
MACHINE BRACKET 

\-,,li;::::::,..-- ~-STRUCTURE 
BRACKET 

AIR CONDITIONING 

Air Cycle Machine 
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(4) Lift air cycle machine into place and attach sway braces and 
brackets without tightening bolts. (See figures 201, 202 and 203.) 

(5) Connect forward end of oil vent line to section forward of machine, 
fasten one clamp to aft section of line. 

(6) Align and cla.mp air cycle machine to turbine inlet and 
compressor outlet ducts, using new 0-rings in Ma.rma.n clamps. 
Tighten clamp nuts to 80-90 pound-inches torque. 

(7) Tighten bracket bolts. (See figures 203 and 204.) 

(8) Clamp flexible duet to aft end of air cycle machine using new 
0-rings in Marman clamps. Tighten clamp nut to ~5-30 pound-inches 
torque. (See figure 204.) 

(9) Install clamp between duet to water separator and air cycle machine, 
using new 0-rings. Tighten the cla.mp nut to 25-30 pound-incnes 
tor que . ( See figure 204. ) 

(10) Close the air conditioning equipment bay door. 

21-2-21 
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SECONDARY HEAT EXCHANGER - MAINTENANCE PRACTICES 

1, Removal/Installation Secondary Heat Exchanger 

6 

A, Remove Secondary Heat Exchanger 

(1) Open the air conditioning equipment bay door, 

(2) Remove primary heat exchanger inlet duet by removing Janitrol clamp 
at aft end near primary heat exchanger, clamp between turbofan 
shutoff valve and branch duet, Janitrol clamp on forward end of 
primary heat exchanger inlet duet, and six balts on support clip, 

(3) Remove primary heat exchanger outlet duet by removing Janitrol clamp 
on aft end near primary heat exchanger and clamp connecting forward 
part of duet to adapter section, 

(4) Remove Y-duct forward of primary heat exchanger exhaust duet by 
removing Marman clamp connecting air cycle machine to one branch of 
the Y-duct, removing clamp connecting anti-icing control valve to 
control valve duet and removing clamp connecting other Y-duct branch 
to forward air conditioning duet, (See 21-2-21) 

(5) Remove secondary heat exchanger inlet and outlet ducts by 
disconnecting two Janitrol clamps at forward end of exchanger and two 
Marman clamps at air cycle machine compressor outlet and turbine 
inlet, Remove 0-rings on Marman clamps, (See figure 203.) 

(6) On turbojet airplanes, disconnect three thermal switch electrical 
connections, On turbofan airplanes, disconnect two thermal switch 
electrical connections, 

(7) Support secondary heat exchanger, 

(8) Remove two balts, one from each of two support brackets, on top 
inboard side of exchanger, (See figure 201,) 

(9) Remove V-band clamps connecting heat exchanger outboard aide to 
structure, ( See figure 202, ) 

(10) Slide exchanger with cooling air exhaust duet about one inch forward, 
then lower and remove, 

(11) Remove cooling air duet from exchanger (if necessary), by removing 
38 flange balts, Remove gasket, (See figure 201,) 

B, Install Secondary Heat Exchanger 

(1) If heat exchanger has been detached from cooling air duet, cement new 
gasket in place with synthetic rubber cement MIL-L-4003 Grade I or 
equal quality, and attach duet to exchanger by fastening 38 flange 
balts, (See figure 201,) 

Apr 15/63 ·21-2-31 
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(2) Install two support clips on top inboard side of exchanger. Cement 
new gasket on exchanger outboard side with MIL-c-4oo3 or equal. 
(See figure 201.) 

(3) Lift exchanger up to about one inch forward of installed position, 
slide back into p•Jsi tion, fasten V-band clamp on out board side and 
attach exchanger to two brackets on top inboard side by fastening 
one bolt in each bracket. (See figure 201, 202.) 

( 4) Install secondary heat exchanger inlet and out let ducts by fastening 
two Janitrol clamps attaching ducts to exchanger, fastening two 
Mannan clamps attaching ducts to air cycle machine compressor outlet 
and turbine inlet, using new 0-rings. On turbojet airplanes, connect 
three the:rmal switch electrical connections. On turbofan airplanes, 
connect two thennal switch electrical connections. (See figure 203.) 

BRACKET 

GASKET 

OUTLET DUCT 

INLET DUCT 

~ SECONDARY HE.A.T EXCHANGER 
fWD 

Installation of Gasket and Cooling Air Duet 
Figure 201 
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AIR CONDITIONING 

Secondlly Heat Exchanger 

. Maintenance Practices 

(5) Install Y-duct forvard of primary heat excha.nger exhaust duet by 
fastening Ma.rman clamp attaching one Y-branch to air cycle machine, 
using new 0-ring and fastening clamp attaching ether Y-branch to 
forward air conditioning duet, fastening Marman clamp attaching 
anti-icing control valve to control valve duet, using new 0-ring. 
(See 21-2-21, figure 203.) 

(6) Install primary heat exchanger inlet and outlet ducts by fastening 
two Janitrol clamps attaching ducts to primary heat exchanger, 
fastening two Janitrol clamps fastening adapter section to primary 
heat exchanger exhaust duet and to Y-duct, fastening Janitrol clamp 
att~ching inlet duet to the duet forvard of it, fastening clamp 
attaching turbofan shutoff valve to its branch duet and attaching 
duet support clip by fastening six bolts. 

(7) Close air conditioning equipment bay door. 

END 

© 
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WATER SEPARATOR - MAINTENANCE PRACTICES 

1. Removal/Installation Water Separator 

© 

A. Remove Water Separator 

(l) Open the air conditioning equi::i;ment bay door. 

(2) Disconnect two control lines from anti-icing thermostat on forward 
end of separator. Disconnect other end of one of these control 
lines at the anti-icing valve. (See figures 202 and 203.) 

( 3) Remove Ma.rma.n clamp attaching anti-icing valve to separator. 

(4) Remove Mannan clamp attaching separator to duet to air cycle 
machine. (See figure 202.) 

( 5) Remove Marman clam.p attaching separator to forward duet. ( See 
figure 202.) 

( 6) Support separator. Remove strap hanger on forward end. 

(7) Remove separator. 

(8) Remove thennostat for use on new separator. 

B. Install Water Separator 

(1) 

( 2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Clamp anti-icing valve control line to separator and attacb 
thermostat. (See figure 201 and 202.) 

Lift separator into place. Attach strap hanger on forward end. 
Separator may have to be rotated to fit anti-icing valve mounting. 
In that case, rem.ave Ma:nna.n clamp on water separator, twist 
separator halves to proper position, install Marman clamp and run 
leakage test. 

Insert new 0-ring and fasten Ma.no.an clamp attaching separator to 
duet to air cy-cle machine. 

Insert new 0-ring and fasten Marman clamp attaching separator to 
forward duet. (See figure 202 and 203,) 

Insert new 0-ring and fasten Marman clamp attaching anti-icing 
va.lve to separator. 

Connect one control line to anti-icing va.lve and two control lines 
to anti-icing thermostat. 

Close the air conditioning equi:prnent door. 

Ma.rch 15/59 21-2-51 
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AIR CONDITIONING 

Water Separator 

Mai ntenance Practices 

2 . Adjus tment/Test Water Separator 

A. Leakage Test Water Separator 

(1) Cap all ports, including water drain and thermostat port. 

(2) Subject water separator to an internal air pressure of 16 ± 2 psig. 
The external leakage shall not exceed .3 pounds air per minute. 

N0TE: Leakage test is performed when water separator screen has 
been replaced. (See following point 3. A. (5) 

3 . Approved Repair Water Separator 

A. Replace Water Separator Screen 

(1) Remove Marman clSJnp (with 0-ring) holding together the two parts 
of the water separator. Separate the sections to expose the screen 
and bag. (See figures 203 and 204.) 

(2) Unfasten the spring loaded chain which ties bath ends of the screen 
in place and slide the screen and bag off its frame. (See figure 
204.) 

(3) Slide the new screen and bag in place over the frame and fasten the 
spring loaded chain over the screen ends. 

(4) Rejoin the two separator parts, inserting 0-ring, fasten Marman 
clamp. 

(5) Perform leakage test of water separator. (See preceeding point 2. ) 

21-2- 51 
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ANTI-ICING C0NTR0L VALVE - MAINTENANCE PRACTICES 

1. Removal/Insta1.lation Anti-Icing Control Va1.ve 

A, Remove Anti-Icing Control Valve 

(1) Open the air conditioning equi:pment bay access door. 

(2) Disconnect control line. (See figure 201.) 

(3) Remove Marman clamp attaching control valve to water separator. 
Remove gasket. 

(4) Remove water separator. (See 21-2-51) 

(5) Remove Janitrol clamp attaching control valve to duet . 

(6) Remove control valve. 

B, Insta1.l Anti-Icing Control Valve 

(1) Set valve in place against duet end, using a new gasket. The 
airflow direction arrow should point away from the duet. The valve 
control head should be on forward side of the duet. Connect 
Mam.on clamp but do not tighten, (See figure 201.) 

DUCT FROM PRIMARY 
HEAT EXCHANGER 

CONTROL LINE 
TO ANTI-ICING 
THERMOSTAT 

JANITROL CLAMP 

© 
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AIR CONDITIGNING 

Anti-icing Control Valve 

Maintenance Practices 

(2) Install water separator without tightening clamp attaching valve to 
separator. (See 21-2-51) 

(3) Connect one control line to control valve, two to anti-icing 
therm.ostat. Make certain tube ends seat properly before tightening. 

(4) Tighten clamps on bath sides of valve. 

(5) Close the air conditioning e~uipment bay access door. 

END 
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ANTI-ICING THERMOSTAT - MAINTENANCE PRACTICES 

1. Rem.oval/Installation Anti-Icing Thermostat 

A. Rem.ave Anti-Icing Thermostat 

(1) Open the air conditioning e~uipment bay access door. 

(2) Disconnect two control lines. (See figure 201.) 

(3) Unfasten forward control valve tube support clamp. 

(4) Rem.ave anti-icing thermostat by removing three bolts. Remove gasket. 

© 

B. Install Anti-Icing Thermostat 

(1) Place new gasket on thermostat base. (See figure 201.) 

(2) Attach thermostat by fastening three balts. 

(3) Connect two control lines. Connect tube support clamp. 

(4) Close the air conditioning e~uipment bay access door. 
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Anti-Icing Thermostat Installation 

Figure 2)1 
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AIR CONDITIONING PACK SHUTOFF VALVF, - MAINrENANCE PRACTICES 

1. Removal/Installation Air Conditioning Pack Shutoff Valve 

© 

A. General 

(1) Check valve position indicator. 

( 2) If valve is closed, remove as under B 1-5, 

(3) If valve is not closed, connect electrical power, 
switches "OFF". 

(4) If valve closes, proceed as under ( 2). 

(5) If valve remains open, remove as under C, l-6. 

B. Remove Air Conditioning Pack Shutoff Valve When Closed 

(1) Open air conditioning equipnent bay door. 

operate valve 

(2) Remove electrical connector at valve motor. {See figure 201.) 

( 3) Disconnect bonding jumper. 

(4) Remove two Janitrol clsmps, one upstream and one downstream of 
valve. 

(5) Remove valve. 

DUCT FROM 
PMEUMATIC SYSTEM 

JAM ITROL CLAMP----t 

AIR CONDITIONING PACK 
SHUTOFF VALVE 

March 15/59 
Air Conditioning Pack Sbutoff Valve Installation 

Figure 201 21-2-161 
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AIR CONDITIONING 

Air Conditioning Pack Shutoff Valve 

Maintenance Practices 

C. Remove Air Conditioning Pack Shutoff Valve When Open • 
(1) Open air conditioning equipment bay door. 

(2) Remove electrical connector at valve motor. (See figure 201.) 

(3) Disconnect bondiog jumper. 

(4) Remove Janitrol cla.m.p downstrea.m. of valve. 

(5) Remove second Janitrol clamp upstream of valve. 

(6) Remove duet section. 

(7) Remove Janitrol clamp upstreem of valve. 

(8) Remove valve. 

D. Install Air Conditioning Pack Shutoff Valve 

21-2-161 
Page 202 

(1) Lift valve into place and fa.sten two janitrol cla.m.ps, one upstream, 
the other do'W!lstrea.m.. (See figure 201.) 

(2) Install electrical connector. 

(3) Attach bonding jumper, 

(4) Check that va.lve position indicator shows "OPEN" or "CLOSED" when 
switch is "ON" or "OFF" respectively. 

(5) Close air conditioning equipnent bay door. 

END 

© 
March 15/ 59 
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RAM AIR SHUTOFF VALVE - MAINTENANCE PRACTICES 

1. Removal/Installation Ram Air Shutoff Valve 

A. Remove Ram Air Shutoff Valve 

(1) Open air conditioning equipment bay door. 
- ~ - -

(2) Remove electrical connector. Disconnect bonding jumper. (See 

© 

figure 201. ) 

(3) Remove valve by removing two Janitrol clamps attaching valve 
upstream and downstream. 

B. ,Install Ram Air Shutoff Valve 

(1) Install valve by fastening two clam.ps attaching valve to duet 
upstream and downstream. (See figure 201.) 

(2) Install electrical connector. Install bonding jumper. 

(3) Close air condïtioning equipment bay door. 

RAM AIR 
SHUTOFF VALVE 
ACTUATOR 

BONOING 
JUMPER---\! 

~AFT 

Mar 15/59 
Ram Air Shutoff Valve Installation 

Figure 201. 21-2-171 
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AIR CONDITIONING 

Ram Air Shutoff V~lve 

Maintencrice Practices 

'\ 
2· . Ad.jus tment/Test Ram Air Shutoff Valve 

(1) Close cabin ram ·.air and wing valves circuit breakers on ac bus 
No.4 panel (P4). 

(2) Put on F/E panel ram air valve switch in OPEN position. Check 
that position indicators on ram air valves ·are in OPEN position. 

(3) Put ram air valve switch in CLOSED position. Check that position 
indicators on ram air valves are in CLOSED position. 

T.EG.CA. SN REV. October 27, 1979 
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TURBOFAN - MAINTENANCE PRACTICES 

1, Removal/Installatio" Turbofan 

9 

A. Remove Turbofan 

'. l) Open the air conditioning equipment bay access door. 

'. 2) Remove two strap elamps flanking flex::.ble eoupling betweeL turbofan 
and eooling air exhaust duet. ( See figure 201. ) 

(3) Remove Marman elamp with gasket downstream of turbofan. 

( 4) Remove elamp that joins pneumat~e duet to turbofan. 

COOLING AIR DUCT STRAP 
CLAMPS 

COOLING AIR 
EXIT DAMPER 

BRACKET 

TURBOFAN JANITROL 
CLAMP 

PNEUMATIC DUCT 

EFFECTIVITY 

TURBOJET 

Dec 15/62 
Turbofan Installation 

Figure 201 (Sheet 1 of 2) 21-2-191 
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(5) Support turbofan, 

(6) Unfasten bracket on top of turbofan by remov~ng one bolt. 

(7) Lower and remove turbofan. 

B. Install Turbofan 

RAM 

(1) Set new gasket on turbofan downstream flange, (See figure 201,) 

(2) Lift turbofan into position and attach bracket on top to structure 
by fastening one bolt, 

(3) Attach to downstream flange by fastening clamp, 

(4) Attach to cooling air exhaust duet by connecting two strap clamps 
flanking flexible coupling, 

(5) Attach turbofan pneumatic duet by fastening one clamp. 

(6) Close the air conditioning equipment bay access door, 

AIR DUCT--.----. 

21-2-191 
page 202 

. EFFECTIVITY . ............................. 
TURBOFAN 

Turbofan Installation 
Figure 201 (Sheet 2 of 2) 
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TURBOFAN SHUTOFF VALVE - MAINTENANCE PRACTICES 

1. Removal/Installation Turbofan Shutoff Valve 

A. Remove Turbofan Shutoff Valve 

(1) Open air conditioning equipment bay door. 

(2) Remove electrical connector. (See figure 201.) 

(3) Remove bonding jumper. 

(4) Remove valve by removing two Janitrol clamps. 

B. Install Turbofan Shutoff Valve 

(1) Lift valve into place and attach upstrea.m and downstream by 

© 

fastening Jánitrol clamps. (See figure 201.) 

(2) Install bonding jumper. 

(3) Install electrical connector. 

(4) Close air conditioning equipment bay door. 

·---. _ - -

' 
- -- -- -- - ·- - - . ~ 

-- . - ~-

JAHITROL CLAMPS ELECTRICAL 
CONNECTOR 

1~~ 
PRIMARY HEAT '-
EXCHAMGER---->--.., 

March 15/59 
Turbofan Shutoff Valve Installation 

Figure 201 
END 
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AIR CONDITIONI NG AIR CYCLE OVERHEAT PROTECTION CIRCUITS - ADJUSTMENT/TEST 

1. Adjustment/Test of Th~ rmal Switches Circuits 

A. Turbine inlet overheat protection circuit . 

(1) Place air conditioning unit switch on the F/E panel in the ON 
position. 

(2) Check that pack shutoff valve position indicator is in the OPEN 
position. 

(3) Install jumper between terminals 1 and 2 of terminal strip T216 
(for all passenger airplanes) or T217 (for all cargo airplanes). 

(4) Check that pack shutoff valve· position indicator has moved to 
the closed position. 

(5) Remove jumper installed in step (3). 

(6) Check that the pack shutoff valve position indicator remains in 
the closed position. 

(7) ~ush RESET button on the F/E panel and check that the pack shutoff 
valve position indicator returns te the open position. 

B. Compressor discharge overheat protection circuit. (All passenger 
airplanes). 

(1) 

(2) 

(3) 

(5) 

(6) 

(7) 

Pull safety and oil cooler relays circuit breaker on the r5 
circuit breaker panel. 

Verify that the turbofan shutoff valve position indicator is in 
the closed position. 

Install a jumper between terminals 3 Rnd 4 and terminals 4 and 5 
of the terminal strip T216. 

Check that the turbofan shutoff valve position indicator moves to 
the op~n posi tion and the AC maT OVEllr.:.AT light on the F/E panel 
is ON. 

Remove jumper installed between terminals 3 and 4. BP. sure that 
the jumper between terminals 4 and 5 was not removed even not 
temporarily. 

Check that the turbofan valve remains open and the AC UNIT OYEP.HEAT 
light remains ON. 

Remove jumper ~etw~en terminals 4 and 5. 

(8) Ve-:rify· that the turbofan valve closes and the AC UNIT OVER.HEAT 
light is OFF. 

(9) Close circuit break~r pulled in step (1). 

SN REV. October 27, 1979 T .EG.CA. 
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C. Compressor discharge overheat protection circuit. (All cargo 
airplanes). 

( 1) Install jumper between terminals 3 and 5· of terminal stt"ip T217. 

(2) Check that AC UNIT OVERBEAT light on F/E panel is ON. 

(3) Remove jumper installed in step (1). 

T.EG.CA. SN REV. October 27, 1979 
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f',.I:F. CONDITIONING CONTROL AND IND!CATING SYS'l"C:.',{ - DESCRIPTION AND OPERATION 

1. Genere.l 

10 

A. The air conditioning control and indicatin.g systems provid.e for 
controll.i.-.,g and mnitoring main and control cabin temoeratures. 'l\ro 
ind.ependently 01)erated systems :provid.e automatic or mn.ual control. A 
selecter in each system d.etermines whethe::- control is automatic or 
ma.nua.l. A selecter setting between 65°F and 85°F -will provid.e automatic 
control t.o the temperature selected. In the ma.nual range dir~ct 
electrical control of the temperature control valves allows heatiog or 
cool1ng as desired. Other air condition ➔ ~g controls not directly 
related "':o temperature control are; individu.al air distribution (ga.sper) 
fan, on e.ir:planes Af' F-BHSS and on, and SA3ENA 00-SJF and on; ram air 
control system, on turbofan a.i.rp-lanes; and crew aux:!.llary he_ating system 
on cargo air:plane s. 

B. Temperature regulators provided for each ce.bin w:l.lJ. automa.t1cally 
e stablish e.nd ma.intain the ce.bin tempera. ture w1 thin 1. 5 ° F of the 
selected tempera.ture. Tb.e ma.nua.l controls bypass the temperature 
regu.la.tors, providing fa.ster temperature adjustments when needed. 

C. The system control components, in addi tion to the tempera.ture regulators 
and selectors, includ.e sensing elements for cabin, duet and ambient air 
tempera.tures, a.."1.d overheat controls and warning llghts. (See f'igure 1.) 
The selectors, switch controls, indicat.o::-s a.."ld -wa.rning lights are on the 
engineer' s upper instrument panel. On turbofan air:planes a ma.nual 
override control is accessible through an access door in the control 
cabin noor Just aft of the electronics compartment ent:ry grill. A 
switch at tbis location interrupts the circuit from air conditioning 
controls to the ne.1n cabin temperature control valve du.."'"1.og menual 
override opera. tion. ( See f'igure 2. ) 

D. The n::ain cabin outfl0',,1' air temperature (cabin temperature) and infl.ow air 
(duet) tempera.ture a.re indicated. by a gage on the engineer's instrument 
pa.nel. No gage is provided to indicate control cabin tempera.ture. 

E. The temcerature control valve for the me.in cabin or control cabin is 
controlled directly by the respective tempers.ture selecter for ma.nua.l 
control, or by the temperature regulator du..---ing automatic operation. 
Selections me.de on the temcerature selectors in the "AU'ICMATIC" range 
are tra.nsmi tted. to the appllce.bl.e tempera. ture regulators. Ea.ch 
regul.a. tor includ.e s bea tizlg e.nd cool.:!.ng output relays and three bridge and 
associated amplifier circuits tba.t ~i.re :l.:l.fl.uenced by the folloving 
temperature sensing elements: ( See f'igure 2. ) 

(2) 

A single tempera.ture sensi.IJg element in the control cabin monitors 
con trol ce.bin air tempera ture s. Another tempera ture sensiilg element 
insta.lied in the air return gru.l. monitors the II2in cabin air 
tempera ture . ( See figure l. ) 

To--m:pera.ture sensing elements in control cabin a."ld II2in cabin 1nfl.ow 
ducts govern the ra.te of temperature cbange -within the ducts and 
limit duet tempera.tures toa maximum of 16o 0 (± 5°)F. 
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F. Airplanes AF F-BHSU and on, and PAA N760PA and on, are eguipped with two 
pressure gages. A direct reading cabin low pressure air duet gage, on 
the flight engineer's panel, indicates the pressure in the distribution 
manifold in inches of water. A high pressure gage, actuated electrically 
by a pressure transmitter, monitors the pressure in the turbocompressor 
crossover duet. The high pressure gage ie mounted in the flight 
engineer's panel. (See figure 1.) 

2, Miscellaneous Control and Indicating System Components 

A. Duet Overheat Control 

(1) A normally open overheat switch is located in the control cabin and 
main cabin inf'low ducts. Each switch closes at 190°F shou.ld the 
topping control of the respective temperature regulator fail to 
limit duet temperatures to 160° (t 5)F. Closing of an overheat 
switch energizes the respective temperature control valve to the 
full cool position through an overheat relay and illuminates an 
overheat warning light on the flight engineer 1 s panel. Operation 
of a reset switch de-energizes the overheat relay affected, 
allowing resumption of temperature control. 

B. Overspeed Protection - Air Cycle Machines 

(1) Overspeed protection of the air cycle machines ie provided by 
overheat switches, since temperature is a measure of the energy 
level in the machines. Refer to 
21-12-0 for turbofan airplanes. Norma.lly open compressor discbarge 
and turbine inlet thermal switches close under overheat conditions 
to energize the respective compressor discbarge and turbine inlet 
relays. 

C. Reset Switch and Overheat Warning Lights 

(1) A single "PUSH TO RESET" switch on the flight engineer's panel 
controle holding power to the energizing coils of six overheat 
relays on turbojet airplanes and four overheat relays on turbofan 
airplanes. The relays on turbojet airplanes are controlled by 
overheat switches in the control and ma.in cabin ducts, and in the 
inlet and outlet ducts of the air cycle machines. The four relays 
on turbofan airplanes are controlled by overheat switches in the 
control and main cabin ducts and in the inlet duet of the air 
cycle machines. 

9 
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(2) On turbojet airplanes operation of aey of the overheat relays 
illuminates one of six overheat warning lights grouped about the 
reset switch. The reset switch is of the normally closed momentary 
open type. Operation of the reset switch interrupts power to the 
coil of the relay affected, causing the relay to be de-energized to 
restore system operation. 

(3) Turbofan airplanes also have six overheat warning lights and a reset 
switch. The reset switch is located between the main and control 
cabin duet overheat lights on the flight engineer's panel. The 
reset switch is of the normally open momentary closed type and 
energises a reset relay when closed, The reset relay opens holding 
circuits to the turbine inlet overheat relays, the main cabin duet 
overheat relay, and the control cabin duet overheat relay. When the 
overheat condition is corrected, system operation may be restored by 
pushing the reset switch. At the same time the reset switch opens 
the air conditioning unit off light and duet overheat light circuits. 
The compressor discharge overheat circuit is a warning circuit only 
and is not a:f'fected by the reset switch. 

(4) Power to the reset switch ie drawn tbrough a 5 amp "OVERHEAT 
CONTROL" circuit break.er on the radio and T-R circuit break.er panel 
(P5), on turbojet airplanes and tbrough a AIR COND OVH'T CONT & 
OUTFLOW V.ALVE LTS circuit break.er on turbofan airplanes, 

D. Air Conditioning Unit Switches 

21-5-0 
Page 4 

(1) 

(2) 

Two air conditioning unit "ON-OFF" switches are ganged together 
on the flight engineer'e panel. The switches control the left and 
right air conditioning pack air valves to start and stop the air 
cycle machines, and switch electrical power to the control and main 
cabin temperature selectors. 

Turbofan airplanes have a manual override switch to interrupt the 
main cabin temperature control valve electrical circuit during manual 
override operation. The switch is a two position "OFF.:.NORMAL" 
switch and is accessible through the manual override cover plate in 
the control cabin floor just aft of the lower nose compartment access 
door. The switch must be in the "NORMAL" poeition for normal 
operation of the air conditioning control system. 

0 
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(3) Turbofar. airplanes have two secondary heat exchanger damper switches, 
The switches are mounted on a bracket of the manual override 
stationary shaft and are mechanically li?lked to the main cabin 
temperature control valve. The switches close the heat exchanger 
dampers when the main cabin temperature control valves ACM bypass 
valves move to the full open position. There is one switch for each 
air conditioning pack. 

(4) Power is drawn through 5 amp circuit breakers on a-c bus No. 4 
circuit breaker panel (P4). (See figure 2,) 

E. Ram Air Control 

(1) A ram air system provides cooling air for the heat exchangers during 
ground operation and in flight. To obtain air flow during ground 
operation an air mover (turbofan) ie reguired. It ie also necessary 
to close off the ram air exhaust to obtain proper direction of flow 
without disturbing the normal flight ram air system, To obtain this 
ability turbofan valve and ram air exit damper circuits are wired 
through the landing gear safety rela.ys. Position of the landing 
gear safety switch energises and de-energiees the safety relay. The 
safety relay opens the ram air exit damper and closes the turbofan 
shutoff valve for flight and closes the damper and opens the valve 
on landing, A ram air damper and turbofan shutoff valve is provided 
for each air conditioning pack. (See figure 3.) 

(2) Turbofan airplanes also have turbofan door, ram air inlet damper, and 
ram air exit damper control for modulation of the ram air system 
during flight. Separate switches on the flight engineer's panel are 
provided for modulation. The landing gear safety circuitry overrides 
ram air modulation to provide full ram air flow and proper direction 
of flow on takeoff and landing, The safety relays cause the ram air 
inlet damper to go full open, the turbofan exhaust door to close and 
the turbofan shutoff valve to close at takeoff. On landing the 
inlet dampers, turbofan doors and turbofan shutoff valves open and 
the ram air exit dampers close. For description of turbofan ram air 
system components see 21-12-0. 
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F. Low Pressure Duet Gage (All except 00-SJA through 00-SJE) 

(1) A low pressure gage, directly connected by tubing to the main 
distribution duet in the air conditioning equipment bay, is located 
on the flight engineer's upper panel. 

G, High Pressure Gage (Turbofan airplanes) 

(1) A high pressure gage, actuated electrically by a pressure 
transmitter in the air conditioning equipment bay, is located on the 
flight engineer's upper panel. The pressure transmitter is connected 
by tubing to the turbocompressor crossover duet. See Chapter 36, 
Pneuma.tic. 

3. Temperature Selectors 

A. The control and main cabin temperature selectors are identical units 
nx:mnted on the flight engineer' s panel. A face dial is divided into 
AU'IOMATIC and .MANUAL ranges, and a rotary selecter switch includ.ed in ~he 
center is moved ~o the desired setting. Cabin temperatures between 65 
and 85°F (18 and 30°c) can be selected in the automatic range to 
influence the cabin bridge of the respective temperature regulator. 
Manual range selection provides direct operation of the respective 
temperature control valve. Three positions in the manual range provide 
OFF and momentary W.ARM8R and COOLER selections. When the selecter is 
turned to either momentary position and then released, it will return to 
the OFF position. 

B. A neon FAULT light included on the face dial, when illuminated, indicates 
malfunctioning of the topping wd. a..'1.ticipator bridge circuits. Faul -::,s in 
these circuits ma.y not be readily apparent since the ability of the cabin 
bridge circuit will not be affected. llie fault light is illuminated by 
two fault (fail safe) relays included in the temperature regulator. 

4. Temperature Regulators (See figure 4,) 

A. The control cabin and main cabin temperature regulators are identical 
units located as shown on figure l. Each regulator is connected to three 
separate bridge circuits. The bridge circuits are: 

21-5-0 
Page 8 

(1) Cabin bridge - influe.'1.ced by the -:;emperature selecter in the 
automatic range, and the cabin temperature sensing elements. 

(2) Anticipator bridge - inf'luenced by an ambient temperature sensing 
element and the fast and slow eleroents ~ncluded in the duet 
temperature sensing element, 

( 3) Topping bridge - inf'luenced. by~ duet temperature se4sing element 
to limit duet temperature to léo (± 5)°F (70 [± 3J~c). 
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B. The regulator includes two fault (fail safe) relays which illuminate a 
neon fault light on the temperature selecter face dia.. should a short 
circuit or open circuit occur in the topping or anticipator bridge 
circuits. A resulting bridge signal of excessive strength will actuate 
a fault relay. Also included are heating and cooling output relays, and 
a transfer relay that is energized whenever the duet temperature sensing 
element has :i.mposed topping control of the air conditioning system. 

C. Separate heating, cooling and topping transistorized amplifiers 
arnplify the signals of the bridge circuits to energize the heating and 
cooling output relays as required. 

D. Included with the cabin bridge circuit are two thennopulse heaters. 
Tl1e heaters are located wi thin the regulator body, each adjacent to a 
bridge circuit resistance whiçh changes value in proportion to heat 
acquired from the thennopulse heater. Thennopulse heater current is 
drawn separately from the regulator heating and cooling output relays 
when either is energized by cabin demands. Transfers of heat from a 
thennopulse heater to the adjacent bridge resistance provides pulsating 
cancellation of the bridge circuit input signals to the respective 
heating or cooling amplifier, in turn resulting in cycling of the 
heating or cooling output relay in use. Cycling of the output relays 
controls temperature overshoot and slows the rate of temperature change 
pro:iuced wi thin the cabin. 

5. Temuerature Sensing Devices 

6 

P.. Control Cabin Temperature Sensing Element 

(1) The control cabin temperature sensing element changes resistance 
in proportion to control cabin air temperatures. Resistance 
changes influence the cabin bridge of the control cabin temperature 
regulator. Resistance of the element at 70°F is 312 (± o.6) ohms. 

(2) The sensing element is mounted in a case behind a protective grille 
on the rea.r bulkhead of the control cabin, 5 inches to the right of 
the entry door frame. The case is vented overboard to ensure 
movernent of control cabin air across the sensing element. In some 
airplanes the vent air is ducted with the electronic equipment bay 
coÓling air. On ethers the vent air is ducted directly overboard 
through a venturi line, left of the nose wheel well. 

B. Control Cabin Duet Temperature Sensing Element 

(1) The control cabin duet temperature sensing element embodies two 
separate elements that change resistance in proportion to duet air 
temperatures. Resistance ch_anges influence the topping and 
anticipator bridges of the control cabin temperature regulator to 
limit duet temperatures and control the rate of temperature change 
produced within the control cabin. 

Aug 15/66 
+ 
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(2) The topping bridge element has a r.esistance of 104 (± 0.2) ohms at 
70°F. The a.nticipator bridge element is divided into fast and slow 
elements each having a resistance of 104 (± 0.2) ohms at 70°F, 
Response time lag in the slow element is caused by a brass core, 
Since the output signals of the fast and slow elements are applied 
to opposing sides of the bridge, the bridge responds to differential 
current flow during changes in temperature, 

(3) The sensing element is located in the control cab in air distribution 
duet at sta. 370 in the lower nose compartment, right side. 

C. Control Cabin Duet Overheat Switch 

(1) The control cabin duet overheat switch is a nonnaJ.ly open type 
thennaJ. switch that closes to energize the control cabin duet 
overheat relay should duet temperatures attain 190 (± 5)°F, and 
illuminate an overheat warning light. 

(2) The overheat switch is located in the control cabin air distribution 
duet sta. 260 - 384, in the lower nose compartment, right side. 

D, Main Cabin Temperature Sensing Element 

(1) The main cabin temperature sensing element changes circuit 
resistance in proportion to main cabin temperature experienced. 
A resistance change influences the cabin bridge of the main cabin 
temperature regulator, The resistance of the element is 312 ohms 
at 70°F, 

(2) On 00-SJA through 00-SJG the element is installed in the right air 
return grille at approximately body station 600F. On 00-SJH the 
element is installed in the left air return grille at approximately 
body station 1110. 

(3) On 00-SJJ and on, the element is installed in a box mounted to the 
structure bebind the hatrack at station 1150. The box is connected 
to an air source and pickup in the hatrack buU:nose for the 
passenger configuration, and toa ceiling supported air source 
pickup for the cargo configuration. 

E. Main Cabin Duet Temperature Sensing Element 

21-5-0 
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(1) The main cabin duet temperature sensing element embodies two 
separate elements that change resistance in proportion to duet air 
temperatures. Resistance changes influence the topping and 
anticipator bridges of the main cabin temperature regulator to limit 
duet temperatures and to control the rate of temperature change 
produced within the main cabin. 

0 
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(2) The topping bridge element has a resistance of 104 (± 0.2) ohms at 
70°F. The anticiµi.tor bridge element is divided into fast and slow 
elements, each having a resistance of 104 (± 0.2) ohms at 70°F, 
Response time lag in the slow element is caused by a brass core. 
Since the output signals of the fast and slow elements are applied 
to opposing sides of the bridge, the bridge responds to differential 
current flow during changes in temperature. 

(3) The sensing element is located in the right branch of the 
conditioning air distribution manifold in the air conditioning 
distribution bay. 

F, Ma.in Cabin Duet Overheat Switch 

(1) The main cabin duet overheat switch is a normally open type thermal 
switch that closes to energize the rr.s.in cabin duet overheat relay 
should duet temperature attain 190 (± 5)° F, and illuminate an 
overheat warning light, 

(2) The over~eat switch is located in the right branch of the 
conditic~ed air distribution manifold in the air conditioning 
distribL~ion bay, 

G, Ambient Air ·~emperature Sensing Elements 

(1) An ambi ,ènt air temperature sensor, exposed to ram air in the left 
ram air intake, influences the anticipator bridge of the main 
cabin t ::mperature regulator, A second sensor, in the right ram 
air int:.ke, influences the anticipatcr bridge of the control cabin 
tempera-· ure regulator. The element housing encloses a fast and a 
slow elc:ment, each having a resistance of 104 (± 0.2) ohms at 70°F. 
Respons,~ time lag in the slow element is caused by a brass core. 
Since t: .e output signals are applied to opposing sides of the 
bridge, the bridge responds to differential current flow during 
tempera-c,ure changes. 

(2) The ambient air temperature sensing elements are installed in the 
ram air ducts. (See figure 1.) 

1 6. Temperature Indicating System (See figure 5,) 

A. Ma.in Cabin Duet Temperature Indicating Sensor 

( 1) 

( 2) 

9 
Jul 15/68 
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The main cabin duet temperature indicating sensor transmits duet 
temperatures toa remote reading gage on the flight engineer's 
panel through a two-position selecter switch on airplanes AF F-BHSA 
thru F-BLCF and SABENA 00-SJA thru 00-SJK, or a four-position rotar'J 
switch on all ether airplanes. 

On airplanes AF F-BHSA thru F-BHSD and SABENA 00-SJA, the main cabin 
duet sensor is located in the left branch of the conditioned air 
distribution ma.nifold in the air conditioning distribution bay. On 
all other airplanes, the duet sensor is located in the right branch 
of the same duet. 

21-5-0 
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B. Main Cabin Temperature Indicating Bulb 

( :tl) The ma.in cab in temperature indicating bulb transmits cab in 
outflow air temeratures toa remote reading gage on the flight 
engineer's pmel through a selecter switch. Cabin outflow air 
temperatures are representative of temperatures existing within the 
cabin. 

( 2) On 707-329 airplanes ,. the bulb is located in the air return grille 
in the main cab in. ( See figure 1. ) 

(3) On 707-329C airplanes, there are three different configm-ations of 
bulb installation. (See figure 1.) 

(a) On 00-SJH, the bulb is located in the air return grille in the 
main cabin. 

(b) On 00-SJJ and 00-SJK, the bulb is insta.lled in a box mounted to 
structure bebind.the hatrack at station 1150. 

(c) On all airplanes exce:pt these listed in (a) and (b), three bulbs 
are installed in boxes mounted to structure behind the hatrack. 
One is at station ll50, the two ethers are at station 6oo and 
790. In the installations, the boxes are connected to an air 
pickup in the hatrack bullnose for i:assenger conf'iguration and 
toa ceiling support air source pickup for the cargo 
configuration. 

C. Ma.in Cab in Temperature Gage and Selecter 

21-5-0 
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(l) 

( 2) 

The main cabin temperature gage and selecter indicates temperatures 
existing within the main cabin and the main cabin duet. A two 
position switch on some airplanes and a four -position rotary svitch 
on ether airplanes selects the indication required. (See figure 5 
for switch e~fectivity.) Power is drawn from a 5 amp circuit 
breaker on the 28 volt ac bus, on circuit breaker i:anel P7. 

The gage and selecter are mounted on the flight engineer's pinel. 

10 
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Trouble Shooting 

(_ AIR CONDITIONING CONTROL AND INDICATING SYSTEM - TROUBLE SHOOTING 

1. General 

A. Trouble shooting of the main and control cabin temperature controls may 
be accomplished by observing the response of the temperature control valve 
assemblies to selections made on the respective temperature selectors. 
Pressurized operation of the air conditioning system is not required. 

2. Prepare for Trouble Shooting Temperature Controls 

© 

A. Provide external electrical power to airplane. 

B. Close all air conditioning circuit break.ers on ac bus No. 4 circuit 
break.er panel (P4). 

C. Close all air conditioning circuit break.ers on radio and T-R circuit 
break.er panel (P5). 

D. Close air temperature indicator circuit break.er on 28-volt circuit 
break.er panel (P7). 

E. Check that main cabin temperature control valve manual override is 
disengaged. 

F. Check that control cabin manual air shutoff valve is open . 

G. Check that selecter knobs on temperature selectors are secure. 

Mar 15/60 
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AIR CONDITIONING 
Air Conditioning Control and 

lndicating System 
Trouble Shooting 

3. Main Cabin Temperature Controls Trouble Chart 

MAIN CABIN DUCT OVERHEAT 
LIGHT ILLUMINATES. 

Press reset switch. If 
light illwninates when 
reset switch is re-
leased, check continuity 
of main cabin duet over-
heat switch. IF -

CONTINUITY - Replace de-
fective overheat switch. 

21-5-0 
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Position air condition-
ing unit switches to 
"ON." Move main cabin 
temperature selector to 
10°F above or below 
present cabin tempera-
ture. 

1 

1 

NO CONTINUITY - Replace 
defective main cabin 
duet overheat relay,R64. 

1 

CONTINUITY - Replace 
main cabin temperature 
regulator. 

1 

FAULT LIGHT ON TEMPERA-
TURE SELEC'IOR ILLUMI-
NATES. 

Check cire ui ts from 
main cabin tempera-
ture regulator through 
main cabin duet tempera-
ture sensor and through 
a.mbient air temperature 
sensing element in left 
ram air intake for con-
tinuity. IF -

NO CONTINUITY - Repair 
wiring or replace de-
fective temperature 
sensor. 
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1 

MAIN CABIN 'I'EMPERATURE 
CONTROL VALVE ASSEMBLY 
FAILS TO RESPOND PROP­
ERLY. 

1 
Move temperature 
selector to manual 
"WARMER" and "COOLER" 
while observing main 
cabin temperature con­
trol valve assembly. 
IF -

1 
1 

MAIN CABIN TEMPERATURE 
CONTROL VALVE ASSEMBLY 
RESPONDS PROPERLY TO 
SELECTIONS IN MANUAL 
RANGE OF TEMPERATURE 
SELECTOR - Check circuit 
from main cabin tempera­
ture regulator through 
main cabin temperature 
sensor for continuity 
and check that resis­
tance of sensor is ap­
proximately 312 ohms. 
IF -

1 
1 1 

CONTINUED ON 
FOLLOWING PAGE 

CONTINUITY AND RESIS- CONTINUITY AND RESIS-
TANCE OK - Replace main TANCE NOT OK - Repair 
cabin temperature regu- wiring or replace defec-
lator. tive sensor. 

21-5-0 
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CONTINUED FROM 
PRECEDING PAGE 

POWER - Remove 
supply power. 

MO'IDR OPERATES 

motor and 
IF -

- Locate 
and replace sticking 
valve 
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1 
MAIN CABIN TEMPERATURE 
CONTROL VALVE ASSEMBLY 
FAILS TO RESPOND PROP-
ERLY 'ID SELECTIONS IN 
MANUAL RANGE OF TEMPERA-
TURE SELEC'IDR - Check 
for power to pin "A" of 
main cabin temperature 
control valve assembly 
motor while holding 
temperaturé selector in 
manual "WARMER." IF -

1 

1 
MO'IDR DOES NOT OPERATE -
Replace motor. 

1 
CONTINUI'l'Y - Check cir-
cuits from main cabin 
temperature selec:tor to 
ac bus No. 4 circuit 
breaker panel (P4) for 
continuity. IF' -

1 
1 

NO CONTINUITY - Repair 
wiring or replace defec-
tive air conditioning 
unit switches. 

END 

NO POWER - Check circuit 
from pin "A" of motor to 
pin "F" of main .cabin 
temperature selecter for 
continuity. IF -

NO CONTINUITY - Repair 
wiring or replace faulty 
IJl duet overheat relay, 
R64. 

CONTINUITY - Replace 
main cabin temperature 
seleetor. 
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AIR CONDITIONING CONTROL AND IlIDICATING SYSTEM -
MAINTENANCE PRACTICES 

1. Adjustment/Test Air Condit1on1ng Control and Indicating System 

© 

A. Test Manual. Temperature Control 

(l) Close air conclitioning pack control circuit breakers on a-c bus 
no. 4 circuit break.er panel (P4). 

(2) Operate air conclit1on1.ng control switches to "ON." 

( 3) Holding control cabin and main cabin temperature selectors to 
"WARMER" then to "COOLER" shall cause the respective temperature 
control valves to move to the f'ul1. heat and f'ul1. cold positions. 
The valve position inclicators may be observed to determine valve 
position. 

B. Test Automatic Temperature Control 

NOTE: Cabin temperature should be first established at a temperature not 
greater than 85°F (30"C) for the following test: 

(l) Close air condit1on1ng pack control circuit break.ers on a-c bus 
no. 4 circuit break.er panel (P4). 

(2) If ambient temperature is 65"F (l8"C) or above, test operation as 
follo'WB: -

( a) Select existing cabin temperature as accurately as possible 
on the main cabin temperature selecter and close the lef't air 
conditioning control switch. The main cabin temperature control 
valves shall remain stationary. If the valves do operate, they 
shall stop 'When the selecter is repositioned at some point 
within ± 4"F (± 2"C) of the selected temperature. 

(b) The main cabin temperature control val.vee shall move to f'ul1. 
heat 'When the respective selecter is placed 5"F (3"C) above the 
existing cabin temperature. 

(c) The main cabin temperature control valves shall move to f'ul1. 
cold 'When the main cabin temperature selecter is placed 5"F 
(3°C) below existing cabin temperature. 

(3) If cabin temperature is below 65°F (18"c) test operation as fellows: 

Jul 15/59 
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Air Conditioning Control And 
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(a) Select a temperature above existing cabin temperature on the 
main cabin selecter. The main cabin temperature control val ve 
shall move to full hot. 

(b) Apply heat from a heat lamp to the main cabin temperature 
sensor. The respective regulator shall pass through a period 
of balance (no pulsing) and then drive the temperature control 
valve toward cold, 

(4) Close right air conditioning control switch, Repeat steps 2 or 3 
above with respect to the control cabin temperature control 
equipment. 

C. Test Duet Overheat Switch Circuit Operation (Main and Control Cabins) 

(1) Close the overheat control circuit brea.ker on radio and T-R circuit 
breaker panel (P5) and select "WARMER" in the manual range until the 
temperature control val.ve reaches full hot. 

(2) Momentarily short terminals 1 and 2 of the respective overheat 
switch terminal strip. 

( a) The main cabin temperature control val.ve shal.l move to :t'ull 
cold when the main cabin duet overheat switch terminals are 
shorted and the main cabin duet overheat switch warning light 
shall illuminate. 

(b) Press the overheat reset switch, The main cabin duet overheat 
warning light shal.l go out. 

(c) The control cabin temperature control valve shall move to :t'ull 
cold when the control cabin duet overheat switch terminals are 
momentarily shorted and the control cabin duet overheat warning 
light shall illuminate. 

'.d) Press the overheat reset switch. '!he control cabin duet 
overheat warning light shall go out. 

D. Test System 0peration 

21-5-0 
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(1) Con.neet ground service cart (Boeing 502-llB or equiYalent) to the 
pneumatic ground service air connection and supply air. Connect 
115/ 200 volt ~ phase external power and energize the T-:. buses. 

Close cabin doors and windows. 
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NarE: Deleted 

(3) Operate cabin altitude selecter to 1000 feet below field level. 

(4) Close following circuit breakers, located on panels P4 and P5, 

(a) A/C manual override 

(b) A/C hot air turbofan, end exhaust e.ir valves 

(c) Left A/C pack control 

(d) Right A/C pack control 

(e) Safety end oil cooler relaye 

(f) A/C overheat control 

(5) Check control cabin air conditioning eystem operation as follows: 

(a) Place the left A/C switch to "ON." The rem air exit dampers 
shall be closed end the turbofan valves shall be open. The 
left turbofan shall operate. 

NOTE: The A/C control switch gang bar should be temperarily 
removed to perform the following checks. 

(b) Hold the con.trol cabin temperature selecter kneb to manual 
"WARMER". Warmer air shall be deli vered at t _he con.trol cab in 
outlets. Hold the selecter to permit the duet overheat sensors 
to reach cut-out temperature. The con.trol cabin duet overheat 
lamps shall light if overheat temperatures are attainable and 
the control cabin outlets shall then discharge cool air. 
Release the selecter knob and prees the overheat reset switch. 
The overheat lamp shall go out and norme.l operation she.11 be 
restored. 

This test will not be possible unless duet air 
tempere.ture can be re.ised to approxima.tely 200°F (95°c). 
Time allowance should be me.de for duet temperature lag. 

Jul 15/59 21-5-0 
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(c) Hold the control cabin temperature selecter knob to manual 
"COOLER". Cool air shall be delivered at the control cabin 
outlets. 

(d) Place the selecter knob toa temperature at least 5°F (3°c) 
above and below ambient cabin temperature in the automatic 
range, and note that a steady flow of air is delivered from 
the outlets at a temperature related to the selecter setting. 
The temperature of the delivered air should remain constant 
and not cause discomfort. 

(e) No overheat warning lamps shall light under automatic control. 

(6) Check main cabin air conditioning system operation as fellows: 

(a) Opera.te right air conditioning control switch to "ON". The 
right turbofan shall operate. 

(b) Operate ma.in cabin temperature selecter knob as in (5) (b), (c), 
and ( d) above. Similar re sul ts shall be ob served in the main 
cabin. 

( c) No overheat warning lamps shall light under automatic control. 

11 
Apr 15/68 

+ 



.BDEIN:;~+ 

DB D' 

·MA I N T E N A N C E M A N U A L 

TEMPERATURE REGUL.l\.TOR - REMJVAL /INS'T'....ALI.ATION 

1 l. R~ve Rell:Ulator (See figure 401.) 

A. Open air conditioning control circuit bree.kers on J;anel P4. 

:a. Where necessary, remove balts holding J23 ::-elay shield cover in :place end 
remove re.lay shield cover. 

C. Disconnect ground wire and electrical connector on regu.la.tor. 

D. Remove mounti.ng scre.rs and remove regu].a.tor . 

... ,:> 2. Install Re.i:ula.tor· (See figure 401.) 
)~~::. 

A. Position regulator and install mounting scre,..rs. 

B. Connect electrical connector and ground wire. 

C. Where necessary, position J23 relay shield cover and attach with balts. 

D. Close circuit brea.kers. 

10 
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Sê: OETAILA 

SE: OETAIL 8 

DETAIL A 

[:> Turbojer dirpJanes 

[>, SN 00-S.JH. OO-SJJ. 
00-S.JK 

SA 
LY 

[>,411 

@>-sN 
SA 
u 

ZS-SA Q. ZS-SA € 
4X-ATR 

TCA & RTCA 

All exapt [> 
ZS-SA Q. ZS-SA € 
All ex~pc [:> 

a MAIN CASIN 
T:MP:nATUAE 
Fl:GULATOA[> 
Sê: OETAIL 3 

CONTROL CA~ "'-,V<> CONTnOL CASIN 
T:MP:nATUAt:_ ~ TëMP: .~,l.-ïUAE 
n:9uu TOA[> AEGULA TOAI}:> 
Sec OET..1.IL 6 SE: OEï..l.lL 3 

ff-"-?-~:..,êJ'..;...j.----MAIN C.:I 81N 
TEMPERAiUAE 
AEGULAT1JR 
Sê:: OET..I.IL 8 

.-...;.-...---- CONTi'lOL CA81N 
TëMPEAATUA!: 
REGULATOR 
SEE OEïAIL 3 

J2J AELAY SHIELCl9" 
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TEMPERATURE SENSING DEVICES - MAINTENANCE PRACTICES 

1, Removal/Installation Control Cabin Temperature Sensing Element 

A, The control cabir. temperature sensing element is mounted on the rear 
bulkhead of the control cabin, (See figure 201,) 

B, Remove Sensing Element 

(1) 0per.. air condi,tioning control circuit breakers on circuit breaker 
panel P4. 

(2) Remove protective grille cover plate. 

(3) Disconnect electrical connector on sensing element. 

( 4) Remove ::'.:;-c.:1c;1 in~: s crews and remove sensing element. 

C. Install Sensing Element 

( 1) Posi tion sensing element and install e:,tt'.lchinr; screws. 

(2) Connect electrical connector. 

(3) Install protective grille cover plate, 

(4) Close air conditioning control circuit breakers on circuit 
breaker panel P4. 

ELECTRICAL 
CONNECTOR-----;-. 

GRILL 

1""1i•I ----- VENT LINE 

1 

~ 
FWD 

© / Control Cabin Temperature Sensing Element Installation 
March 15 59 Figure 201 21-5-31 

P22e ~01 
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2. Removal/ Installation Control Cabin Duet Temperature Sensing Element and 
Duet Overheat Switch 

A. The control cabin duet temperature sensing element and overheat switch 
are located in the control cabin air distribution duet, sta. 360 to 384, 
in the right side of the lower nose compartment. Removal and 
installation are similar. (See figure 202.) 

B. Remove Sensing Element / Overheat Switch 

(1) Open air conditioning circuit breakers on circuit breaker panel 
P4/open overheat control circuit breaker on circuit breaker panel 
P5. 

(2) Disconnect electrical connector on sensing element. 

(3) Remove attaching screws and remove element. 

C. Install Sensing Element/Overheat Switch 

UP 

( 1) Posi tion sensing element and install attaching screws. 

(2) Connect electrical connector. 

(3) Close air conditioning circuit breakers on circuit breaker panel 
P4/close overheat control circuit breaker on circuit breaker panel 
P5. 

ATTACHING SCREW 
ELECTRICAL CONNECTOR 

ATTACHIHG SCREW 

~-- ~~ ' "l:J 
TEMPERATUR~ 

, SENSING ELEMENT 

....__~----TO TERMINAL STRIP 

OVERHEAT SWITCH 

21-5-31 
Page 202 

Control Cabin Duet Temperature Sensing Element 
and Overheat Switch Installation 

Figure 202 
6 

Mar 15/59 
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3. Removal Installaticm Main Cab in Temoere.ture Sensi 
00-SJH 

Element ( 00-SJ A thru 

10 

A. On turbojet airplanes, the main cab in temperature sensing element is 
installed in the right air return grille at approximately station 600 F. 
(See figure 203,) On 00-SJH, the element is installed in the left air 
return grille at approximately sta. 1100. 

B, Remove Me.in Cabin Temperature Sensing Element 

(1) Operate le:f't and right air conditioning control switches to "OFF." 

(2) Open following circuit breakers: 

(a) On a-c bos No. 4 circuit breaker panel (P4): "AUTO PACK 
CONTROL," "MANUAL PACK CONTROL," 

(b) On radio and T-R circuit breaker panel (P5): "AIR COND OVH'T 
COl\'T?.8"l... " 

(3) Rernove grille cover plate attaching,screws. 

(4) Pull down grille cover plate with element attached. 

(5) Disconnect electrical connector. 

(6) Remove element attaching screws and separate element from cover 
plate. 

C, Install Main Cab in Temperature Sensing Element 

(1) Attach element to grille cover plate with element attaching screws. 

(2) Connect electrical connector. 

(3) Position grille cover plate and install attaching screws. 

EFFECTIV!TY 

00-SJA THRU 00-SJH 

GRILLE COVER PLATE 
ATTACHING SCREWS 

EL.ECTRICAL 

CONN'.CTOR l 
[

DADO 
PANEL 

ABIN AIR 
RETURN GRILL 

ELEMENT ATTACHING 
SCREWS 

Dec 15/65 
+ 

Main Cabin Temperature Sensir.g 3lement Installation 
Figure 203 21-5-31 
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(4) Close the following circuit breakers: 

(a) On a-c bus No. 4 circuit breaker panel (P4): "Auro PACK 
CONTROL, Il ''MANUAL PACK CONTROL. Il 

(b) On radio and T-R circuit breaker panel (P5): "AIR COND OVH'T 
CONTROL." 

4. Removal/Installation Main Cabin Temperature Sensing Element (SABENA 00-SJJ 
and on" IIA EI-ANV and on) 

A. General 

(1) The main cabin temperat~re sensing element is installed in a box 
mounted to the structure behind the hatrack at station 1150. The 
box is connected to an air source and pickup in the hatrack bullnose 
for the passenger configuration, and to the ceiling supported air 
source pickup for the cargo configuration. 

B. Remove Main Cabin Temperature Sensing Element (See figure 2o4.) 

(1) Operate left and right air conditioning control switches to "OFF," 

(2) Open following circuit breakers: 

(a) On a-c bus No. 4 circuit breaker panel (P4): "Auro PACK 
CONTROL, Il ''MANUAL PACK CONTROL. Il 

(b) On radio and T-R circuit breaker panel (P5): "AIR COND. OVH'T 
CONTROL." 

(3) Remove closure panel to gain access to sensing box. 

(4) Remove the four balts holding the temperature sensing box. 

(5) Disconnect flex hose to air inlet pickup line. 

(6) Disconnect electrical connector from sensing element. 

(7) Remove two bolts from flange of sensing element and remove sensing 
element from sensor box. 

C. Install Main Cabin Temperature Sensing Element 

21-5-31 
Page 204 

(1) 

(2) 

Insert sensing element in sensor box and fasten sensing element with 
two bolts. 

Connect electrical connector to sensing element. 

10 
Dec 15/65 

+ 
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(3) Connect flex hose to air inlet pickup line. 

(4) Position sensing box and fasten in place with four balts. 

(5) Install closure :p3.nel. 

(6) Close the following circuit breakers: 

(a ) On ac bus No. 4 circuit breaker :p3.nel (P4): AUTO PACK CONI'ROL, 
MANUAL PACK CONI'ROL. 

(b) On radio and T-R circuit breaker i:a,nel (P5): AIR COND OVH'T 
CONI'ROL. 

TEMPERATURE 
SENSOR --~ 

TO EXHAUST 
VENTURI 

~ 

HATRACK 
BULLNOSE 

EFFECTIVITY 

All except: 
CAL N/7321 thru N/7324 
FTL N322F and N323F 
/IA EI-AMW and E/-ANO 
SABENA OO-SJA thru OO-SJH 

AL TERNATE (CARGO) 
CABIN AIR INLET --~ 

Jul 15/68 
+ 

Main Cabin Temperature Sensing Element Installation 
Figure 204 21-5-31 
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1 - ?.~val,'LY1Stallation Main Cabin Duet Temnerature Sensing Element and Duet 
:Jverheat Switch 

A. The main cabin duet temperature sensing element and overheat switch are 
located in the right branch of the conditioned air distribution ma.nifold 
in the air conditioning distribution bay. Removal and installation are 
similar. (See figure 205.) 

B. Remove Sensing Element/Overheat Switch 

(1) Open air conditioning circuit breakers on circuit breaker panel 
P4/0pen overheat control circuit breaker on circuit breaker panel P5. 

(2) Disconnect electrical connector on sensing element. 

( 3) Remove mounting screws and remove element. 

C. Install Sensing Element/Overheat Switch 

(1) Position sensing element and install mounting screws. 

(2) Connect electrical connector. 

(3) Close circuit breakers on circuit breaker panel P4/Close overheat 
control circuit breaker on circuit breaker panel P5. 

TO TERMINAL STRIP 

ATTACHING SCREW 

TEMPERATURE ,, " 
INDICATING 
SENSOR-------'.._ 

ATTACHING 
SCREW 

EL.ECTRICAL 
CONNECTOR 

~FWD 
~ . I / / 

OVERHEAT SWITCH-----;-//+,·~· ,..,,l ...,>"""';;-.... 7""'/ __ .,, 

1,;.), . // 
,,.,,~ - I V 

21-5-31 
?age 206 

_-Y_,,.· ·..____ 

TEMPERATURE 
SENSING ELEMENT 

Main Cabin Duet Temperature Sensing 
ólement and Overheat Switch Installation 

Figure 205 

10 
Dec 15/ 65 
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6. I"<emoval /Installat ion Ambient Air Tempe rature Sensing Elements 

10 

A. The a.mbient air temperature sensing elements are installed in the left 
and right ram air ducts, adjacent to the forward end of each secondary 
heat exchanger. Access is gained through the air conditioning equipment 
bay doors. (See figure 206.) 

B. Remove Sensing Element 

(1) Open air conditioning circuit breaker on circuit breaker panel PL. 

(2) Disconnect electrical connector on sensing element. 

(3) Remove mounting screws and remove element. 

C. Install Sensing Element 

(1) Position sensing element and install mounting screws. 

(2) Connect electrical connector. 

(3) Close air conditioning circuit breakers on circuit breaker pançl P4. 

!CE GUARD IREF1 

EIICTRICAL CONNECTOR 

) 

J 
J 

,... 

Dec 1 c:; ir:.r:: 
"/ v.) 

Ambient Air Temperature Sens ing Element Installation 
Figure 206 21-5-31 
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\ TEMPERATURE INDICATING SYSTEM - MAINTENANCE PRACTICES 

l. Removal/Installation Main Cabin Duet Temperature Indicating Bulb 

9 

A. The main cabin duet temperature indicating bi.11.b is located in the 
conditioned air distribution manifold in the air conditioning 
distribution bay. When installing new bulb remove th~ AN900-10 gasket 
from temperature bulb and replace with BAC Pll.KlO "O" ring. Refer to 
Boeing 707 Illustrated Parts Catalogue. 

B. Remove Temperature Indicating Bulb 

(1) Open temperature indicator circuit brealcer on 28 volt a-c circuit 
breaker panel (P7). 

(2) Disconnect e-lectrical .. connector on temp,:!rature indicating bulb. 
(See figure 201.) 

(3) Unscr.=w indicating bulb frcitn duet and r•~ove bulb. 

lt---+---TEMPERATURE 
NOICATNG 
BULB 

Clt-~--- EtECTR ICAL 
CONNECTOR 

EFFECTIVITY 

AF F-BHSA THRU F-BHSD 
BOAC G-APFB ONL Y 
SABENA 00-SJA AND 00-SJB 
DLH D-ABOB 

TEMPEl!A TURE 
INOIC.A.TING 
BULB- .---- ELECTRIC.A.l 

CONNECTOR 

TEMPERATURE 
SENSING ELEMENT 

L EFFECTIVITY _j 
AF F-BHSE AND ON 
BOAC G-APEC AND ON 
SABENA 00-SJC AND ON 
DLH D-ABOC AND ON 

Apr 15/65 
+ 

Main Cabin Duet Temperature Indicating Bulb Installation 
Figure 201 21-5-61 
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C, Install Temperature Indicating Bulb 

(1 ~ Screw bulb into pad on air distribution ma.nifold. 

(2) Connect electrical connector. 

(3) Close circuit breaker opened in step l.B. (1). 

Removal/Installation Main Cabin Temnerature Indicating Bulb 
thru 00-SJH) 

(SAJ3ENA_ 00-SJA 

A. The main cabin temperature indicating bulb is installed in the air 
return grille. Refer to 21-5-0, figure 1, for bulb location. (See 
figure 202. ) 

EFFECTIVITY 

A, 8, OR C 

CABIN TEMPERATURE \ 
INDICATING BULB 1 

EL.ECTRICAL 
CONNECTOR 

DADO PANEL 

MOUNTING \ 
SCREWS~ • 

\ y 
1 \ • 

\ \ 
\ 

SABENA 00-SJA THRU 00-SJH 

21-5-61 
Page 202 

. 

DETAIL A 

Main Cabin Temperature Indicating Bulb Installation 
Figure ~02 (Sheet 1 of 2) 

10 
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3. Rem.ave Temperature Indicating Bulb 

(1) Open t~~perature indicator circuit brea.~er on 28 volt a-c circuit 
breaker panel (P7). 

(2) On airplanes A:F F-BHSA thru F-BHSc;,, SJl3ENA 00-S.JA thru 00-S.JE, 
BOAC G-APFB thru G-APFP and DLH D-AIDE thru D-AEOG, remove dada 
panel. Refer to Sidewall Lining and Insulation, Chapter 25. 

(3) Remove mounting screws and pull bulb and mounting bracket clear of 
cab in air return grille. 

(4) Disconnect electrical connector from bulb. 

( 5 ) Rem.ave nut and washer attaching bulb to mounting bracket and 
separate bulb from bracket. 

CAB IN TEMPERA TURE 
INOICATINC BULi! 

WASl€R 

NUT 
EllCTRI CAL C0Nr.{CT0R 

CABIN AIR 
RETURN GRIW 

~FWO 
MOUNTINC SCREVwS 

MOUNTING BRACKET 

EFFECTIVITY 

AF F-BHSR THRU F-BHSZ 
SABENA 00-SJF AND 00-SJG 
BOAC G-ARRA THRU ·G-ARRC 
DLH D-ABOV 

DETAIL 8 

MOi.MiNG 
BRACKET 

MOUNTINC 
SCREWS--_, 

CABIN TEMPERATURE 
INDICATINC BUU 

NUT 

WASl€R 

EFFECTIVITY 

AF F-BLCA THRU F-BLCC 
SABENA 00-SJH 
BOAC G-ASZF AND G-ASZG 
DLH D-ABOT, D-ABUA, AND D-ABUE 

DETAIL C 

Apr 15/65 
Ma.in Cabin Temperature Indicating Bulb Installation 

Figure 202 (Sheet 2 of 2) 21-5-61 
Page 203 + 
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C. I.nstall 'I'e.~:;:e::-3.-:ure fodicati.'1g 3ulb 

( l) Elositian sensor in mounti.~ b:-a.cket ar..d :L-ia~all ·-,ë!.she:- e.r.d nut 
•.1hich holds bulb in bracket. 

(2) Conr.ect electrical connector to bulb. 

( 3) Position mounting bracket and L.'1.stall mctmt:L.--lg sc:-e•.1s. 

(4) Install dada :ç:a.nel 1:t re!ll.0Yed in ste9 2.3.(2). Refe::- to Siè.e•,..-alJ. 
Li.n1 "'S acd. Insu.1.s.tion, Cha:;rter 25. 

(5) Close circuit bres.ker o~ened. in ste9 2.3.(1). 

3. Re:nova.J./Instal.l"'tion ~.a.fa Cab in Tem:cerature Indicat-f "l.Z Bulb 

A. General 

( 1) The a:a.in cab fa temperature 1nd.icat1ng bulbs are ins'"..alled. in bcxes 
mounted to the structure behind the hatra.ck. The boxes are 
connected to an air source and 9ickup L."l. tb.e hatra.ck bullnose for 
the pa.ssenger conf'iguration, and to the ceil.i.ng sup!X)rted. au­
source pickup t'or the cargo conf'igu.."'ation. 

3. Remove 1,,<..ain Cabin Tempe:rature Sensing ë:lement (See t'igure 203,) 

( 1) O;erate left and rig..'1.t air conditioning control s·..ritches to "OFF." 

(2) O:;:en temi:erature indicator circuit bre<>ke::- on :çanel P7, 

( 3) ?.emove closure p:u1el to ga.in a.ccess to s~ns~ box. 

( 4) ~emoYe the feu= balts holding t.'1.e te:m~::-ature se.."'l.sfag box. 

(5) Disconnect flex hose to air L'1let 9icku.9 li.!le. 

(6) Disccnnect electrical connector from bulb. 

( 7) Unsc::-e•.- bulb t'rom boss and re:move bulb f'::-om sens-::ir box. 

C, fosta.11 1-f..ai."l. Cabin Tempe:rature Indicat-fng Eulb 

( 1) T:i..=ea.è. bu.lb into sensor box. 

(2) Cor.neet electrical connector to bulb. 

(3) Gen.neet flex hose to air inlet picku9 li.~e. 

( 4-) 2csition Se!l.Si."l.g box a.r..d fa.sten i.."l. pla.ce • .. -f.t..~ four balts. 

( 5) L"l.s'tal.l closure :çanel. 

( ó) Close te.:i:r;:e::-3.wre i:..è..ica:tor on C~C'-!it b:-e2.ke:- ;e.nel ?7. 

21-5-61 
Page 204 
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STA-790Q:::> 

ST A-600F Q:::> 

HATRACK 
BULLNOSE 

PASSENGER CONFIGURATION 
STA-600F, 790 RH AND 1150 LH 

TEMPERATURE 
CASINAIR BULB 
FLOW IN 

~ ~ 

TO EXHAUST 
VENTURI 

CABIN AIR 
INL=T 

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

CARGO CONFIGURATION 
STA-600H, 790 AND 1150 

Q::>- All TCA & RTCA 

(I::::> All TCA & RTCA 

TEMPERATURE 
BULB 

/ ;1// 

/ ~?-

L TEMPERATURE 
SENSOR 

STA•l 150 LH [:> 

VENTUAI 

Jul 15/68 
Main Cabin Ternperature Bul'.:, Installation 

E'igure 203 
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•- AIR DISTRIBUTION SYSTEM - DF.SCRIPITON AND OPERATION 

1. General 

9 

A. The air distribution system co~sists of two separate duet systems for 
directing eonditioned air, and serniconditioned or cool air to the main 
and control eabins. (See figures 1 and 2.) 

B. The conditioned air system (figure 1) is in turn subdivided to supply 
the main and control cabins separately. A flow controller in the control 
cabin duet assures the proper division of flow to both cabins. A relief 
valve is also included in the same duet to prevent duet dama.ge from 
excessive pressure. A manual shutoff valve in the duet permits shutting 
off airflow to the control cabin. Conditioned air is also used for 
cooling the pilot•s and copilot•s instrument panels on turbofan 
airplanes, On some airplanes eleetric heaters are installed at the pilot 
and copilot foot outlets and on spray tubes along the pilot and eopilot 
window sill. Refer to 21-42-0, Con.trol Cabin Heating System. 

C. Distribution of conditioned air to the main eabin is through a free­
flowing duet system leading fore and aft beneath the floor. Individual 
riser ducts branch off below each window panel to provide flow throughout 
the cabin. Orifice restrietors in each riser balance the flow. The air 
is directed from the risers through the cabin sidewall between the 
insulation and interior lining either through air distribution bags or 
through plastic ducts. The air enters the cabin through the cove light 
grille and on some airplanes also tbrough an air grille, equipped with 
controllable damper, located in the aft ceiling area. Air then is 
exhausted from the cabin tbrough air exit grilles into outflow holes in 
the sidewall just above the floor. (See figure 1.) The exhausted air 
then passes around the cargo compartment interior lining and out the 
outflow valves. Refer to Pressurization Control and Indieating System. 

D, Cargo airplanes do not have riser ducts from the conditioned air system 
in the cargo door area. Instead heating blankets are provided to maintain 
warmth in the door area. 

Oct 15/69 
SN REV Mar 1/89 
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RELIEF VALVE 

r,,.. 
1 ..... 

SEE DETAIL D [>----f 
1 
1 
1 
1 ,,, 
~ 
' 

MAIN CABIN CONDITIONED 
AIR DUCT 

AFT CEILING AIR OUTLET 
(WITH CONTROLLABLE 
DAMPER [l>- ) 

CARGO DOOR[:> [f> All except OO-SJA thru OO-SJJ 
DETAIL D[l> 

MAIN CABIN CONDITIONED 
AIR DUCT SEE DETAIL A [t>- Possenger/Cargo convertible airplanes 

• '--

~ 
► 

z 
-1 
n, 

z 
> 
z 
n 
n, 

~ 
> 

1 
~ 

~~ 
t:..J'l i~ 
~~ :t~J r~ 

~+ 
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CONTROL CABIN 
CONDITIONED AIR 
OUTLET (TY!'ICAU 
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,------~- SPRAY TUBES 

CONTROL CABIN AIR 

DISTRIBUTION SYSTEM (i> 

~--.----,-- DUCT OUTLETS 

SEE DETAIL C 

SEE DETAIL C 

CONTROL CABIN CONDITIONED 

AIR DISTRIBUTION SYSTEM o:>, 
[I:> SABENA 00-S.J.A thru 00-SJK 

AR LV-ISA thru LV-ISO 

10 
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Conditioned Air Distribution System 
Figure 1 (Sheet 2) 
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LIGHT SHIELD 

~.1,,,,<::.---J,;~"---- 1 NSTRUMENT COOL! NG 

DETAIL B 

CONTROL CABIN FLOOR 

,,_ ____ ..._ __ POINTER AND 

SHAFT ASSEMBL Y 

NOZZLE[> 
(SEE DETAIL E(t:>) 
(TYPICAL 80TH PILOTS) 

INSTRUMENT 
COOLING NOZZLE 

CONTROL CABIN 
CON0ITIONE0 AIR DUCT 

PILOTS 
FOOT 
WARMER 
DIFFUSER 

21-6-0 
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BUTTERFLY 

Conditioned Air Distribution System 
Figure l (Sheet 3) 
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E. Semiconditioned or cool air flows through individua.l air system ducts 
located. behind the cove lights to individually controlled outlets in 
passenger service units above each row of seats. (See figure 2.) 
Individua.l outlets are al.sa located in the loUIJge, lavatory and galley 
areas and at each crew station 1n the control cabin. A pressure 
regulator in the duct·ensures ~eq_uate flow based on system demand, with 
relief valves to protect against excessive pressure. 

F. Same airplanes are eq_uipped with an individua.l air distribution fan to 
provide adeq_ua.te system a.irflow on the ground with or without operation 
of the air conditioning packs. The fan may al.sa be used in flight to 
augment airflow. On some a.irplanes, a flow controller is installed in 
the fan inlet ducting just upstream of the ind.ividua.l air pressure 
regulator to limit the fan windmilling speed when the fan is turned off. 
(See figure 2 for fan and flow controller effectivity.) 

2. Pressure Regulator 

A. The individua.l a.ir outlet pressure regulator is a pneumatically-a.ctua.ted, 
differentia.l pressure controlled butterfly vaJ.ve that mainta.ins a constant 
flow of semiconditioned a.ir to the outlets. The pressure regulator is 
located in the a.ir conditioning distribution bey. 

3. Grotn1d Conditioned Air Val.ve and Duet 

0 

A. The ground conditioned a.ir valve is a swing check vaJ.ve, located just 
above the gro,md connection, to prevent reverse flow. The ground 
conditioned a.ir duet is an extension of the main mixing duet. It has an 
exterior connection for receiving a.ir from an externa.J. source for air 
conditioning on the ground. A dra.in is provided beside the a.ir vaJ.ve 
to prevent the a.ccumulation of water. 

Jul 15/67 21-6-0 
Page 5 + 
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INOIVI0UAL AIR 
DISTRIBUTIO N DUCTING 
DISTRIBUTION BAY 

PRESSURE 
REGULATOR 

IN0IVIDUAL AIR 
DISTRIBUTION DUCTING 
DISTIUBUTION BAY 

SURGE BYPASS 
VALVE(I> 

INDIVIDUAL AIR 
DISTRIBUTION FAN 

DETAIL AQ:> 
FWD!l:? 

DETAIL B[i> 

[I::> SABENA OO-SJA thru OO-SJE 
BOAC G-APF8 thru G-APFP and G-ARRA 

(I>, All TCA & RTCA 

[I:>- All except: 
SABENA OO-SJA rhru O0-SJK 
BOAC G-ASZF, GASZG, and 707-436 airplanes 

(I:>- SABENA OO-SJH, OO-SJJ, and 0O-SJK 
BOAC G-ASZF and G-ASZG 

DETAIL C(I> 

[>, A Il Passenger/Carga convertible airplanes 

(r:> SABENA OO-SJF and OO-SJG 
8OAC G-ARRB and G-ARRC 

LAVATORY 

CONTROL CABIN /, 
IN0IVI0UAL AIR /, 
OUTLETS 

I 

/ 
I 

SëE DETAIL C FOA(I> 

21-6-0 
Page 6 

MAIN CABIN 
INOIVI0UAL 

~sëe DETAILS e ANC F 
FOR G:> ANC[> 

CONTROL CABIN 
IN0IVIOUÄL ÄIR 
0ISTRIBUTION 0UCT 

Individual Air Distribution System 
figure 2 (Sheet 1) 
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• 1/ 
1/ 

- __ . MAIN CABIN 
_ _ INDIVIDUAL AIR 

_./ DISTRIBUTION DUCTS 

1/ -
~ 

/ 

9 
Jul 15/68 

INDIVIDUAL AIR 
DISTRIBUTION DUCT 

DET All E ffi> 

. .. ________ 1 l ~ .. ~ :.,, 
,_.:,_,,,., 

DETAIL D 

TYPICAL PASSENGER 
SERVICE UNIT 
INDIVIDUAL AIR 
OUTLETINSTALLATION 

DETAIL F[t>, 

Individual Air Distribution System 
Figure 2 (Sheet 2) 21-6-0 
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4. Flow Controller 

A. The flow controller is a pneurnatically actuated, differential pressure 
controlled butterfly valve that maintains a constant flow of conditioned 
air to the control cabin outlets. The flow controller is located in the 
air conditioning distribution bay. 

5. Relief Valves - Individual Air and Control Cabin Distribution Systems 

A. The control cabin distribution system relief valve is a spring-loaded 
flapper valve located in the distribution duet at station 600E above the 
forward cargo compartrnent ceiling panel. The valve relieves the initial 
pressure surge before the flow controller takes effect or when airflow 
is stopped by the control cabin emergency manual control valve. 

B. The individual air distribution system relief valves are spring-loaded 
flapper valves installed in the individual air distribution ducts to 
relieve the initial pressure surge until the pressure regulator takes 
effect and when individual outlets are closed. The valves are located 
in the air conditioning distribution bay. 

1 6. Air Distribution Bags (See figure 3 for effectivity.) 

A. 

B. 

21-6-0 
Page 8 

Air distribution bags between the cabin insulation and interior lining 
are used for the distribution of conditioned air to the main cabin. The 
bags are made of thin, pliable plastic sheet. Each bag has one or two 
legs attached to the riser outlets and secured by plastic tape. Air 
enters the bags through the legs and leaves through openings along the 
upper edge, which is reinforced by a heavier plastic strip. The bags are 
suspended on the cove light lens support angle, above the windows, by 
means of clips. 

A small amount of air leaks from each bag into a space between the outer 
and middle window pa.ne through a hole in the bag. The hole is reinforced 
by a sponge plastic washer (grommet) cemented to the bag. (See figure 3.) 

0 
Jul 15/67 

+ 
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PASSENGER AIR 
DIS TRI BUTIO N DUCT __,__---1-----4...-,~ 

SUPPORT 
ANGLE 

AIR DISTRIBUTION BAG 

WINDOW PANEL 

----- INSULATION 
PANEL 

- ---~ · WINDOW 
PANES 

i------WINDOW 
PANEL 

-+--- INSULATION 
PANEL 

CENTER 
PANE-,- -

REVEAL ---==-• 

DETAIL B 

lt!....-...--- LE NS 
SIJPPORT 
ANGLE 

---WINDOW 
PANEL 

---AIR 

DETAIL A 

DISTRIBUTION 
BAG 

,df'i..---t--0UCT AIR 
OUTLET 

AIR DISTRIIUTIO~ 

BAG (TYPICAL) i/ t----- -+-

AIR 
DUCT 
RISER --- -

10 

Jul 15/68 

--'r-+--- AIR DISTRIBUTION BAG 
SEE DETAIL C 

\ - GROMMET 

EFFECTIV/TY 
"t--:;:::..~,--- AIR 

BAFFLE 00-SJA thru 00-SJF 

,.,_.._ __ AIR EXIT 
GRILLE 

\ 

\ ~ 
BAG AIR 
INLET - ---

DETAIL C 

Air Distribution Bag Location 
Figure 3 21-6-0 

Page 9 
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l 7. Hot Wall Ducts (See figure 4 for effectivity.) 

A. Plastic ducts route conditioned air from the riser ducts, between the 
cabin insulation and the interior lining, and out the cove outlets. 
(See figure 4.) The ducts attach to the risers and outlets with tape. 
Where there is one riser in a window bay, the duet branches and goes up 
either side of the window. Where there are two risers, a separate duet 
routes air up each side of the window. 

B. Cargo airplanes are equipped with two aluminum turbulence generating ducts 
as part of the smoke detector system when operating in the all-cargo 
configuration. One duet is located at station 1370 right side and the 
other at station 1397 left side. Each turbulence generating duet 
exhausts through a hole in the interior lining, about 3 feet off the 
floor, to prevent srnoke stratification. 

8. Control Cabin Air Manual Shutoff Valve 

A. A control cabin manual shutoff apparatus is located under an access door 
in the right rear floor of the control cabin. (See figure 1, detail A.) 
A combination handle and pointer positions the valve through a linke.ge 
assembly. The handle is locked by a thumbscrew that unlocks when i t is 
screwed down. 

1 9. IndividuaJ. Air Distribution Fan (See figure 2 for effectivity.) 

A. 

21-6-0 
Page 10 

The individuaJ. air distribution fan is a motor-driven axial flow fan 
used to augment the flow of air in the individual cool air system in the 
airplane. The fan is located in the air conditioning distribution bay 
above the individual pressure regulator and is controlled by a switch 
on the flight engineer's panel marked PSU AIR FAN. 

6 
Jul 15/67 
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EFFECTIVITY 

Al I TCA & RTCA 

RACEWAY----.,_ 

IN0IVIOUAL AIR 
DISTRIBUTION 
DUCT ___ .,._,,,___ ove LIGHT 

TOP TRIM MOL0ING 

COVE 
OUTLET 
SEE DETAIL A 

;17;~!-1--- WINOOW SHA0E ROLLER 

J-,;,j'-#-1++--- OUTER PANE 

1,-Hf-i1----CENTER PANE 

_,__ __ INNER PANE 

PASSENGEi{ 
SERVICE UNIT 

COVE 
OUTl.fTS 

0UCT ASSEMSL Y 

Il : 0 . L . 
: ' . . _J 

RISER DUCT I' 1 ; 

TYPICAL DUCT INSTALLATION 

DETAIL B 

~-- SHA0E HAN0LE IT:> T IJt'Oofan 
AN0 WIN0OW WIPER 

--.:>..-WINOOW 
PANEL 

i----FLOATING 
TRIM 

1---DA0O PANEL 

----AIR CONDITIONING 
HOT WALL OUCT 
SEE DETAIL 8 

·=~-'H--- TAPE 

"""'--AIR !!AFf"l.f û> 

TR.IMM!:0 E0GE 

COVE OUTLET~ 
UCEWAY TA8 

DETAIL A 

Jul 15/68 Hot Wall Duet Installation 
E'igure 4 

21-6-0 
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10. Surge Bypass Valve (See figure 2 for effectivity,) 

A. On later airplanes a surge bypass valve is installed downstream. of the 
gasper air fan. The surge byr:iass valve is pneumatically o:perated and 
automatica.lly opens to byl)ass air into the air conditioning mixing 
chember when the d.ifference in :pressure caused by the gasper air fan 
reaches 10 inches of water. O:pening of the va.lire eliminates fan 
buffeting, resulting when toa ma.ny individual air outlets are closed. 

ll. Control Cabin Electric Heaters (See figure 1 for effectivity.) 

A. Control cab in 500-watt electric heaters are installed at the pilot and 
copilot foot outlets. 300-watt electric heating elements are installed 
in the supply ducts les.ding to the spray tubes, along the wind.ow sills. 

B. Each hes.ter is connected phase-to-phase for high heat and :phase-to­
ground for low heat by means of individual manuall.y-cóntrolled switches. 

2l-6-0 
Page 12 

A relay energized through the landing gear safety switch interrupts power 
to the svi~ches and renders the heaters inoperative when _the airplane is 
on the ground. The switches are located at the pilot and copilot 
sidewalls adjacent to the ash-tray. 

6 
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PRESSURE REGULATOR - MAINTENANCE PRACTICES 

1. Rem.oval/Installation Pressure Regula.tor 

A. Re!IIOve Pressure Regulator 

( 1) Remove aft bulkhead of for.rard ca.rgo compa.rtment. 

(2) Disconnect do'-'?lstream :pressure sensing line at regulator. (See 
figure 201.) 

( 3) Disconnect and remove v-ba.nd clamps connecting the regulator and 
ducting and remove gas.kets. 

B. Install Pressure Regulator 

( 1) Check a.nd remove foreign objects from ducts. 

(2) Position the :pressure regulator and new gaskets for 
installation. (See figure 20l.) 

(3) Connect the ducts to pressure regul.a.tor vithV-ba.ndcla.mps. Torq_ue 
to 70 to 8o pound-inches. 

( 4) Connect downstream. pressure sensing line. 

( 5) Install aft bul.khead of forward cargo compa.rtment. 

2. Adjustment/Test PJ:essure Regulator 

6 

A. Test Pressure Regulator 

(l) Discoo.nect do-wnstrea.m ::pressure sensing line. 

(2) Ap:ply- pressure of 12,4 inches of -water at dow.stream pressure 
sensing line connection. Valve shall remaill tull o::pen as 1.ndicated 
by- valve :position indicator. 

(3) Increase pressure to 15 .6 inches of -we.ter, Valve shs.ll mve to the 
closed :position. 

(4) Re-connect do-wnstream pressure sensing line, 

Mar 15/63 2l-6-41 
Page 201 
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PAA 
ÄF 
SABENA 
BOAC 
Al/ 
EL AL 

EFFECTIVITY 

N714PÁ THRU N759PA 
F-BHU THRU F-BHSR 
00-SJ). THRU 00-SJE 
G-ÄPFB THRU G-ARRÄ 
VT-DJI THRU YT-DMH 
4X-ATA THRU 4X-ATB 

OOWN STREAM 
PR ESSUR E SENSING 
LINE--------i 

PRESSURE REGUL.A.TOR 

OOWN STREAM 
PRESSUR E SENSING 
LINE CONNECTION___:,~~~:_.-!;~ 

TCA 

RTCA 

EUECTIVITY 

LX-Nl9 9 6 
LX-N20l!:18 
LX-N20199 

LX-Nl9997 
LX-N20000 

f ··-----~\11. 

.A.IR COM04TIO~IHG 
OISTR l!UTl0t4 !À Y 

.. •· / . 
, 

~ . 

'.-------OISTRIBUTION OUCT 
11-!0IYIOUAL AIR 

Nr.------CLAMP. TYP. 
INSTALLATION 

J.-.---CLAMP • TYP 
OPEN POSITION 

21-6-41 
:?age 202 

Individual Air Dist=ibution Systern 
?ressure Regulator Installation 

E"igure 20 l 
Dec 15/61 

SN REV J~l 31/99 
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C. Re.move Todi·rtd.ual. Air Distributioc. Cuet Re.!.ief va1,,e 

PAA 
AF 
SABENA 
SOAC 
All 
EL AL 

O> 

( 1 ) Re.ma ve a.tt bulk.b.ea.d of for-..ard c e:go compart:nen t. 

(2) Remove va.1.ve b.old down spring. (See figure 202.) 

'Toe s9ri!lg a.djustnec.t bolt shcul.d' cicit be disturbed. 
Adjust:::ient is set at 23.8 p::iw::.ds spring tensioc.. 

(3) Remove relief valve cover pivot bolts, nuts, and fl.anged 'oushio.gs. 

(~) Re.move re.lief valve cover a.nd gasket. 

EFFECTIVITY 

N714PA THRU N759PA 
F,BHSA THRU F-BHSR 
00-SJA THRU 00-SJE 
G-APFB THRU G-ARRA 
VT-DJI THRU VT .OMH 
4X-A TA THRU 4X-A TB 

COVER• RELIEF 
VJ.LVE-----'-~ 

f··~-.l'll,,.lj 

~ • ~,..,,...,,,.,., ,/ 
FWD -----

J.IR COl-4 DITIOHIHG 
DISTRIE!IUTIOH !.A'T' 

.. . 

EFFECTIVITY 

TCA 

RTCA 

LX-N19996 
LX-N20198 
LX-N20199 

LX-Nl9997 
LX-N20000 

;---------OISTRIBUTJOH OUCT 
IHOIYlOU.>.L J.IR 

·-~------- FUHGEO BUSHIHG 

'-----------SPFUHG • VJ.LVë 
HOl.O CO'lfN 

TCA 
RTCA 

LX-N19996, LX-N20198, LX-20199 
LX-Nl9997, LX-N20000 

6 Individual ~ ... Distribution System Relief Valve Installadon 21-6-71 
Dec 15/61 Figure 202 2age 201 
SN RSV Jul 31 / 99 
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D. Install Ind.ividua.l Air Distrïbution Duet Relief 1/alve 

( 1) E.quip:nent and Materie.la 

(a) DO\I Coming A4ol4 Primer, or equivalent 

(b) DO\I Coming Ca.ta.J.yst XY-27, or equivalent 

( c) DO\/ Coming Adhesive A4ooo, or equivalent 

( 2) Install ne\/ gasket rough aide up by the follO'wing method: 

( a) Clean surface to bare metal. 

(b) Prime gasket and metal faying surfaces vith Dav Coming A4ol4 
Primer, or equivalent, ar.d alla..r to dry 30 minutes, 

(c) Mix 4,5 :i;:e.rts of Do., Coming cata.1.yst XY-27, or equivalent, 
vith 100 1)3.rts (by \/eight) of Do1o1 Coming adhesive A4aoo, or 
equivalent, in an oi:;en container, Pot lii'e is 2 to 4 hours 
at 70°F. 

( d) Apply thin coat of adhesive to gasket and metal f'aying 
surfaces and allov to dry tor one to one and one-ha.li' hours at 
70°F, • 

( e) Press gasket 1'1nn.ly in place and ensure complete contact. 

(3) Position relief valve cover and insta.il nanged bushings, pivot 
balts and nuts. (See figure 202.) 

(4) Insta.il relie1' valve cover hold down spring, 

( 5) Insta.il a.i't bulkhead of forward cargo COIII!=S-..-tment. 

2. Ad.justment/Test Relief Valves 

A. Ad.just Control Ca.bin CODditioned. Air Duet Relief Valve 

( 1) With valve in closed. position, ad.Just spring tension to 23,4 pounds 
using a. spring bala.nce. This is equivalent toa total closing 
torque at 35,75 pouIJd-inches of the pivot bolt. 

B. Ad.just Todividual Air Distribution Duet Relief' Valve 

21-6-71 
Page 204 

( 1) W1th val.ve in closed position, ad.just spring tension to 23,8 pounds 
using a. spring ba.la.nee, This is equivalent to a. closing torq_ue of 
38 potmd-inches a.t the pivot bolt, 

,, 
0 
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GROUND CONDITIONED AIR VALVE - MAINTENANCE PRACTICES 

1 l. Removal/Installation Ground Condi tioned Air Valve 

A. Remove Ground Conditioned Air Valve 

( 1) Remove aft bulkhead of forward cargo compartment. 

(2) Remove bolts at lower connecting flange. (See figure 201.) 

NITT'E: The ground service connection will drop down when the balts 
are removed. 

(3) Remove balts and washers at upper connecting flange. 

(4) Remove air valve assembly and gasket. 

~ 
FWD 

© 
May 15/59 
Revised 

MAIN MIXING 
OUCT 

i-----GROUND CONDITIONED 
AIR VALVE & DUCT 

GASKET 

WATER 
DRAIN 
TUBE 

GROUNO SERVICE COHNECTIOM 

Ground Conditioned Air Valve and Duet Installation 
Figure 201 2:i.-6-51 

Page 201 
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Al R CONDITIONING 
Ground Conditioned Air Valve 

Maintenance Practices 

B. Install Ground Conditioned Air Valve 

21-6-51 
Page 202 

(1) Position new gasket and air valve assembly. (See figure 201.) 

NOTE: Adjust check valve to insure proper seating. The portion of 
the valve under the hinge is spring loaded to unseat, except 
when cabin is pressurized. 

(2) Install balts and washers at lower connecting flange. 

N0TE: The ground service connection must be positioned properly 
before the balts can be installed. 

(3) Install balts and washers at upper connecting flange. 

( 4) Install aft bulkhead of forward cargo compartment. -

END 

© 
M.arch 15/59 
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Flow Controller 

Maintenance Practices 
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FLOW CONTROLLERS - MAINTENANCE PRACTICES 

1. Removal/ Insta llati on Flow Controller 

A. Remove Flow Controller 

(1) Remove aft bulk.head of forward cargo comlJé.rtment. 

(2) Disconnect downstream pressure sensing line at flow controller. 
(See figure 201.) 

(3) Disconnect and remove V-band clamps connecting flow controller 
to duet and remove gasket. 

FW~ 

AIR CONDITIONING 
D.ISTRIBUTION BAY • 

AIR CYCLE 

CONTROL CABIN 
CONDITIONED _, 
AIR DUCT'-----•-~, 

DOWNSTREAM 
PR ESSURE SENSING 
LINE~ 

' 
\ 

" 

FLOW CONTROLLER 

AIR CONDITIONING 
DISTRIBUTION BAY • 

VAPOR CYCLE 

GAS KET 

CLAMP • TYP 
OPEN POSITION 

DOWNSTREAM PRESSURE 
SENSING LINE CONNECTION 

© 
May 15/59 
Revised 

Control Cabin Air Distribution System 
Flow Controller Installation 

Figure 201 21-6-61 
Page 201 I 
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AIR CONDITIONING 

Flow Controller 

Maintenance Practices 

B. Install flow Controller 

(1) Check for and remove foreign objects in ducts. 

(2) Position flow controller and new gaskets for installation. (See 
figure 201. ) 

(3) Connect ducts to flow controller with V-band clamps. Tor4ue to 
70 to 80 pound-inches. 

(4) Connect downstream pressure sensing line. 

(5) Install aft bulkhead of forward cargo compartment. 

2. Adjustment/Test Flow Controller 

A. Test flow Controller 

(1) Disconnect downstream pressure sensing line. 

(2) Apply air pressure of 6 in. water. Valve shall remain open as 
indicated by valve position indicator. 

(3) Increase air pressure to 9 in. water. Valve shall close. 

(4) Connect downstream pressure sensing line. 

END 

© 
21-6-61 
Page 202 
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RELIEF VALVES - MAINTENANCE PRACTICES 

1. Removal/Installation Relief Valves 

6 

A. Remove Control Cabin Conditioned Air Duet Relief Valve 

(1) Remove forward cargo compartment overhead pa.nel. (See Chapter 25, 
Forward Cargo Compartment Equipnent,) 

(2) Remove relief valve cover hold down springs on each side of valve, 
(See figure 201.) 

NOTE: The spring adjustment bolt should not be disturbed. 
Adjustment is set at 23,4 pounds spring tension. 

(3) Remove relief valve cover pivot bolts, nuts, flanged bushings, 
and washers. 

( 4) Remove re Hef valve cover and gasket. 

ll. Install Control Cabin Conditioned Air Duet Relief Valve 

( 1) Equipment and Materials 

(a) Dow Corning A4ül4 Primer, or equivalent 

( b) DO\-r Corntng Ca tal,y st. Y:'l27, or equivalent 

(c) Dow Corning Adhesive A4000, or equivalent 

(2) InstaJ.l new gasket with rough side up by the following method: 

( a) Clean me t "l surface to bare metal. 

(b) Prjrr.e gasket and metal faying surfaces with Dow Coming A40l4 
Primer or equivalent, and allow to dry 30 minutes. 

( c) Mix l1. 5 pa.rts of Dow Coming catalyst XY-27, or equivalent, w1 th 
100 parts (uy weight) of Dow Coming adhesive A4000 or 
equivalent, in an open container. Pot life of this mixture is 
2 to l-1- hours at 70°F. 

( d) Apply thin coat of adhesive to gasket and metal faying , 
surface and allow to dry for one to one and one-half hours at 
70°F, 

(e) Press gasket firmly in place and ensure complete contact. 

(3) Position relief valve cover and install pivot balts with flanged 
bushings, washers, and nuts. ( See figure 201.) 

(4) Install forward cargo compartment overhead panel. (See Chapter 25, 
Forward Cargo Compartment Equipment.) 

Jan 15/67 
+ 
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.,. • · ""- .... :! 

,,I::i:;:;-

~'i?I--- SPRING· VALVE 

-------------GASKET 

HOLD DOWN 

COVER• 
RELIEF VALVE 

DISTRIBUTIOH DUCT • 
COHTROL CABIH 

Control Cabin Conditioned Air fuct Relief Valve Installation 
Figure 201 
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C. Remove Individual Air Distribution Duet Relief Valve 

(1) Remove aft bulkhead of forward cargo compartment. 

(2) Remove valve hold down spring. (See figure 202.) 

PAA 
AF 
SABENA 
BOAC 
All 
EL AL 

NOTE: The spring adjustment bolt should. riót be disturbed, 
Adjustment is sèt at 23.8 pounds spring tension. 

(3) Remove relief valve cover pivot balts, nuts, and flanged bushings. 

(4) Remove relief valve cover and gasket. 

EFFECTIVITY 

N714PA THRU N759PA 
F-BHSA THRU F-BHSR 
00-SJA THRU OO-SJE 
G-APFB THRU G-ARRA 
VT-DJI THRU VT-DMN 
4X-ATA THRU 4X-ATB 

COVER • RELIEF 
VALVE--- - ~...t 

f ··-------..1\!U/ 

~ • ~✓--~~. ✓/ 
FWD ._._ 

AIR COMDITIOMIHG 
DISTRIBUTIOM BAY 

. .._____ 
EFFECTIVITY 

PAA 
AF 
SABENA 
BOAC 
All 
EL AL 
CEA 

N760PA AND ON 
F-BHSS AND ON 
OO-SJF AND ON 
G-ARR B AND ON 
VT-DNY AND ON 
4X-ATC AND ON 
ALL AIRPLANES 

,--------- DISTRIBUTIOM DUCT 
IMDIVIDUAL AIR 

~-- ----- BOLT. SPRIMG 
ADJUSTMEHT 

'-'-'ii---+.......;.'------ BOLT • PI_VOT 
,tS:Sl•....:,-......_ 1 _ _J 

'----------SPRIHG · VALVE 
HOLD DOWH 

(i:> PAA N760PA AND ON, AF F-BHSS AND ON, SABENA OO-SJF AND ON, 
BOAC G-ARRB AND ON, All VT-DNY AND ON, EL AL 4X-ATC AND ON, AND 
ALL CEA AIRPLANES 

6 
Dec 15/61 
Revised 

Individua.l Air D:l.stribution System Relief Valve Installation 
Figure 202 21-6-71 
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D. Install Ind.ividual Air Distribution Duet Relief Valve 

( 1) F,quipnent and Ma.terials 

(a) Dow Coming A4014 Primer, or equivalent 

(b) Dow Coming ca.talyst X'f-27, or equivalent 

( c) Dow Coming .Adhesive A4ooo, or equivalent 

(2) Install new gasket rough aide up by the following method: 

( a) Clean surface to bare metal. 

(b) Prime gasket and metal fäying surfäcee with Dow Coming A4014 
Primer, or equivalent, and allow to dry 30 minutes, 

(c) Mix 4,5 parte of Dow Coming catalyst X'f-27, or equivalent, 
with 100 parts (by weight) of Dow Coming a.dhesive A4000, or 
equivalent, in an open container, Pot life is 2 to 4 hours 
at 70°F. 

(d) Apply thin coat of a.dhesive to gasket and metal faying 
surfaces and allow to dry for one to one and one-half hours at 
70°F, • 

(e) Prees gasket firml.y in place and ensure complete contact, 

(3) Position relief valve cover and install flanged bushings, pivot 
balts and nute. (See figure 202.) 

(4) Install relief valve cover hold down spring, 

(5) Install aft bulkhea.d of forward cargo compartment. 

2, Adjustment/Test Relief Valves 

A. Adjust Control ca.bin Cond.itioned Air Duet Relief Valve 

(1) With valve in closed poeition, ad.just spring tension to 23,4 pound.e 
using a spring balance, This is equivalent to a total cloeing 
torque of 35,75 pound-inches of the pivot bolt. 

B, Adjust Individual Air Distribution Duet Relief Valve 

( 1) 

21-6-71 
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With valve in closed position, ad.just spring tension to 23,8 pounds 
using a spring balance, This is equivalent toa closing torque of 
38 pound.-inches at the pivot bolt. 
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HOT WALL DOCTS - MAINTENANCE PRACT ICES 

1. Remova l / Ins tallation Hot Wall Ducts (See figure 201). 

10 

A- Equipment and 1-!a.terials 

(l) 'I'afe, Minne!ota Min:1ng & M:f'g. Co., No. 474. Vinyl Plastic Ta:p?. 

B, Remove Hot Wall Ducts 

( 1) Remove partitlons and cabin e~pment as necessary, See Chapter 25, 
"Fassenger Cabin Partitions," "Pa.ssenger Seats," a.nd "Passenger 
Cabin Equipment," 

( 2) Remove air return grills, da.do panels, vindov panels, transparent 
plastic sheets, and cove light covers, See Cllapter 25, "Passenger 
Cabin Eq_ui_pment. 11 

(3) Remove tape securing hot .rail du.et to riser duet and separate ducts, 

( 4.) lAosen race-w.y screws. 

(5) Rotate cove outlet and duet assembly inboa.rd until cove outlet slips 
free from race-w.y. 

fîOTE: Continue to leasen racevay screvs as necessary to free cove 
out let. 

( '1) netighten raceva.:r screvs. 

(7) Cover riser duet outlet to prevent foreign material entering 
distribution system. 

C, Inst.all Hot Wall Du.cts 

(1) Insta.il cove outlets, 

(a) Loosen racewa.y screws, 

Jun 15/65 
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(b) Trim cove outlet ende to fit between raceway tabs. Allowable 
clearance ie 0.01 :inch. 

(c) Position cove outlet on raceway. 

NOTE: Continue to loosen raceway screws until cove outlet 
slips :into position. 

(d) Tape corners of cove outlet to raceway. 

NOTE: At locations 'Where there is no individual air 
distribution duet, apply tape along entire top flange 
of cove outlet. 

(e) Tighten raceway screws. 

(2) Slip hot wall duet over riser and slide duet down as far as possible. 
Do not tape. 

NOTE: A transition duet is used to connect the riser duet and the 
hot wall duet 'Where the riser duet is oval shaped or hae a 
smaller diameter. Tape transition ducts in the normal 
rna.nner. 

(3) Slip hot wall duet up on riser far enough to allow top of duet to 
slide over end of cove outlet. 

(4) Tape hotwall duet to cove outlet. 

NOTE: All taped ducts must overlap a minimum of one inch. Tape 
must be applied with a minimum of two wraps. 

(5) Slip hotwall duet up on riser as far as possible to force duet 
tight against the insu.lation blanket in the window area. 

NOTE: Check that hot wall duet, 'When pushed outboard by sidewall 
:i;:anel, will have nwcimum possible clearance with window 
shade roller and brackets. Check that duet will not be 
collapsed or wrinkled at any location. Check that wire 
reinforced ducts will not be kinked on window shade roller 
brackets except between station 88o and 900 where duet may 
be reduced to area available between sidewall, intercostal, 
and gear flag bar. 

(6) Hold duet in position and tape as noted in step (4). 

(7) Install air return grills, da.do pmels, window r,e.nels, transr,e.rent 
plastic sheets, and cove light covers. See Chapter 25, "Passenger 
Cabin Equipnent." 

(8) Install r,e.rtitions and cabin equipnent as necessary. See Chapter 
25, "Passenger Cabin Partitions," "Passenger Seats," and "Passenger 
Cab:in Equipnent." 

Jul 15/68 
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INDIVIIUAL AIR DIS'l;RISCJTION F.AJ."'î - ~'iCE PRACTICES 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-N19997 
LX-N20000 

1. Re!!!O'V'el/Installa.tion Individual. Air Distribution Fan 

A. Remove IndividuaJ. AiI Distribution Fan 

(.1) Discoo.nect electrical connector. (See ügure 201. ) 

(2) Discor:mect c.levis at fan bracket. 

(3) Discor:mect and remove V-ba.nd c.lamps coo.necting the fan and ducting. 

(4) Remove fan. 

f··-~\Llj 

•. · / .. 

.. 

FW~ 
cv.MP 

FW~/~ 
C---'f Ha D 

Q..AMP 

1----raANSITlON OUCT 

Dec 15/61 
Individual Air Distribution Fan Installation 

Figure 201 
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B. Install Individual Air Distribution Fan 

(1) Position indiYidual air d.istribution fan for ins-callation. (See 
figure 201 . ) 

(2) Cao.neet the duets to air distribution fan ~ith V-band clam~s. 

(3) Cao.neet clevis to fan bracket. 

(4) Cao.neet electrical connector. 

2. Adjustment/Test Individua.l Air Fan To.stal.lation 

A. Close Circuit Bres.kers as Fellows: 

(1) Oil cooler override switch, safety and turbocompressor f'low con.trol. 

(2) Left-hand air conditioning. 

(3) Right-hand air conditioning, 

(4) Pack valves. 

(5) Individual air distribution fan. 

B. Turn "ON" left-hand and right-hand air conditioning switches. 

NOTE: Fan operation cna.y also be cheeked with air conditioning switches 
off. 

C. Turn "ON" Pass enger Service Unit (PSU) air fan s-.1i tch. 

D. Wi th indi vidual air outlet open airf'l.ov should cotm11ene e. 

E. Turn "OFF" air conditioning switches and PSU airfan switch. 

21-6-91 
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SURGE BYPASS VAJ.. VE - MA.INI'ENA.OCE PRACTICES 

l. Removal/Installatfon Surge ByJ:ass Ve.lve 

A. Remove Su.rge Bn;ass Ve.lve 

(l) Remove att bu.lkhead o:r fo:rw.rd cs:go comp!.rtment. (See :f'igure 201.) 

( 2) Disconnect pressure sensing line at surge bn:ass va.lve. 

(3) Disconnect and. remove V-band. connecting surge by:pa.ss valve tö duet. 

( 4) Remove surge °by1:ass valve. 

B. Install Su.rge Bypi.ss Val.ve 

(1) Check tor and remove foreigo. objects in ducts. 

(2) Position surge bn:e,ss valve tor installa.tion. (See :f"1gure 201.) 

(3) Connect dllcts to surge bypa.ss valve vith V-band. 

( 4-) Connect pressure sensing line a.t surge bypa.ss valve. 

(5) Insta.11 at't bu.lkhee.d ot torwa.rd cargo compu-tment. 

Jul 15/68 
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C. Test of Manual Air Shutoff Valve 

(1) In control cabin, open manual•air shutoff access door, position 
pointer in closed posi~ion and loek. 

(2) In lower nose compartment, check valve arm: should point forw.rd. 

(3) In control cabin, move pointer to open position and loek, 

(4) Close manual air shutoff access door. 

SN REV. November 27, 198G AI.EG.CA. 
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INDIVIDUAL (GASPER} AIR DUCTS - APPRO\IED REPAIRS 

1 . General 

A. Ruptures at corners of the air d.istribution header duet and at stress 
concentrations where brackets and goosenecks are attached can be quickly 
repaired by method 1. A complete sepa.ration of the distribution duet 
should be repaired as described in method 2. These repairs can be made 
to all types of plastic material currently used for air distribution ducts. 

2. Eguipment and Materials 

A. Cleaning solvent :EMS 3-2 

B. Adhesive tape, Minnesota Mining & Mfg co., No. 474 Vinyl Plastic Tape, 
1 inch wide 

C. Fiberglass cloth tape, style 128 or 181, United Merchants' Industrial 
Fabrics, or equivalent. 

(1) 1-1/2 inches wide for method 1. 

(2) 3 inches wide for method 2. 

D. Adhesive :EMS 5-19, class B-1/2 or :EMS 5-31, Minnisota Mining and Mfg. Co . 

3. Repair Individual (Gasper) Air Ducts - Method 1 

6 

A. Remove cove light section within area of duet failure. 

B. Remove insulation from ducting as required to facilitate the repair. 

C. Drill ends of cracks to prevent further crack propagation. 

D. Clean repair area with solvent. 

E. Apply a liberal coat of adhesive to the ruptured area toa minimum of one 
inch beyond end of rupture. 

F. Attach one end of 1-1/2 inches wide fiberglass tape to duet with adhesive 
tape . Wrap the ruptured .area maintaining 1/4 inch minimum overlap on 
each lap of fiberglass tape. Fiberglass should extend a minimum of one 
inch beyond each end of the rupture. (See figure 801.) 

Jun 15/64 21-6-121 
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G. Wrap fiberglass so· that adhesive is forced to impregnate the fabric. 

H. Attach end of fiberglass tape to duet with adhesive tape. 

I . Cure the adhesive at a temperature between 120° to 140°F to complete 
repair as quickly as possible. 

~: Applied adhesive, EMS 5-19 Class B-1/2, is considered ready for 
handling after it has become tack-free and hard enough to resist 
being deformed by finger pressure. This ordinarily requires 
approximately 16 hours at 75°F. Gure of adhesive can be reduced 
to 2 hours by local application of hot air at 135°F. 

CAUTION: DO NOT EXCEED 160°F OR DAMAGE-'ID THE DUCT MAY RESULT. 

INDIVIDUAL 
(GAS PER) AIR 
DISTRIIUTION 
HEADER 

RUPTURE 

DIULL HOLE 

ADHESIVE TAPE 

METHOD 1 

1 INCH (MIN) 

l"IIEIIGLASS 
CLOTH TAPE 

ADHESIVE 

IMOIVIDUAL (GASPEII) AIR 
DISTRIIUTION HIADEII 

METHOD 2 
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Individual (Gasper) Air Duet Repairs 
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4. Repair Individual (Gasper) Air Ducts - Method 2 

A. Remove cove light section with area of duet failure. 

B. Remove insulation from dueting as requ.ired to faeilitate the repair. 

C. Smooth sharp edges of duet separation with a file. 

D. Clean repair area with solvent. 

E. Coat 3 inch wide fiberglass cloth tape on one side only with a liberal 
coat of adhesive 0.015 to 0.010 inch thick. 

F. Wrap one layer of coated fiberglass cloth tape (with adhesive down) over 
joint with 1 inch minimum lap on each duet. Overlap tape ends 1-2 inches 
at the tape joints. Pull out wrinkles in the fiberglass tape and smooth 
out any voids between the fiberglass and the ducts. 

~: Gap between duet sections should not exceed 1/4 inch. 

· G. Cure the adhesive at a temperature between 120° to 140°F to complete 
repair as qu.iekly as possible. 

E.Qm: Applied adhesive H-1S 5-19 Class B-1/2 is considered ready for 
handling after it bas become tack free and hard enough to resist 
being deformed by finger pressure. This ordina.rily requires 
approximately 16 hours at 75°F. Cure of adhesive can be reduced 
to 2 hours by local application of circulating warm air of 135°F. 

CAUTION: DO NOT EXCEED 16O°F OR DAMAGE 'ro THE DUCT MAY RESULT. 

6 
Jun·15/64 21-6-121 

Page 803 + 



.') 

) 



BDEIN'~+ 

MAINTENANCE MANUAL 

SURGE BYPASS VALVE - MAINI'ENANCE PRACTICES 

EFFECTIVITY 

All except 00-SJA thru 00-SJK 

1. Removal/Installation Surge Byi;e.ss Valv~ 

A. Remove Surge Byp1.ss Valve 

(1) Remove aft bu.lkhead of forward cargo comp1.rtment. (See figure 201.) 

(2) Disconnect pressure sensing line at surge byp1.ss valve. 

(3) Disconnect and remove V-band connecting surge byp1.ss valve to duet. 

(4) Remove surge byp1.ss valve. 

B. Install Surge Byp1.ss Valve 

(1) Check for and remove foreign objects in ducts. 

(2) Position surge byp1.ss valve for installation. (See figure 201.) 

(3) Connect ducts to surge byjass valve with V-band. 

( 4) Connect pressure sensing line at surge byp1.ss valve. 

(5) Install aft bu.lkhead of forward cargo conip1.rtment. 

10 
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AIR CONDITIONING ~IR ÇYCLE - DESCRIPTION AND OPERATION 

1. General 

13 

A. The air conditioning system utilizes an air cycle refrigeration system 
for cooling same of the hot compressed air supplied by the 
turbocompressors of the pneumatic system. 'Ihis hot air is either used 
directly, pre-cooled in the primary heat exchanger, or is routed through 
the air cycle machine and secondary heat exchanger for additional. cooling. 
The pre-cooled and ful.ly cooled air is mixed With hot air in varying 
proportions as necessary to maintain a selected cabin temperature. 
Mixing is accomplished in the temperature control valve aasemblies in 
response to signals received from the air conditioning control system. 

B. The air cycle system includes two cooling packs located below the wing 
center section and a ram air duet system running parallel to wing to body 
junction. (See figure 1.) Each pack contains a pri.mary and a secondary 
air-to-air heat excha.nger, an air cycle machine, a water separator with 
an anti-icing thermostat and control valve, and a turbofan with shutoff 
val ve. The ram air duet system consists of entry and exit dampers, a 
damper for governing air flow through the secondary heat excharlger, 
actuators for positioning the dampers, and the turbofan mentioned as a 
part of the air conditioning pack. 

c. Ram air provides cooling for primary and secondary heat exchangers 
during flight. The ram air duet system provides enough cooling air for 
maximum required air conditioning cooling. Since maximum requirements 
are seldom encountered during normal. flight a damper has been located 
at the ram air inlet. Doors are also located at each turbofan and ram 
air outlet. Motor operated actuators, controlled from switches on the 
flight engineer's panel, position the inlet damper and the outlet doors. 
Required airflow through the seconda.ry heat exchanger also depends on 
the cooling requirements of the airplane and JDEcy' not be required at all 
part of the time. A secondary heat exchanger damper limi ts ram air flow 
through the secondary heat exchanger accord.ing to the position of the 
main cabin temperature control valve. Forced circulation of ambient 
ground air, induced by a turbofan, provides cooling for the heat 
exchangers during ground operation. A ram air shutoff valve may be 
opened to admit ambient air to the cabins for ventilation during 
nonpressurized flight. 

D. The air that is routed through the air cycle packs for cooling, flows 
through the primary heat exchanger where it becomes cooled or 
semiconditioned air. (See figure 2.) This semicond.itioned air is mixed 
wi th hot air in stages ( 2 ) and ( 3 ) or if in stage ( 4) some or all of the· 
air is routed into the compressor side of the air cycle machine. (See 
figure 3.) Here the high energy air flows into the secondary heat 
exchanger where some heat is extra.cted with little pressure drop. Next 
the air flows into the turbine side of the air cycle machine, expands 
and cools to the lowest temperature in the cycle as it drives the turbine 
wheel. The cold air then flows through the water sepa.rat,or__where excess 
moisture is removed. 
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AIR CONDITIONING 
INSTRUMENTS -­
(FLIGHT ENGINEER'S 
UPPER PANELI 

MAIN CABIN HOT AIR VALVE 
2 TURBOCOMPRESSOR BACK PRESSURE VALVE 
3 MAIN CABIN COLD AIR VALVE 
4 ACM BYPASS VALVE 
5 INDIVIDUAL AIR DISTRIBUTION FAN 
6 LEFT WING ISOLATION VALVE 
7 INDIVIDUAL AIR PRESSURE REGULATOR 
8 INDIVIDUAL AIR FLOW CONTROLLER 
9 CHECK VALVE . 

10 RAM AIR INLET MODULATION PANEL ACTUATOR 
11 AIR CONDITIONING DUCT ADAPTER SECTION 
12 ANTI-ICING THERMOSTAT 
13 WATER SEPARATOR 
14 ANTI-ICING CONTROL VALVE 
15 RAM AIR INLET MODULATION PANEL 
16 RAM AIR SHUTOFF VALVE 
17 AIR CYCLE MACHINE 
18 SECONDARY HEAT EXCHANGER 
19 TURBOFAN SHUTOFF VALVE 
20 PRIMARY HEAT EXCHANGER 
21 TURBOFAN 
22 RAM AIR EXIT DAMPER 
23 SECONDARY HEAT EXCHANGER DAMPER ACTUATOR 
24 AIR CONDITIONING PACK SHUTOFF VALVE (RIGHT) 
25 ,CONDlnONED AIR GROUND SERVICE CONNECTION 
26 PNEUMATIC SYSTEM GROUND SERVICE CONNECTION 
27 CONTROL CABIN HOT AIR VALVE 
28 CONTROL CABIN COLD AIR VALVE 
29 FLOW CONT.ROLLER 
30 TURBOFAN EXIT DOOR 

'---

RIGHT AIR 
CONDITIONING 
EQUIPMENT BA Y 

·-

AIR CONDITIONING 
DISTRIBUTION BA Y 

LEFT AIR 
CONDITIONING 
EQUIPMENT BA Y 

·, 

:t 
)> 

z 
-4 
m 
z 
)> 

z 
n 
m 

:t 
)> 

= ~ 

~I 

~ i~ 
~ 1 

~+ 



( 
( 

1 
\ 

\ 

0 
M 

-N 

"° 

6 
Jan 15/70 

0 
N 

0,. 

CD -

,0 -.., -
N 

0 -
,.... 

Il') 

BDEINC ':77 /iilil + 
..fhkf&IMiüuktaL 

DC::!J L' 

MAINTENANCE MANUAL 

--

,.... -
Il') -
M -
--
0,. 

Q) 

N 
N 

-N 

0 
N 

0,. 

M -N 

CD -

~~,-'-t-tt--t----~ 
~r"M"'"'+--+---~ 

,.... 
N 

Q) 
N 

Air Cycle Air Conditioning System Equipment Location 
Figu.re 1· ( Sheet 2) 21-12-0 

Page 3 



BOE'"'j~+ 

MAINTENANCE MANUAL 

Q::>, M•in cabin temp contra/ "9lw 
1 ACM bypass valve 
2 Main cabin cold air valve 
3 Main cabin hot air valve 
4 TIC back pres:sure vslve 

[C:> Control êabin temp control vslve 
5 Control cabin cold air valve 
6 Control cabin hot air vslve 

(!:> OO-S.JF and O0-SJG 

TO MAIN CABI N 
TO CONTROL 
CABIN INDIVIDUAL 
AIR OUTLETS 

TO MAIN CABIN 
INDIVIDUAL AIR 
OUTLETS 

INDIVIDUAL AIR 

CONDITIONED 
AIR GROUND 
SERVICE 
CONNECTION 

LOW PRESSURE 
XMITTER 

8 

DISTRIBUTION FAN -,....,,,,.-=---....,...=...J 

ENGINE START 
VALVE --.---------, 

AAM AIR 
INLET MODULATION 
PANEL AND 
ACTUATOR __ __, 

PRESSURE REGULATOR 

(t>INOIVIOUAL 
AIR FLOW 
CONTROLLER 

T/C SHUTOFF 

TURBOFAN EXHAUST 
DOOR AND ACTUATOR 
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Air Cycle Air Conditioning System Schema.tic · 
Figure 2 (Sheet 1 of 2) 
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CONTROL CABIN COMDITI~ 
MANUAL SHUT-OFF VALVE . Ir 

COMPRESSED 
AIR GROUMD 
SERVICE 
CONHECTIOH 

HP HIGH PRESSURE 
ACM AIR CYCLE MACHINE 
TIC TURBOCOMPRESSOR 

m FIRST SPOOL 
ENGINE m SECOND SPOOL 

~ PRESSURE REGULATOR 

~ CHECK VALVE 

• cf}- TEMPERATURE SENSOR 

JI FLOW LIMITER 

CREW AUXILIARY 
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E. The anti-icing thermetat eenses the temperature of the cold air as '1t 
leavee the water separator. When the air temperature reaches 35°F the 
anti-icing control valve opens and semiconditioned air is mixed with the 
cold air as it leavee the air cycle machine to prevent icing in the water 
separator. 

F. The main cabin temperature control valve assembly includes a hot air 
valve, a turbocompressor (T/C) back pressure valve, two cold air valves 
and two air cycle machine (ACM) bypass val.vee. These eix valvee are 
operated by an actuator by means of bellcranks and pushrod.s. The 
actuator is driven by an electric motor on the actuator. The valves are 
mcdulated through four stages to provide va.rying proportions of hot, 
pre-cooled (semi-conditioned) and cold air to the main cabin. (See 
figure 3.) Each stage represents approximately 25~ of time of valve 
position change from full heat to full cold. 

G. At the beginning of stages (1) and (2), hot air only is directed to the 
main cabin. At start of stage (1) the back pressure valve closes off 
approximately 8o~ of the duet area. This creates a back pressure 

21-12-0 
Page 6 

which the turbocompressor Iliust work against. As.a result the air being 
supplied to the air conditioning system at start of stage (1) is botter 
then when the back pressure valve is open at start of stage (2). Bet-ween 
the start of stage (2) and the end of stage (3) air in the main cabin 
distribution duet gradually becomes cooler by the movement of two valves. 
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First the cold air valves modulate from closed to open and second the bot 
air valve moves from open to closed. At the end of stage three the air 
in the main cabin distribution duet is supplied by a mixture of cold and 
semi-conditioned air. n.iring step (4) the air cycle machine bypass valve 
closes and at the end of the cycle only air which bas bad the full cooling 
treatment enters the mixing chamber for cabin conditioning. 

H, Tb~ control cabin temperature control valve assembly is a two valve 
assembly tb.at mixes hot and semi-conditioned or cold air to maintain 
selected control cabin temperatures. 

I. A control cabin auxiliary heat valve allows hot pneuma.tic air to be 
ducted directly to the control cabin when normal ventilating air is shut 
off. Tbe c i:•ew auxiliary heat val ve is controlled by a switch on the 
flight engineer' e uppe:~ instrument panel. 

2. Primary Heat Exchangers 

44 

A. The primary heat exchanger (figure 4) 1s a rectangular unit through which 
hot air from the pneumtic system flows in a bank of parallel tubes, 
cooled by ambient air directed across the tubes. Tbe hot air enters at 
top i~board front of exchanger, fills a plenum chamber along the top 
inboard side, follows a tube bank down, outboard and up to an outnow 
plenum chamber from wbich the cooled air is discbarged into the duet 
leading to the air cycle machine or to the temperature control valve. 

RAM AIR 

The ambient air makes only one pass across the thin walled tubes, :Ram 
pressure provides airflow during flight. 'Ibe arm air exhaust damper is 
open at this time. For ground cooling a turbofan induces air through 
the same ram air ducting but air is exhausted out the turbofan exhaust 
and the ram air exhaust damper is closc!d, 'Ibe ram air exhaust damper 
actuator motor receives power to open the door on takeoff and close 
during landing as a result of a relay in the landing gear safety (squat) 
switch circuit. The exchanger is in the air conditioning equipment bay 
to the r'.:!ar. Tbere is one primary heat exchanger in each pack. 

'---a--c----- DUCT 
CLAMPS 

~~---PRMARY HEAT 
EXCHANGER 

(lCHAUSl DAMPER DUCT ClAMP 
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Primary Heat Exchange :~ 
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A, The air cycle machine (figure 5) is a cooling unit consisting of an 
expansion turbine on a common shaft with a compressor, Pressurized air 
expands through the turbine, driving the compressor, The compressor 
coDlJ)resses air coming f'rom the primary heat exchanger, This air is then 
directed through a secondary heat exchanger in which the heat of 
CODlJ)ression is absorbed, The air leaves the secondary heat exchanger 
restored to approximately the teDlJ)erature it had when entering the 
compressor, The air then enters the air cycle machine turbine, expa.nds 
and cools to the lowest tempera.ture in the cycle. An overheat switch in 
the compressor discharge duet activates the air conditioning unit overheat 
light on the flight engineer' s J)anel. An overheat in the turbine inlet 
duet protects the machine f'rom overspeeding, The air eycle machine is in 
the center part of the air conditioning equi:pment bay between secondary 
heat excha.nger and water separator, Tb.ere is one air cycle machine in 
each pack, 

WATER 
SEPARATOR 

C-RING 

AIR CYCLE MACHINE 
TURBINE-----~ 

21-12-0 
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STRUCTURE BRACKET 

OIL FILLING 

Air Cycle Machine 
Figure 5 
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4. Secondary Heat Excb&ngers 

6 

A. The secondary heat exchanger (figure 6) is a rectangular unit 1n which 
the air exhausted from the air cycle machine compressor flows through a 
bank of parallel tubes, cooled by ambient air directed across the tubes. 
The air enters at the f"ront of the exchanger, fellows one tube bank to 
the rear and returns through a second tube bank to the f"ront, where the 
cooled air is discbarged into a duet leading to the air cycle machine 
turbine. The secondary heat exche.nger is 1n the ram air duet system. 
Ambient airflow is induced by ram effect 1n fligbt and by a turbofan 

BONDING 
JUMPER 

on the ground. A motor operated actuator, controlled by the main cabin 
temperature control valve, cuts off cooling air supply through the heat 
exchanger when the air cycle machine is not operating, The exchanger is 
in the air conditioning equipment bay forward of the primary heat 
exchanger. The seaondary heat exchanger damper and actuator are down­
stream of the exchanger in the ram air ducting, Tb.ere is one secondary 
heat exchanger in each air conditioning pack. 
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5._. We.ter Separators 

A. The water separator (figure 7) is a cylindrical chamber with a cone­
shaped screen covered with a cloth bag for removing excess moisture from 
the air stream. ·Turbine air and bypass air metered by the anti-icing 
control valve enters the chamber and is spun by numerous turning va.nes. 
The centrifugal force throws the water droplets to the separator wall, 
The droplets gather in a collector ring and drain overboard. A poppet 
valve at the upstream end allows air flow to bypass the bag if the latter 
becomes frezen or clogged. ~be separator is in the air conditioning 
equipment bay, forward of the air cycle machine. There is one water 
separator in each air conditioning pack. 

POPPET VAL VE 

SCREEN 
AND BAG 
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Water Separator 
Figure 7 
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6 . Anti-Icing. Control Valve 

6 

A. The anti-icing control valve (figure 8) is a pneumatically operated 
butterfly valve which opens to admit warm air into the water separator to 
prevent icing when the air flow temperature drops below 35°F. The valve 
is normally spring-loaded closed until pressure trom the anti-icing 
control thermostat opens the valve. lhe valve is located in the air cycle 
machine bypass duet in each air conditioning equipment bay. 

JAHITROL CLAMP 

OUCT FROM PRIMARY 
HEAT EXCHANGER 

WATER SEPARATOR 

T -ICIHG COHTROL VAL VE 

Anti-Icing Control Valve 
Figure 8 
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7. Anti - Icing .'I'he rmo s,ta ~ 

A. The anti-icing thermostat (figure 9) consists of a bi-metal temperature 
sensing unit, a pneumatic control valve and a pneumatic servo valve 
mounted at the downstream end of the water separator for sensing air 
temperature. As long as this is above 35°F, the thermostat control and 
servo valves are held open, permitting air to naw from primary heat 
exchanger outlet duet through the thermostat valve ports. When the 
temperature drops below 35°F, the bi-metal unit contracts, which closes 
both valves in the thermostat. This raises pressure in the line to the 
anti-icing control valve and the valve opens to admit warm air to the 
separator. The thermostat is in the air conditioning equipnent bay just 
forward of the water separator in each pack. 

BLEEO HOLES 
2 PLACES AT i B0° AMGL E 

A TT ACHING BOL TS 

FWDQ 

Anti-Icing 'l'hermostat 
Figure 9 

COHTROL LINE TO 
PRIMARY HEAT EXCHANGER 
OUTLET OUCT 

WATER SEPARATOR 

8. Main Cabin Temperature Control Manual. Override 

A. The main cabin temperature control valve installation includes a manual 
override feature. ( See figure 10. ) The landing gear crank can be used 
to manually position the valve. An access door just aft of the lower 
nose compartment door covers a gear and pulley arrangement in which 
the crank is inserted. A cable system from the control cabin to the 
control-valve mak.es it possible to disconnect the motor operated 
actuator and manual.ly position the valve. Operating instructions are 
printed on the lower su.rf'ace of the access door. 
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9, Main Cabin Temperature Control Valve Assembly 

\ 

A. The ma.in cabin temperature control valve assembly (figure 11) is an 
electrically controlled, six vnlve assembly, that mixes hot, semi­
conditioned, and conditioned air to ma.intain selected ma.in cabin 
temperatures. Two air cycle machine bypass valves in the semi-conditioned 
air ducts, two cold air valves in the conditioned air duet and a hot air 
valve and turbocompressor back pressure valve in the hot air duet make up 
the val ve assembly. The six valves are driven by one 115-vol t a-c motor 
through cranks and pushrods. The motor can be stopped or reversed at any 
position in the operating cycle. The actuation signal is received from 
the temperature regulator. 
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Air Cycle Air Conditioning Distribution Bay 
Figure 11 ( -Sheet 1 of 2 ) 
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10. Control Cabin Temperature ControJ. Valve Assembly 

A. The control cabin temperature control valve a.ssembly (figure 12) is an 
electrically controlled two-valve assembly that mixes hot and 
conditioned air to ma.intain selected control cabin temperature. The 
control cabin hot air vaJ.ve and the control cabin cold air vaJ.ve are 
interconnected and driven by a single 115-volt a-c motor that can be 
stopped or reversed at a:ny position in the operating cycle. The 
actuation signal is received from the temperature regulator. A position 
_potentiometer on the hot air valve senses control cabin valve position 
and is electriceJ.ly connected toa position indicator on the flight 
engineer's upper auxiliary panel. 
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Figure 12 
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11. Air Condi ti•oning Pack Shutoff Valves 

6 

A. Left and right air conditioning pack shutoff valves (figure 13) 
are identical six inch diameter motor-driven butterfly valves, 
operating on 115-volts ac, located in the ducts branching from 
the pneumatic crossover duet to the packs. The valves are -
operated by the air conditioning unit switches. (see figure 14.) 
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12, Ram A~r Inlet Damper 
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A, The ram a.ir inlet dE.mpe:r provides a. method f'or chang:ing the area. of 
the opening to the re..~ air duet system in fligb.t. Closing the inlets 
a.ccording to the air conditioning system cooling re~uirements reduces 
a.i=flov through the ra:n air ducts and improves a.ir-1)1.s.r.e perfor:na.nce. 
T-#o pan.els) hinged a-c opposite endsJ a.re cor.nected at their Wlhinged 
ends by a. sliding track arrangement, A 115-volt) a.-c motor operated 
lines.r actuator connects toa crank a.t one end of a. torque tube. At 
the ether end of' the torque tube t~o ether cra..:cits are attached, Za.ch 
of' tl:.ese cranks has a roller f'astened at the end a.va.y trom ·the tube, 
The rollers fit inside cha.nnel tra.ck.s on the tor"ard panel a.r..d • .. hen 
tc.e actuator is extended and retracted the f'orvard panel closes and 
ope~s. The aft pa.nel f'ollovs as a result of' the sliding track 
a.r:-angemen.t bet' .. een the P8:IJ.els. The motor is con.trolled by a tbree 
posi tion s·.n tch labeled "nrrzr VALVE" on the fligh-e engineer' s upper 
a.uxilia.ry pa.nel. When the for"ard :ça.nel moves, the a.ft panel follovs 
as a. result of the sliding ·track arrangem~nt, and a change to the iclet 
opening is obta.ined, A position potentiometer a-c the inboa.ri end of' 

2:-:.2--0 
=~~ 20 

the torque tube trB.!!.sm.its a. position signal to an indicator on the 
flight engineer' s au.."d.l.ia.ry ps.nel. The inlet da.rir:pe:r panels are 
a.ttached to the upper surf'ace of the rsm air inlet duet. The actuator 
is held 1n place by hangers and is located belov the air conditioning 
:packs at the forvard end of' the air conditioning bay, There is one 
rs.m a.ir •~~et damper and actuator for eac~ air conditioning pack, 
See fiöae 14A fcr scie~tic control circuit . 
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• 13 . Pan Air Shu totf Val ve 

A, The ram air shutof'f' valve (figure 16) is a motor-driven two and one half 
inch diameter butterfly valve opera.tine on 115 volts ac tbat ma.y be 
opened to let ventilation air into the ma.in and control cabins directly 
from the ram air scoop, bypassing the air conditioning pack. The ma.in 
cabin tempera.ture control valve must f'irst be in place in the cooler range. 
The valve is in the air conditioning equipment bay outb~ard of the 'W'B.ter 
separator. There is one ram air shutof'f' valve for each pack. 
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( 14, Ram Air Exhaust Door and Actuator 

6 

A. The ram air exhaust door (figure 17) closes for ground air conditioning 
operation and opens during flight, On take-off, a motor driven 
actuator pulls the door inside the ram air exhaust duet to the full 
open position, Dur1ng !light the door ms.y be positioned as desired 
between full open and full closed, The ram air exhaust door is 
located in the aft part of the rem air duet in the air conditioning 
equipment bay. There is one ram air exhaust door for each pack, 

B, The ram air exhaust door actuator is a linear actuator operated by a 
115-volt a-c motor, The motor is wired into the landing gear safety 
(squat) switch circuit so that on the ground the actuator moves the ram 
air exhaust door to the full closed position and on take-off the door 
moves to the full open position, An "EXIT VALVE" switch located on 
the flight engineer's upper panel is also wired into the exhaust door 
actuator circuit which allows moving the door to intermediate positions 
during flight. A potentiometer on the end of the torque tube transmi te 
a position signa.lto an indicator on the flight engineer's upper panel. 
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15, Turbofan 

A. The turbofan (figure 18) 1s a turbine powered fan located in the ram 

21-12-0 
Page 24 

air duet system to move cool air past the heat excb.&ngera during ground 
air conditioning operation. Air f'rom the pneumatic system is directed 
against turb~e buckets located on the outer periphery or a fan. The 
force of the air on the turbine turns the fan, which in blowing air from 
the-duet, maintains flow of ambient air pa.at the heat exchangers. A 
turbofan shut-off v&lve in the pneumatic duet to the turbine is vired 
through the landing gear safety (squat) switches to automatically open 
vhen the airplane lands and close when i t takes off. A turbofan 
exhaust door actuator is &lso vired to close the door on take-off and 
open it on landing . 'lhe turbofan for each pack is located in the air 
conditioning equipment bay, outboard and to the rear of the primary heat 
exchanger. 
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16. Turbofan Shutof'f' Val ve 

6 

A. The turbofan shutoff' valve (f'igure 19) is a motor-driven butterfly valve 
that controle the supply of air to operate the turbofan. The valve 
'operates on 115-volt a-c power. The shutof'f' valve is automatically 
closed on t&keof'f' when the landing gear s&f'ety (squat) switch rel~ is 
de-energized. When the rel~ is energized, as it is on landing, the 
valve automatically opens if' the turbofan exb&ust door actuator is 1n 
the open position. Obta1n1.Jlg power to the open side of' the shutof'f' 
valve through the exb.aust door actuator prevents operation of' the 
turbofan unless the turbofan exb.aust door is open. The turbofan shutof'f' 
valve is located 1n the equipment bay immediately forward of' the primary 
heat exchanger. 

JANITROL CLAMPS ELECTRICAL 
CONNECTOR 

Turbofan Shutoff' Valve 
Figure 19 
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.17. Turbofan Exbaust Door and Actuator 

A. The turbofan exba.ust door opens during ground operation of the air 
conditioning system to provide an exit :f'or the turbofan exba.ust air. 
The door automatically closes on takeof:f' to prevent motoring o:f' the 
turbofan during :f'light. A manual. override switch located on the flight 
engineers upper panel will open the door in :f'light should the ram air 
exit door :f'ail to open. The turbofan exba.ust door opens inward and is 
located on the lower :fuselage outboard of the turbofan. A potentiometer 
attached to structure and linked to the forward outboard corner of the 
door sigil&ls the position indicator on the flight engineers panel. 
Door position is either open or closed. 

B. The turbofan exhaust door actuator, (:t.'igure 20}, is an electro-mechanical 
rotory actuator whoae 1110tor operates :t.'rom 115-volt, ~ingle phase 
alternating current. Arel~ 1n the landing gear safety (squat) switch 
circuit controle current flow to the actuator, In tlight a "TURBO FAN 
EXIT OVERRIDI" switch on the :f'light engineers panel i:>rovides current 
directl.y' to the oi:>en aide ot the actuator. 'l'he . turbotan exhauat door 
actuator and the turbofan shutoff V&lve circuitry prevent oi:>ening the 
shutott V&lve unlesa the door actuator haa 1110ved to the oi:>en position 
and preventa cloaing the door until atter the ahutoft valve has closed. 
Acceaa to the turbo.tan exh&uat door actuator ia by w~ ot the panel on 
the lower tuaelase Just forward of' the exh&ust door. 

21-12-0 
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18. Miscellaneous Air Conditioning System Components 

10 

A. Air Conditioning Unit Switches 

(1) Left and right air conditioning unit switches are on-off switches 
for operating the pe.cks. Both switches are on the flight 
engineer' s upper instrument pa.nel. The switches operate the air 
conditioning pack shutoff ve.lves. When the air conditioning unit 
switches are in the OFF position simultaneously, the crew and 
main cabin temperature control valves are driven to the full cold 
position. 

B. Rem Air Duet System Switches 

(1) The ram air duet system switches are located on the flight engineers 
upper auxiliary panel. These switches permit regulation of ram air 
flow past the heat exchangers and provide fora cooling air exit 
should .the ram air exit stick in the_closed position during flight. 
The switches labeled INIET VALVF. control the right and left 
ram air inlet dal!Iper actuators. The EXIT VALVF. switches 
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control tte right and left ram air exit damper actuators, These are 
three-position switches and provide electrical power to move the 
actuators when the switch is held in the "OPEN" or "CLOSED" position. 
When moved to "OFF" the actuator stays in the position selected, 

(2) The "TURBOFAN EXIT VALVE OVERRIDE" switches can be used to open the 
turbofan exhaust doors in flight should the ram air exit dampers fai: 
to open, These are two-position switches labeled "NORMAL" and "OPEN," 
Unless moved to "OPEN," the turbofan exit door will be open on the 
ground and closed in flight, 

c. Individual Air Distribution (Gasper) Air Fan Switch 

(1) The individual air distribution for switch labeled "GASPER A:R FAN" 
turns on a fan in the individual air distribution system. The sw~t~h 
is a two-position, "ON - OFF" switch and is located on the flight 
engineers upper auxiliary panel, 

D- Valve Position Selecter and Indicator 

E , 

21-12-0 
Page 28 

(1) A valve position indicator is located on the flight engineer's upper 
auxiliary panel. By turning the selecter knob, the position of the 
left or right air inlet, air exit, secondary heat exchanger, and 
turbofan exit doors may be monitored from the control cabin, 
Position of main and control cabin temperature control valves may 
also be monitored with the selecter moved to the "TEMP CONT VALVE" 
position, 
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F. Passenger Cabin Heating Blanlcet Switch 

(1) An electric blanket covering the ma.in cargo dom.· is controlJ ed from 
the flight engineer' s upper panel by the pasz. ,:r,[~e1· ~BI dn hen tl l~·•" 

blanlcet swit,ch. (See "Passe~ger Co.bin Equiprn.~11t," Ch>:q,t.c::r 2'.>:) 

G. Air Conditioning Low Pressure Ga.ge 

(1) Conditioned air avai]el,le from the air condit:loninc ::.;yst,~m is 
moni tored from the con trol cabin by the low :pressm·e [J).f!.e. Air 
pressure is picked up from the ma.in cabin distribution duet und 
routed to the low pressure {!1ige on the flight engirieer 's upper 
panel. During normal opera.tien r;g3.ge should rc~aa ln the greE-:n 
range. Pressure is indicated in inches of VëïLer. 

H. Duet Adapter Sections 

(1) An air conditioning duc.:t ada.pter section (f1r;n.c~ 2:?.) js .l.lbL!Ül1:1J 
in the primary beat exchanger duet and on<:: ,iust fm•wü1•d of tli,~ 
water separato1· to ad,_1ust for mannfacturlng toleranc,::~;. ~'l1-: 

adapter consists of t.ro threaded sections, om: lnte1·nal 811d 0w:: 
external, that are adju::ited to the reri.uired Je1igt.h far..i l,)d:s:,-1 ju 
posi tion w1 th a ,jBlTl nut and sealed wl tb an O .. ,:ii.,g. 
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I. Thermal Switches 

21-12-0 
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(1) 

(2) 

Six thermal switches, two for each air cycle machine, one for the 
main cabin air conditioning duet, and one for the control cabin air . 
conditioning duet, operate on 28-volt d-c power from a circuit 
breaker on the P5 circuit breaker panel. 

Each air cycle machine haa a compressor discharge overheat sensing 
thermoswitch which closea at 335 (± 5)°F and a turbine inlet 
overheat sensing thermoswitch which closes at 270 (± 5)°F, Should 
an attempt be ma.de to route excess air through the air cycle 
machine the compressor discharge air ma.y become toa hot. At 335°F 
the compressor discharge thermoswitch will close and the air 
conditioning unit overheat light will illwninate, When air past 
the turbine inlet overheat thermoswitch exceeds 270°F the 
thermoswitch closes completing a circuit through the turbine inlet 
overheat relay. As a result a circuit is completed to close the 
pack valve. The air conditioning off light on the flight engineer's 
panel will illwninate when the pack valve cloees, In addition to 
providing a circuit to the pack valve the turbine inlet overheat 
relay, when energized, completes a holding circuit to prevent 
opening the pack valve before the reset switch is pushed, When the 
reset switch ie closed the pack valves will not open until the air 
bas cooled sufficiently for the turbine inlet overheat sensor to 
open. 

(3) The .ma.in cabin duet overheat sensing thennoswitch and the control 
cabin duet overheat sensing thermoswitch prevent the respective 
ducts from becoming too hot. The main cabin duet sensor and the 
control cabin duet sensor are set to close at 190 (± 5)°F, When 
the main cabin duet sensor closes, the main cabin duet overheat 
relay is energized completing a circuit to the main cabin 
temperature control valve and driving it to the full cold position, 
At the sarne time a holding circuit 1s completed through the 
overheat reset relay which prevents moving the valve toward the 
warm position without first pushing the reset switch, The control 
cabin sensor provides the same _function to the control cabin 
temperature control valve. A main cabin duet overheat light and 
a control cabin duet overheat light on the flight engineer's panel 
illwninate when a duet overheat condition exists, 
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( J, Check Valves 
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(·l) The main cabin cold air and sem1cond1t1oned air check valves . are six 
inch diameter double hinged flapper valves, They are located in the 
cold air and the semiconditioned air ducts in the air conditioning 
distribution bay, (See figure 23,) 

(2) The control cabin cold air check valve is a four inch diameter hinged 
valve located just upstream of the control cabin cold air valve in 
the air conditioning distribution bay. 

K, Duet System Noise Suppressor 

(1) An "L" shaped stainless steel duet is welded to the control cabin 
cold air crossover duet to act as a noise suppressor, The long side 
of thë noise suppressor runs parallel to the cro~sover duet and is 
completely blocked off at the free end, The noise suppressor reduces 
the noise in the control cabin caused by turbulent air flow in the 
duet .systems, 

FWD (\..... 
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19. CrewAuxiliary Heat Valve 

A, The crew auxiliary heat valve is a motor-opera.ted butterfly valve which 
pennits the flow of hot pneUI!B.tic air directly to the control cabin. For 
additional infonnation on crew auxiliary heat valve, refer to 21-42-0, 
Control Cabin Heating System - Description and Opera.tien. 

20, Operation 

A. The ma.in cabin temperature control valve operates either electrically 
or manually. In either case the ma.nual override control moving p:i.rts, 
cables, cranks, and pulleys, are being moved when the temperature 
control valve changes position. A switch at the ma.nual override 
control interrupts current to the valve actuator during ma.nual operation 
and a clutch mechanically disconnects 1 t from the valve. At this time 
mechanical stops on the ma.nual override control bracket prevent moving 
the control pulley far enough to cause overtravel of the ma.in cabin 
temperature control valve. Unless the valve and override control are 
properly adjusted these stops could prevent no:rnal movement of the 
valve during electrical operation, possibly causing da.ma.ge to the valve 
or ma.nual override components. The secondary heat exchanger damper 
actuators move the damper either open or closed according to ma.in cabin 
temperature control valve position. To relate damper position to valve 
position two switches, actuated by cams on the mnual override pulley 
and control crank assembly, direct power to either the open or closed 
side of the actuators. Each of the three systems, ma.nual override, 
min cabin temperature control va.lve, and secondary heat exchanger 
damper, not only require proper adjustment within each system but 
require proper adjustment as a group to assure untroubled operation. 
For procedure on changing to ma.nual opera.tion from the normal 
electrical operation see figure ·10. 
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AIR CONDITIONING 

Air Conditioning - Air Cycle 

Trouble Shooting 
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AIR CONDITIONING SYSTEM - AIR CYCLE - TROUBLE SHOOTING 

1. General 

A. The following trouble shooting charts are based on testing the air 
conditioning system without air flow. 

B. Prepare for trouble shooting without air flow: provide external 
electrical power to air_plane. Close all air conditioning circuit 
bres.kers. Check control knobs for insecuri ty. Open bath wing 
isolation valves. 

NOTE: Check control cabin control valve linkage adjustment: Run cold 
air valve to full open position (until limit switch stops it.) 
Ad.just linkage so that hot air valve is fully closed. 

2. Air Conditioning System - Air Cycle - Trouble Chart 

SN REV Mar 1/89 
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Prepare for trouble shooting without airflow 
~ 

INEFFECTUAL TEMPERATURE CONTROL IN CONTROL CABIN 

AIR CONDITIONING 
Air Conditioning - Air Cycle 

Trouble Shooting 

Check linkage adjustment Check control cabin If fault light on Check control cabin 
in control cabin tem- air shutoff valve as temperature selecter temperature sensor as 
perature control valve. shown 1n AIR dial 1s illwninated, shown in control system 
(See note.) IF - DISTRIBUTION "Ad.just- see control system trouble chart. 

ment/Test" trouble chart, 

NOT OK - AdJust OK - Check temperature 
selecter as shown in 
control system trouble 
chart. IF -

NOT OK - Proceed with OK - Check control 
control sytem cabin temperature 
trouble chart. control valve action 

by holding control 
cabin temperature 
selecter to manual 
"COOLER" for four 
minutes, then to 
"WABMER" position. 
IF -

1 

C ONTROL CABIN CONTROL CABIN TEM-
TEMPERATURE CONTROL PERATURE CONTROL VALVE 
VALVE FAILS TO MOVE DOES MOVE IN ~TED 
IN EXPECTED DIRECTION - Dim:CTION (As seen on 
Check power at motor position indicators) -
plugs. IF - Check autaaatic tem-

perature control by 
selecting temperature 
above or below cabin 
temperatures. IF -

1 

VALVE DOES NOT MOVE IN VALVE MOVES IN EXPECTED 
EXPECTED DIRECTION - DIRECTION - Check 
Check power to control control cabin flow con-
cabin temperature trailer as in Air 
control valve. IF - Distribution "Ad.Just-

ment/Test", IF -

POWER A'ITAJJ.AM,E POWER NOT AVAILABLE - FLOW CONTROLLER CIC -
Diecaanect actuator Check continuity to Proceed with Air 
trem val ve. Apply control cabin tem- Distribution Ad.Just-
electrical power. IF . perature selecter. IF - ment/Test for duet 

relief valve and 
1 duet integrity. 

ACTUATOR RUNS - Replace ACTUATOR DOES NOT 
control cabin tem-
perature control 
valve, 

21-12-0 
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RUN - Rep.lace CIC - See control system 
actuator (and motor)• trouble chart for 

checking power to tem-
perature regulator, if 
necessary, power source, 
regule.tor. 
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NOT CIC - Repair wiring. 
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Prepare for troub1e shooting without a1rnow. 

INEFFECTUAL ~ CONTROL IN MAIN CABIN 

1 

1 

Check power to main See control system 
cabin temperature trouble cbart tor 
control val:ve motor cbecking main cabin 
plug while holding bath temperature sensors 
selectors to manual with wiring, 
"COOLER" f'or f'our 
minutes, then to manual. 
"WARMER". IF -

POWER AV.An.ABLE AND NO POWER - Check con- POWER AVAILABLE, MOTOR 
MOTOR oom NOT RUN - t1nu1ty to selecter, RUNS, CONTROL VALVE 
Remowi actuator w1 th then to regulator, IF - DOES MOVE IN EXPECTED 
motor. Apply e1ec- DIRECTION (As seen 
trical power to motor. on pos1t1on indicators) 
IF - Check automatic tem-

peratures above or 
below cabin tempera -
tures. IF -

VALVF, DOES NOT MOVE IN 
EXPECTED Dll!ECTION -
Check. main cabin tem-
perature selecter as 
s.bcwn in control system 
trouble cbart. 

MOTOR DOES NOT RUN - OK - Rep1ace gang valve. NOT 0K - Repair wiring. 0K - See control system 
Replace actuator 
motor). 

SN REV Mar 1 /89 
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• trouble chart f'or 
cbecking selecter, reg-
u1ator, power sources. 

21-12-0 • 
Page 103 



Check control cabin 
control valve J.inkage 
adjustment; control 
cabin air shuto:N' valve; 
selector dial fault 
light; both cabin 
temperature sensors -
as for trouble 
"INEFFECTUAL TEMPERATURE 
CONTROL" -

CONTROL Cilm COLD AIR 
VALVE OPEN, HOT AIR 
VALVE CLOSED - Observe 
main cabin temperature 
contrcl valve position 
indicators. IF -

MAIN CABIN HOT AIR 
VALVE CLOSED, TURBO-
CCMPRESSOR BACK 
PRESSURE VALVE OPEN, 
COLD AIR VALVES OPEN -
Check control system. 

•OEINO _ c;J liil?l 
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MAINTENANCE MANUAL 

Prepe.re for trouble sbooting vitbout air flow 

mSUFFICIENT COOLING IN EITBER OR J30TR CilINS 

Detach turbofan clsmpa, Hold both selectors 
spin fan, (lef't and to manual "COOLER" 
right), If turbofan for four :minute&. 
detective - Replace it. Observe control cabin 

temperature control 
valve position 
indicators. IF -

AIR CONDITIONING 

Air Conditioning- Air Cycle 

Trouble Shooting 

Remove water separator, 
spin air cycle :machine 
turbine, (lef't and 
right). If air cycle 
machine defective -
replace it. 

CONTROL CilIN COLD AIR 
VALVE NOT OPEN, OR HOT 
AIR VALVE NOT CWSED -
Check power te control 
cab!n temperature con-
trol valve motor. 
IF -

NO POWER - Check contin- OK. Disconnect actuator 
uity from valve to tem- from valve and apply 
perature reguJ.ator, pover. IF -
IF -

NJT OK - Repair wiring, OK - Check control 

1 system, 

'l'UllOCCMPHESSOR BACK .ACTUATOR RUNS· Replace .ACTUATOR DOES NOT RUN -
PRESSURE VALVE NOT control cabin tem- Replace actuator (and 
OPEN OR HOT AIR VALVE pere.ture control valve. meter). 
NOT CLOSED OR ONE COLD 
AIR VALVE NOT OPEN· 
Check power to main 
cab~n temperature 
control valve. IF -

OK • D1sconnect NO POWER - Check con-
actuator fro~ valve. tinui ty from val ve to 
Apply power, IF - temperature reguJ.ator. 

IF -

ACTUATOR RUNS - Replace ACTUATOR DOES NOT RUN• NOT OK - Repa1r wiring, OK • Check control 
main cabin temperature RepJ ace actuator. 

1 system. 
:ontrol valve. 

21-12-0 
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AIR CONDITIONING 

Air Conditioning• Air Cycle 

Troubl e Shooti ng 

Check control cabin con-
trol valve linkage 
adJustment; control 
cabin air shutoff 
valve; selecter dial 
fault light; both cabin 
temperature sensors - as 
for trouble "INEFFECIDAL 
TEMPERATURE CONTROL". 

CONTROL CABIN HOT AIR 
VALVE OPEN, COLD AIR 
VALVE CLOSED - Observe 
main cabin temperature 
position indicators. 
IF -

TURBO~CMPRESSOR BACK 
PRESSlIBE VALVE CLOSED, 
HOT AIR VALVE OPEN, 
COLD AIR VALVES 
CLOSED - Check control 
system. 

•aEINO ~ c;J liiJ0 
J~+ DEJD 

MAINTENANCE MANUAL 

Prepare for trouble shooting without a1rnow. 

INSUFFICIENT BEATING IN EITHER OR BOTE CABINS 

Check pneumatic system. Hold both selectors to 
See pnuematic trouble manual "WARMER" for 
chart- four minutes. Obse:r-ve 

control cabin tem-
perature control 
valve position 
indicators. IF -

CONTROL CABIN HOT AIR 
VALVE NOT OPEN, OR 
COLD AIR VALVF. NOT 
CLOSED - Check power 
to control cabin tem-
perature control valve 
motor. IF -

NO POWER - Check 0K - Disconnect actuator 
continuity from valve from valve. Apply 
to temperature reg- power. IF -
ulator. IF -

Nor OK - Repair wiring. OK - Check control 
system. 

WRBOCCMPRESSOR BACK ACID.A!rOR RUNS - Repl.ace ACTUATOR JJUES NU'l' .ttU.N -

PRESSURE VALVE NOT control cabin tem- Repl.ace actuator ( and 
CLOSED OR HOT AIR perature control 

__ ... __ , 
VALVE NOT OPEN, OR .,,..,v .. 

EITHER COLD AIR VALVE 
NOT GLOSED - Check power 
to main cabin tempera-
ture control valve 
motor. IF -

NO POWER - Check con- OK - Disconnect actuator 
tinui ty from val ve to from valve. 
temperature regulator. power. IF -
IF -

1 

NOT 0K - Repa1r 'Wiring, OK - Check control ACTUATOR RUNS - Replace 

1 

SN REV Mar 1/89 

system. main cabin temperature 
control valve. 
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Apply 

ACTU.A!rOR DOES NOT RUN -
Replace 
valve). 

actuator (and 
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EXCESSIVE FOG OR MOISTUBE m MAIN CABIN 

This conclition may not be reprodllceable 
on the ground. On the basis of the f'l.ight 
report, check separator screen and bag for 
obstruction or defects. IF -

GK - Check poppet valve Nor OK - Remove obstruc-
by hooking a piece of tiens or r~place screen 

stiff wire through the with bag if necessary 

drilled hole in end of 
valve shaft, and 
pulling. IF -

CAUTION 
DO ROT PRESS AGAINST 
ANTI-ICING THERMOSTAT 

1 

VALVF. OPERATES FREELY POPPET, VALVE OK -
WITH LESB THAN 35 POUND Check anti-icing control 
ON SHAFT, OR IF VALVE valve by applying 10 
CANNOT :BE MOVED - inches mercury air 
Replace poppet valve. pressure to control 

valve sensing port. IF • 

ANTI-ICING CONTROL VALVF. ANTI-ICING CONTROL VALVE 
DOES NOT OPEN - Replace DOES OPEN - Replace 
valve. anti-icing the:nnostat 

EXCESSIVE NOISE FRa,t AIR CONDITIONmG SYS'I!EM 

Check left and right water separator 
poppet valve for depressions or ether signa 
of clatter on valve body or valve seat. IF -

DEFECTS FOUND - Replace OK - Remove water 
poppet valve. separator. Spin air 

cycle machine turbine 
(left and right aide). 
IF -

AIR CYCIE MACHINE OK - Check for foreign 
DEFECTIVE - Replace matter in distribution 
it. ducts or ports. 

END 
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AIR CONDITIONING SYSTEM - MAINTENANCE PRACTICES 

EFFECTIVITY 
TURIDFAN 

1, Adjustment/Test Main Cabin Temperature Control Valve and Manual Override 

10 

A, General 

(1) Manual override adjustment is included here since its improper 
adjustment can affect normal air conditioning system operation, 

(2) A cable and push rod system extending from the ma.in cabin 
temperature control valve in the air conditioning distribution 
bay to the manual override control beneath the control cabin floor 
makes it possible to manually operate the valve from the control 
cabin, During normal operation an electrical actuator on the 
valve positions the valve. Limit switches in the actuator prevent 
moving the valve butterfly beyond its limit, During manual 
operation this protection is obtained by mechanical stops on the 
manual override control pulley, Since the cable system moves 
during both electrical and mechanical operation it is mandatory 
that the two systems be compatible, If the cable system reaches 
its mechanical stops before the limit switch stops the actuator, 
the motor will continue in its effort to drive the valve and may 
be damaged or may damage some component in the manual override 
system which it is driving against, 

(3) Another system necessarily related to the control valve functions 
as a result of manual override movement, The secondary heat 
exchanger damper actuators move the dampers either open or closed 
according to main cabin temperature control valve position, To 
relate damper position to valve position two switches, one for 
the damper on each air conditioning pack, are actuated by cams on 
the manual override pulley and crank assembly to direct power to 
the open or closed side of the actuators, 

(4) Each of the three systems, manual override, main cabin temperature 
control valve, and secondary heat exchanger damper not only 
require proper adjustment within the system but also proper 
adjustment as a group, When werking on either of these systems 
the following must be considered, 

(a) The manual override should be adjusted and checked when any 
component of the system is replaced if it is necessary to 
disconnect cables or alter adjustment of stop bolts, 
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C0NTR0L CABLE E ------. 
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C0NTR0L CABLE C 

CLUTCH CA BLE A 

MANUAL 
0VERRIDE 
C0NTR0L 
SIE DETAIL A 

MAIN CABIN 
TEMPERATURE 
C0NTR0L VALVE 
SEE DETAIL 1 --------. 

C0NTR0L 
CABLE F 

'f"'I--CABLE 
RETAINER 

..__ _____ COTTER 

KEYS 
---CABLE 

VIEW 1 

Manual Override and Main Cabin 
Temperature Control Valve AdJustment 

Figure 201 (Sheet lof 5) 

STAHJNARY 
SHAFT 
IN ST ALLA TI0N 
SEE DETAIL C 
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iülN CAIIN 
M4NU,U TEMP CCJHTROL 

r ~ 

RE-ENGAGE AUTO, CONTitOL 

1 IJIOVE ELECT, SWITOI TO ''OP'P'" 1 HOLD CLUTCH INOI • •EMOYE 
2 LIFT IRAKE, .OTATE TO "LOCI" TAl'ER LOCIING IET AND STOW 
J OISENGAGE CLUTCH AND INSEIT 2 •ELEASE CLUTCH UOI 

TAl'ER L0CKING ICEY J INSEIT QANI AND HOLD 
, INSERT CRANK AND HOLD 4 l'LACE "IIAII!" TO "NOIMAL"' 
-S l'LACE "IIAICIE" TO "NO"AL" \.,_ ___ _,~ S ROTATIE CIANI TO "COOL" 
, ROTATIE Cl MIit AS DESIIIEO, LIMIT, THEN, IP' NECl!SSART, 

WAINING, DO NOT UCEE0 1w, TOWAID "HEAT," SUDDEN IL 
SUl'l'LT Alii TEMP', ON FUGHT SISTANCE IS P'l!L T WHEN 
l!NGII. P'ANEL, ENGAGU194T OCCUU, 

7 ~LACE "IRAIE" TO "LOCI" AND 6 IEMOYE CIANIC 
RELEASE OIANIC 7 MOVE EUCT, SWITCH TO NOIMAL 

VIEW 2 

.. COVER PLATE 
-......._ _ SEE VIEW 2 

! • -
1 

VALVE CLUTCH CABLE 

' ~/ ------TEMPERATURE 
VALVE CONTROL 
CABLES 

/ ._ 
LOCKING KEY --- -++~ ~1!16J,1' 

LOCKING KEY 
STOWAGE SLOT 

LOCKING KEY 
DECLUTCH SLOT 

ADJUSTABLE STOP BOLT 

·SWITCH 

SH VIIW 
STOP PADS 

DETAIL A 

Apr 15/62 

Manual Override and Ma.in Cabin 
Temperature Control Valve Adjustment 

Figure 201 (Sheet 2 of 5) 21-12-0 
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CABLE DRAWING NO. LENGTH CABLE FITTINGS 
REF NO. REQ. IN . SIZE l 2 3 4 

A NAS303·28-•605 1 460.63 3/327X7 AN669l3RH AN667·3 
B NAS303-25·191 1 19.13 3/327X7 AN669l3LH AN667·3 
C BAC·Cl3G·468· 583 1 458.3 l/87Xl9 BAC· Tl4 ·4 AN6691ARH 
D BAC·Cl3G·469·182 1 18.2 1/8 7X 19 BAC·Tl4 ·4 AN669L4LH 
E 8AC·CI3G·468· 577 1 457. 7 1/8 7 X 19 BAC· Tl4 ·4 AN669L4RH 
F BAC·Cl3G·469-I82 1 18. 2 1/8 7 X 19 8AC·Tl4 ·4 AN669L4LH 

l 2 
8:§::::==-•-mnttrzztttm ... ■e- -

t------------- LENGTH -------------1 
A and 8 

3 4 

□---1111·1 t- ---- - - M@did@a §:::o 

t------------- LENGTH--------------i 
D E and F 

MANUAL OVERRIDE CABLE DESCRIPTION 

RIGGING 
TEMPERATURE LOAD 

5 POUNDS 

100 F 101.4 
90 F 92.4 
80 F 83. 7 
70 F 75.0 
60 F 66.3 
50 F 57.6 
40 F 49.0 
30 F 40.4 
20 F 32, 7 
10 F 23.1 
0 F 14.4 

MANUAL OVERRIDE CONTROL CABLE TENSION 

Manual Override and Main Cabin 
Temperature Control Val.ve Adjustment 

Figure 201 (Sheet 3 of 5) 
6 
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HOT AIR VALVE 
PosrrroN INDICATOR 
NOTf, VALVE SHOWN 
IN FULL COLD POSITION 

~+ MAINTENANCE MANUAL 

:::::::::---..! 
~ 

HOT AIR VALVE 
LINKAGE CRANK 

DETAIL 8 

Manua1 Overrfde and Main Cab1n 
l'emperature Contro1 Valve AdJustment 

Figure 201 (Sheet 4 of 5) 
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SUPPORT 
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CONTROL PULLEY AND 
CRANK ASSEMBLY 

DE"CLUTCH CRANK STOP 

CLUTCH CA BLE 

SHAFT LOCATING BOLT 

d"=:::~==---=--➔-sw1TCH ROLLER 
~----.---SWITCH POSITIONING Clf:CK 

NUTS 

SECONOARY HEAT EXCHANGER -...:...-:.. -"""'--.1:/ R H SEC ON DARY HEAT 
EXCHANGER DAMPER SWITCH DAMPER CAM 

DETAIL C 

Manual 0verride and Main Cabin 
Temperature Control Valve Adjustment 

Figure 201 (Sheet 5 of S) 
6 
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(b) When maintenance requires disconnecting t.he manual override 
from the valve but does not alter the manual override 
otherwise it is only necessary to adjust control and clutch 
rods, 

(c) A properly adjusted control valve clutch is required before 
the manual override control can be adjusted, 

(d) Installation of secondary heat exchanger damper switches 
must be accomplished when the main cabin temperature control 
valve is in the proper related position, 

B. Equipment and Materials 

(l) Spring scale, 20 pound capacity 

( 2) Rigging pin, MS20392-4-85 or equivalent 

( 3) Rigging pin, MS20392-3-67 or equivalent 

( 4) Tensiemeter, 0 to 110 pound capacity 

C, Prepare to Adjust Manual Override 

(1) Remove aft bulkhead of forward cargo compartment, 

(2) Disconnect control and clutch rods from main cabin temperature 
control valve at manual override control and clutch cranks, 

(3) Gain access to manual override controls through access door 
under navigators station in control cabin floer, 

D, Adjust Control Valve Clutch (See figure 201,) 

(1) Move clutch handle to the full normal position, 

(2) Adjust clutch cable tension, Cable should be adjusted at 
turnbuckle soa force of 5-1/2 (± 1/2) pounds applied at the 
crank clutch rod hole and perpendicular to the crank arm will 
just move crank from its stop. 

(3) LockWire turnbuck.l.e, 

(4) Engage and disengage clutch from control cabin to determine that 
pulleys rotate :freely, 

(5) With spring scale attached to clutch handle knob exert forward 
force until the clutch handle moves from its stop, Force 
required should be 11-1/2 (± 2-1/2) pounds, 

(6) Check that clutch handle returns to full normal position if 
released trom the disengaged position, 

Dec 15/62 21-12-0 
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W~th clutch handle in the t'ully normal position adJust valve clutch 
rod sa a tt&ching bolt slips freely through rod end and crank• - --· -­
Inst&ll bolt, tighten check nuts, and lockwire. 

(8) Move clutch handle to t'ully disengaged position. 

NOTE : A sudden increase in resist&nce to movement will mark 
t'ully disengaged position, 

(9) With clutch handle in t'ully ·disengaged position screw the clutch 
stop bolt until it contacts the crank. Back bolt off two turns, 
tighten check nut, and lockwire bolt and nut, 

(10) Check that when locking key is in clutch disengaged slots clutch 
is disengaged and that the stop bolt on the clutch handle retains 
the key in the stowage slots when clutch is in the normal position, 

E. Adjust Control Valve Manual Override Control 

21.-12-0 
Page 208 

NOTE: Control valve clutch sho.uld be rigged prior to adjusting 
override control, 

(1) Check that brake knob is in the "NORMAL" position, 

(2) Turn the control pulley until the MS20392-4-85 rigging pin may 
be inserted through bracket and pulley and insert pin, 

(3) Rot&te pulley and crank assembly on stationary shaft until rigging 
pin holes line up and insert MS20392-3-67 rigging pin, 

(4) Connect control cables to control pulley and to pulley and crank 
assembly, Connect cab~es and tighten to tabulated values. (See 
figure 201,) Balance lead on turnbuckles sa MS20392-3-67 rigging 
pin remains free in the rigging pin holes, 

(5) Remove rigging pins and cycl~ system to assure f'reedom of pulley 
and cable movement. 

(6) Measure force required to move the control crank in bath directions. 
Force must be measured perpendicular to the control crank at the 
control rod hole. Maximum force allowable is 8 pounds either 
direction. 

6 
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(7) Insert MS20392-3-67 rigging pin in stationary sbaft. 

(8) Electrically operate the main cabin temperature control valve to 
the full cold position. 

NOTE: Full cold position is when the hot air valve is closed, 
Valve position may be observed by noting the position of 
the hot air valve links.ge crank with respect to the markings 
on the crank housing, (See detail B, figure 201,) 

(9) Adjust control rod length until the mounting balts fit freely in 
their holes. Install mounting bolts, check nuts, and lóclcwire, 

( 10) Remove rigging pin from stationary shaft, 

(il) Electrically operate valve between full cooling and full heating 
to assure tbat system is operating freely, 

CAUTION: ASSURE THAT STOP PADS ON CONTROL PULLEY DO NOT CONTACT 
STOP BOLTS DURING ELECTRICAL OPERATION, 

(12) Return system to full cool position, 

(13) Adjust upper stop bolt to provide clearance of 1,12 (± 0.03) inches 
between head of bolt and pulley stop pad, Tighten check nut and 
loclcwire check nut and bolt, 

(14) Check position of indicator with position decal on manual override 
cover, If indicator does not align with cold mark on decal rem.ave 
indicator loek ring and indicator and reinstall by indexing to the 
nearest aligning serration, 

(15) Electrically move main cabin temperature control valve to the 
full hot position, 

(16) Position lower stop bolt to obtain clearance of 1,12 (± 0.03) 
inches between head of bolt and stop pad on pulley. Tighten 
check nut and lockwire check nut and stop bolt, 

(17) Check manual operation of the control valve. (See manual override 
operating instructions, figure 201,) 

NOTE: Force required to turn the crank during me.nual override 
operation of the valve should not exceed 20 pounds, 

( 18) Return system to automatic control per operating instr·uctions, 
(See figure 201,) 

Dec 15/62 21-12-0 
Page 209 



BOEIN1~+ 

DC:2D 

MAINTENANCE MANUAL 

2. Unit Servicing Ram Air Inlet Damper 

• A. Lubricate Ram Air Inlet Damper Torque Tube Support Bearings ( See 
figure 202. ) 

INDEX ITEM TO BE LlIBRICATED 
NO. 

1 Torque tube outboard support 
bearing an~ damper cranks, 

2 Torque tube inboard support 
bearing 

TORQUE TUBE OUTBOARD SUPPORT BEÄRIHG 
.J "\ 1 7 • 1 l t , 1 L-J-l '.J "J I J J J_ i 

... 

.. _ .._ 
.. ( 
I 

• 0 

UP :u.. -'----DAMPER CRANK 

~ ,, ' ... "_::=..:=~~-
~- .,,. GREASE FITTINGS 

~FWD 

IHBOARD SUPPORT BEARING 

0 Q 

"---GREASE FITTING 

~FWD 

1 
I 

a, 

b, 

C, 

a, 

b, 

C • 

INSTRUCTIONS 

Rem.ave access panel in forward 
damper panel, 

Apply grease, MIL-G-23827, to 
flush fitting. 

Install access panel in forward 
damper panel, 

Open air conditioning equipment 
bay access door. 

Apply grease, MIL-G-23827, to 
flush fittings. 

Close air conditioning equipment 
bay access door. 

)-----~:!:!:=~~=-
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Ram Air Inlet Damper System Lubrication 
Figure 202 
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3· Air Conditioning System Operational Check - Air Cycle 

A, General 

6 

(1) The following procedure presumes testing of the air conditioning 
system without simultaneous pressurization of t ·he airplane. 

B, Prepare to Test Air Conditioning System 

(1) Check that the cabin air conditioning ram air plugs are removed prior 
to testing, 

(2) Provide external electrical power to airplane, 

(3) Check that the following circuit breakers are closed: 

On A-C Bus No, 1 circuit breaker panel (Pl): OUTBOARD WING ANTI­
ICE VALVES. 

On A-C Bus No, 2 circuit breaker panel (P2): INBOARD WING ANTI-ICE 
VALVES. 

On A-C Bus No, 4 circuit breaker panel (P4): AIR CONDITIONING AUTO 
PACK CONTROL, MA.°!'fuAL PACK CONTROL, PACK VALVES, CABIN RAM AIR AND 
WING VALVES, LEFT and RIGHT TURBOFAN DOORS AND SHUTOFF VALVES, LEFT 
and RIGHT RAM AIR AND HEAT EXCHANGER DAMPERS. 

On Radio and T-R circuit breaker panel (P5): SAFETY AND OIL COOLER 
RELAYS, TURBOCOMPRESSOR VALVE AND LIGRTS, AIR FLOW INDICATOR AND 
THRUST VALVE, AIR CONDITIONING OVERHEAT CONTROL, HORN AND ALTIMETER 
~ARNING CUTOUT, A/C VALVE AND DAMPER POSITION INDICATOR, 

On Essential 28 volt circuit breaker panel (P6): START AND IGNITION 
PRESS SELECTOR. 

On 28 volt A-C circuit breaker panel (P7): ANTI-ICING IXJCT, CABIN 
AND RAM AIR TEMPERATURE INDICATORS. 

(4) Check that the ram air inlet damper and turbofan exhaust door are in 
the open position and that ram air exhaust damper is in the closed 
position, (These are their normal positions when the aircraft is on 
the ground. ) 
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(5) Check that position of the ram air inlet damper, turbofan exhaust 
door, and ram air exhaust damper matches position shown by the valve 
and damper position indicator on the flight engineer's panel, 

(6) Close ram air shutoff valve, (Check position indicator on valve, 
Normally closed,) 

(7) Close all doors, windows and hatches, 

(8) Open left and right wing isolation valves, left and right pack 
shutoff valves by opera:ting valve switches to "OPEN," 

C, Test Manual Temperature Controls 

( 1) Hold main cabin manual temperature se lector to 'tw.ARMER" for four 
minutes, 

(2) Check that the valve and damper position indicator shows the main 
cabin temperature control valve to be full open, 

(3) Move valve selecter to "SEC HEAT EXCH" and c~eck that position 
indicator reads full closed. 

(4) Hold main cabin manual temperature selecter to "COOLER" for four 
minutes, 

(5) Check that the valve and damper position indicator shows the main 
cabin temperature control valve to be full open, 

(6) Move valve selecter to "SEC HEAT EXCH" and check that position 
indicator reads full open. 

(7) Repeat steps (1) and (2), and steps (4) and (5) for the control 
cabin manual control, 

D, Test Automatic Temperature Controllers if Ambient Temperature is 75°F 
( 24 ° C) or Be low 

21-12-0 
Page 212 

CAUTION: CHECK THAT THE TURIDCOMPRESSIR RAM AIR PLUGS ARE REMOVED PRIOR 
TO ENGINE STAM', 

(1) Run a minimum of two turbocompressors with associated engines (No, 2 
and 4 would assure minimum nuisance from jet blast). 
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(2) Operate left air conditioning u,nit switch to "ON," Leave right air 
conditioning unit switch "OFF. Il 

NOTE: Remoye gang bar on switches, 

(3) Turn'main cabin temperature selecter to 10°F (5°c) above initial 
cabin temperature, or to 70°F (21°C) if initial cabin temperature is 
below 6o°F (16°C), Wait four minutes, Check that the main cabin 
temperature control valve indicator on the flight engineer's panel 
moves toward "OPEN. " 

(4) If cabin temperature reached 70°F (21°C) or higher, turn main cabin 
selecter to 65°F (18°c). Check that the main cabin temperature 
control valve indicator on flight engineer's panel moves toward 
"CLOSED. Il 

(5) Repeat (3) and (4) with left air conditioning unit switch "OFF," 
right air conditioning unit switch "ON," 

(6) Repeat steps (2) to (5) for crew cabin automatic temperature 
controller, 

NOTE: At end of check replace gang bar on switches, 

E. Test Automatic Temperature Controllers if Ambient Temperature is Above 
75°F (24°C). 

(1) Run engines No, 2 and 4 at maximum 901, RPM or connect ground cart 
capable of supplying 120 pounds per minute at 40 psig, 

(2) Turn left air conditioning unit switch to "ON." Leave right air 
conditioning unit switch "OFF." 

( 3) 

(4) 

( 5) 

NOTE: Remove gang bar on switches, 

Turn main cabin temperature selecter to 10°F (5°c) below initial 
cabin temperature, or to 8o°F (27°c) if initial cabin temperatu.re is 
above 90°F (32°c). Wait four minutes, Check that the main cabin 
temperature control valve position indicator on the flight engineer's 
panel moves toward "CLOSED," Operate air temperature switch to 
"IIJCT" and check gage for change in inlet duet temperature also. 

If cabin temperatu.re reached 8o°F (27°c) or less, turn main cabin 
selecter to 85°F (30°c). Check that the main cabin temperature 
control valve position indicator on flight engineer's panel moves 
toward "OPEN. " 

Repeat (3) and (4) with left air conditioning unit switch "OFF," 
right air conditioning unit switch "ON." 
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(6) Repeat steps (2) to (5) for control cabin automatic temperature 
controller, 

F, Test Anti-Icing Control Valve (Water Separator) 

(1) Run engines No, 2 and 4 at maximum 901, RPM'or·connect a ground cart 
capable of supplying 120 pounds per minute at 4o psig, 

(2) Turn both air conditioning unit switches to "ON," 

( 3) Turn both te!D,perature se lectors to "COOLER," If control valve 
position indicator does not move (after control unit has been wa.rmed 
up), detach control line to anti-icing thermostat and apply 10 
inches mercu..ry (4,9 psig) air pressure to cont?""l valve sensing port, 
Check that valve opens, 

G, Test Air Conditioning Ducts for Leakage (optional) 

(1) Drain wa.te: separators and plug drain holes, 

21-12-0 
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(2) Detach sens~ng linea from anti-icing thermostats to primary heat 
exchanger outlet ducts and plug holes, 

(3) Close both ti.;.rbofan shutoff valves: 

(a) Open "WATER tAA:m MAST REA.TER" cil'cuit breaker on panel (Pl), 

(b) Open the "SAFETY & OIL COOLER RELAYS" circuit breaker on panel 
(P5), 

CAUTION: FAILURE T() OPEN WA'n:R DRA:m MAST REA.TER CIRCUIT BREAKER 
PRIOR 'i.'0 OPENThG S/.3ETY AND OIL COOLER RELAYS CIRCUIT 
BRE.A~CER CAN CAUS:C OVERHEAT DAMAGE TO REA.TER. 

(4) Connect ground cart capable of surplying 120 pounds per minute at 40 
psig to pneumat1c ground air service connection, 

( 5) Turn cabin pressure control to right and hold' until 2 psi pressure 
differential is reached, 

( 6) Determine by feel that there are no concentrated leak.age points in 
the air conditioning ducts, 

WARN:mG: :00 NOT APPROACH TURBOFAN OUTLETS LEFT AND RIGHT SIDE, 
BETWEEN W:mG LOWER SURFACE AND AIR CONDITION:mG ACCESS 
:OOOR, JUST FORWARD OF STA, 820, 
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PRIMARY HEAT EXCHANGER - MAINTENANCE PRACTICES 

EFFECTIVITY 

TUR80FAH 

1, Removal/Installation Primary Heat Exchanger 

6 

A, Re:nove Primary Heat Exchanger 

(1) Open air conditioning equipment bay door, 

(2) Disconnect wire bundle clamps from primary heat exchanger inlet and 
outlet ducts, 

(3) D-sconnect electrical connector from turbofan shutoff valve. 

(4) Remove clamp on the upstream side of the turbofan shutoff valve. 

(5) Remove heat exchanger inlet and outlet ducts by removing clamps 
adjacent to heat exchanger and those at next forward joints, 

(6) Support heat exchanger, 

(7) Remove fairing access panel by removing 25 bolts. Reach into 
opening, remove bolts fastening heat exchanger to structure, (See 
figure 201, ) 

(8) Remove ram air exhaust duet access panel by removing 16 bolts. 
Reach into opening, remove bolts connecting heat exchanger to 
exhaust duet. (See figure 201.) 

(9) Remove turbofan. (See 21-2-191,) 

(10) Remove bolt from turbofan pneumatic duet hanger and remove 
pneumatic duet and shut off valve, 

(11) Suppo~t cooling air exhaust duet. 

(12) Remove ram air exit damper. 

(13) Remove forward part of cooling air exhaust duet. (See figure 202.) 

(14) Remove forward and aft hanger above heat exchanger by removing one 
bolt from each, (See figure 201.) 

(15) Lower and remove heat exchanger, 
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Installation of Cooling Air Exhaust Duet and Inboäfd Gasket 
Figure 202 
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B, Install Primary Heat Exchanger 

(1) 

(2) 

Cement outboard gasket in place on structure surface with synthetic 
rubber cement MIL-C-4003, Grade I or equal, (See figure 201.) 

Lift exchanger into place, attach exchanger to structure with a bolt 
at either end of the exchanger to help support it. Do not tighten 
bolts. Bolt holes are reached through fairing access panel, 

(3) Fasten forward and aft hanger by installing one bolt in each, (See 
figure 201.) Adjust hangers if necessary. 

(4) Install the rest of the bolts that attach the exchanger to the 
structure (44 bolts, total), but do not tighten, 

(5) Install heat exchanger inlet duet by fastening two clamps, 

(6) Tighten 44 bolts referred to in (4). 

(7) ~nstall heat exchanger outlet duet by fastening two clamps. If 
clamps. If necessary, adjust length of adapter section forward of 
outlet duet. (See figure 202,) 

(8) Cement new inboard gasket in place with MIL-C-4003 Grade 1 or equal, 
lift ram air exhaust duet into place and fasten to exchanger with 
44 bolts, Bolts are reached through opening in back of duet and 
through access panel, (See figure 202.) 

(9) Install ram air exit damper. (See 21-12-181,) 

(10) Install turbofan. Install flange nuts referred to in (8). 

(11) Install turbofan pneuma.tic duet and shutoff valve by installing a 
clamp on each end and attaching duet hanger. 

(12) Connect electrical connector to turbofan shutoff valve. 

(13) Attach wire bwidle clamps to primary heat excbanger inlet and outlet 
ducts. 

(14) Fasten access panel in bottom of cooling air exbaust duet with 16 
bolts. (See figures 202, and 204.) If old gasket is damaged, 
replace and cement with MIL-C-4003 or equal. 

(15) Fasten fairing access panel with 25 bolts. If old gasket is 
damaged, replace and cement with MIL-C-4003 or equal. (See figure 
204.) 

(16) Close air conditioning equipnent bay door. 
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SECONDARY HEAT 'EXCHANGER DAMPER ASSEMBLY -
MAINTENANCE PRACTICES 

EFFECTIVITY 
TURBOFAN 

1. Removal/Installation Secondary H~at Exchanger pamper 

13 

A, Remove Secondary Heat Exchanger Damper 

(1) Pull the following circuit breakers: 

(a) 

(b) 

A/C VALVE AND DAMPER POS INDICATOR circuit breaker on the radio 
and 28V DC TR busses circuit breaker panel (P5). 

RAM AIR AND HEAT EXCHANGER DAMPER circuit breaker on the AC Bus 
No. 4 circuit break.er panel (P4). 

(2) Open air conditioning equipment bay door. 

( 3) Remove electrical wires from wire bundle clamp on primary h;"at 
exchanger inlet duet. 

(4) Disconnect electrical connector of the damper actuator and cut the 
position potentiometer wires at splice closest to potentiometer. 

( 5) Disconnect actuator bonding jumper. (See figure 201.) 

(6) Remove primary heat exchanger inlet and outlet ducts by removing 
clamps adjacent to heat exchanger and those at next forward joints. 
Also remove clamp between the inlet duet and the turbofan shutoff 
valve. 

(7) Disconnect flexible duet from aft end of cooling air exhaust.duct. 

(8) Unbolt cooling air exhaust duet from the secondary heat exchanger. 

(9) Lower and remove exhaust duet, damper assembly, actuator, and 
position potentiometer in one unit. 

(10) If it is necessary to remove damper actuator and position 
potentiometer from duet and damper assembly, refer to paragraphs 
2,A. and 3,A. 
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B, Install Secondary Heat Exchanger Damper 

(1) Check that the following circuit breakers are open: 

(a) 

(b) 

A/C VALVE AND DAMPER POS INDICATOR circuit breaker on the radio 
and 28V DC TR busses circuit breaker panel (P5). 

RAM AIR AND HEAT EXCHANGER DAMPER circuit breaker on the AC Bus 
No. 4 circuit breaker panel (P4). 

(2) Position cooling air exhaust duet and bolt to secondary heat 
exchange r. 

(3) Install damper actuator. Refer to paragraph 2.B. 

(4) Connect flexible duet to aft end of cooling air exhaust duet. 

(5) Install primary heat exchanger inlet and outlet ducts. Connect 
turbofan shutoff valve to inlet duet by fastening one cla.mp, 

(6) Connect actuator bonding jumper. 

(7) Install wiring in wire bundle clamp on primary heat exchanger inlet 
duet. 

(8) Attach electrical connector to actuator, 

(9) Install position potentiometer and splice wiring to electrical 
wiring of airplane. Refer to paragraph 3.B. 

(10) Close air conditioning equipment bay door. 

2. Removal/Installation Damper Actuator 

A. Remove Damper Actuator 

(1) Pull the RAM AIR AND HEAT EXCHANGER DAMPER circuit breaker on the 

21-12-32 
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AC Bus No. 4 circuit breaker panel (P4). 

(2) Open air conditioning equipment bay dÖor. 

(3) Disconnect electrlcal plug from the damper actuator. 

(4) Disconnect actuator bonding jumper. 
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(5) Disconnect actuator fram damper lever arm. See figure 201. 

( 6) Disconnect actuator from support bracket and remove actuator from 
airpla.ne. 

B. Install Damper Actuator 

(1) Check that the RAM AIR AND HEAT EXCHANGER DAMPER circuit breaker on 
the AC Bus No. 4 circuit breaker panel (P4) is open. 

( 2) Remove flexible duet aft of damper. 

(3) Attach actuator to support bracket with bolt, washer, nut and 
cotter pin. After installation, a. minimum gap of .005 must exist 
between actuator and bracket lug. 

( 4) Check that the damper lever arm has been installed so that i ts index 
mark aligns within one tooth with index mark on damper shaft. 

(5) Inatall electrical bond.ing jumper. 

(6) Connect electrical connector to ~ctuator plug. 

(7) Electrically opera.te actuator to the fully extended position. 

( 8) Attach rad end of actuator to damper lever arm. Install wi th 
turned ed.8e of washer down to prevent binding. 

( 9) Loosen actuator rad jam nut and ad.just bearing rad end until damper 
is in fully open position, i.e. the flat face of the damper is at 
90° to the plane of the duet flange. Refer to view 1, figure 201. 

( 10 ) Replace flexible duet . 

(11) Adjust position potentiometer, i:f' necessa.ry, per pa.ragraph 4.B. 

(12) Close air conditioning equipnent bay access'door. 

3. Removal/Installation Damper Position Potentiometer 

A. Rem.ave Damper Position Potentiometer 

(1) Pull A/C VPJ..VE AND DAMPER POS nIDICA'l'OR circuit breaker on the radio 
a.nd 28V DC TR busses circuit breaker pa.nel P5. 

21-12-32 
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(2) Open air conditioning equi:i;:ment bay doors. 

(3) Cut position potentiometer wires at splice closest to potentiometer. 
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(4) Electrically operate the secondary heat exchanger damper to the full 
closed posi tien. 

(5) Loosen set screw in shoulder of potentiometer bell crank, 

(6) Remove screws, wa.shers, and tabs which loek potentiometer in the set 
position. 

(7) Remove potentiometer. 

B. Install I.lair}.per Position Potentiometer 

( 1) Check that the A/C VALVE AND DAMPER POS POTENTIOMETER circuit breaker 
on the radio and 28v DC TR busses circuit breaker panel (P5) is open. 

(2) Check that the secondary heat exchanger damper is in the closed 
position. 

(3) Loosen set screw in shoulder of potentiometer bell crank. 

(4) Splice potentiometer wiring to airplane wiring. 

(5) Close A/C VALVE AND DAMPER POS INDICATOR circuit breaker and 
immediately rotate_ potentiometer housing with respect to 
potentiometer shaft until indicator on flight engineer's panel reads 
approx.imately position of damper. 

(6) Insert potentiometer in bell crank and with clearance shown in 
figure 201, detail A, tighten loek screw in bell crank shoulder. 

(7) Install set screws, wa.shers and tabs which hold the potentiometer 
housing in place but do not tighten. 

(8) Adjust position potentiometer per paragraph 4. 

(9) Tighten set screws. 

(10) Close air conditioning equipment bay doors. 

4. Adjustment/Test Damper Position Potentiometer 

6 

A, Special Equipment 

(1) Jewelers screwdriver or equivalent small, very thin bladed 
screwdriver, 

B. Adjust Damper Position Potentiometer 

(1) Connect external electrical power and energize the following circuit 
breaker panels: 

(a) 115V AC BUS NO. 4 (P4) 

(b) RADIO AND 28v DC TR BUSSES (P5) 

Jan 15/63 21-12-32 
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(2) Check that the following circuit breakers are closed: 

(a) A/C VALVE AND DAMPER POS INDICATOR 

(b) L.H. or R.H. RAM AIR AND HEAT EXCHANGER DAMPER 

(3) Check that the secondary heat exchanger damper is in the closed 
position. 

(4) Move the valve selecter switch to position required to read position 
of damper. 

(5) Loosen screws in potentiometer retaining clamps and rotate the 
potentiometer housing relative to its shaft until the indicator 
reads "CLOSED" then tighten the screws. 

(6) Electrically operate the damper to the fully open position. 

(a) If indicator does not read "OPEN," note deviation, loosen 
potentiometer clamp screws, and rotate the potentiometer housing 
relative to its shaft until one-half the deviation is corrected, 
Retighten clamp screws. _ 

(b) Move damper to the closed position. 

(c) Gain access to the valve and damper position indicator control 
unit located in the J23 relay shield and remove the trim pot 
cover plate. See figure 202, 

(d) With a jewelers screwdriver, adjust the trim pot corresponding 
to the damper being adjusted (i.e. left or right) until the 
indicator reads "CLOSED. " 

CAUTION: DO NOT MOVE UNNUMBERED SCREWS. THESE ARE FOR FACTORY 
ADJUSTMENTS AND IF MOVED MAY RUIN THE TRIM UNIT. 

(e) Move the damper to the full open position. Indicator should 
read correctly. If not the adjustment procedure, steps (3) 
through (6), should be repeated until bath extremes of damper 
travel correspood to indicator reading. 

(f) Replace trim pot cover plate. 

(7) Return airplane electrical system to no:rmal ground configuration. 

(8) Disconnect electrical power from airplane. 
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Valve and Damper Position Indicator Control Unit 
Figure 202 (Sheet 2 of 2) 
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MAIN CABIN TEMPERATURE C0NTR0L VALVE AND MANUAL 
0VERRIDE - MAINTENANCE PRACTICES 

EFFECTIVITY 

TURBOFAN 

1. General 

A, The main cabin temperature control valve, the manual override stationary 
shaft~ the manual override control, and the secondary heat exchanger 
damper switches may be removed or installed indi vidually. The 
interrelationship between these installations during operation bowever, 
ma.ke it necessary to treat them as a system during adjustment or testing. 

2. Removal/Installation Ma.in Cabin Temperature Control Valve Manual Override 

A, Remove Manual Override Control (See figure 201.) 

13 

(1) Remove forward cargo campartment aft bulkhead. 

(2) Relax tension on control cables and clutch cable at the turnbuckles 
then disconnect control cables from control pulley and clutch 
cable from declutch arm. 

N0TE: Turnbuckles are located in air distribution bay. 

( 3) Pull cab les tbrougb holes in floer beam and stov. 

(4) Remove eight bolts which secure control assembly to floer beam 
then remove control assembly. 

(5) Remove four balts attaching declutch bracket assembly to structure 
and remove declutch assembly. 

B. Remove Manual 0verride Stationary Shaft Installation (See figure 202.) 

(1) Remove forward cargo compartment aft bulkhead. 

(2) Relieve tension on control cables and disconnect cables from pulley. 

(3) Relieve tension on clutch cable and disconnect cable fram 
declutch crank. 

(4) Disconnect valve clutch and control rods at stationary shaft. 

Dec 15/63 21-12-131 
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(5) Remove seCOJ!ÓJ11.fY heat exchanger damper switches fl-om their support 
brackets and stow. 

NOTE: A roller guide loek ring locks the roller in position to 
bear correctly on the pulley cam. This ring must be pulled 
before the lower positioning nut can be removed during 
secondary heat exchanger damper switch removal, 

(6) Remove locating bolt which secures stationary shaft to aft support 
channel, 

(7) Remove bolt's which attach forward stationary shaft bracket to the 
bulkhead support, 

(8) Slide forward support bracket aft on stationary shaft until enough 
clearance is obtained to slide stationary shaft from hole in rear 
support then remove stationary shaft assembly. 

c. Install Manu.al Override Control 

(1) Bolt declutch bracket and control assembly to structure under the 
control cabin floor below navigators station, (See figure 201,) 

NOTE: The declutch brack~t should be installed first. 

(2) Thread clutch cable through the control cabin floor beam and 
attach cable terminal fork to declutch arm. (See detail A, figure 
201.) 

(3) Thread control cables through control cabin floor beam and control 
bracket and secure to control pulley. 

(4) Adjust control valve clutch and ma.nual override control. Refer to 
Adjustment/Test Manual Override, 21-12-0, paragraphs l,C, and l,D, 
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/'.------ MAIN CABIN TEMPERATURE 

MANUAL OVERRIDE 
STA TKJNAR Y SHAFT 
INSTALLATION 

CONTROL VALVE 

CABLE RETAINER 
.---.....--CABI.[ ENDS 

LANDING GEAR CRANK 

DECLUTCH 
BRACKET -----. 

BRAK[----,. 

LOCKING KEY 

LOCKING KEY 
STOWAGE SLOT-----l_ 

LOCKING KEY 
DECLUTCH SLOT 

ADJUSTABLE STOP BOLT 

DECLUTCH ARM 

VALVE POSITION·tNDICATOR 

DETAIL A 

, --- - COVER PLATE 

1 
, ,/ VALVE CLUTCH CABlE 

I 

/ -----.-TEMPERATURE 
1 VALVE CONTROL 

STOP PADS 

SEE DETAIL A 

L. CABLES 

FLOOR BEAM 
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D. Install Manual 0verride Stationary Shatt 

(l) Insert forward end of manual override stationary shatt assembly 
through the forward support bracket sufficiently to temporarily 
allow bolting the forward bracket to the bulkhead support, At the 
same time leave enough end space so the aft end of the shaft rray 
be inserted through the hole in the att support bracket. 

(2) Insert stationary shatt into att support bracket hole and slide 
aft until the control pulley aligns with the overhead turning 
pulley and mark end distance for shaft locating hole, 

(3) ~emove bolts from forward support bracket, remove stationary 
shaft a.ssembly, leaving forward bracket on shaft, and drill 
locating hole, -(See figure 202,) 

(4) Slide stationary shaft aft end into aft support bracket and fasten 
forward support bracket to the bulkhead support, 

(5) Adjust shaft, fore and aft direction, until location bolt may be 
inserted through both the aft support channel and the shaft, 

(6) Install locating bolt, 
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BULKHEAD 
SUPPORT 

STATIONARY 
SHAFT 
BRACKET 

__ ....__ SECONDARY HEAT EXCHANGER 
DAMPER SWITCHES 
SEE DETAIL 1 

CONTROL CABLES 

SHAFT LOCATING BOLT 

---CABLE 
RETAINER 

L-..__- --'"'.4----COmR 

DETAIL A 

KEYS 
.-.--CABLE 

----- PIA.LEV CAM 

------SWITCH SUPPORT 
CHANNEI. 

RIGGING PIN HOLE 

SWITCH SUPPORT 

ROLLER GU IDE 
LOCK RING 

CRANK 
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(7) Install secondary heat exchanger switches 1n their support 
brackets. 

( a) Remove roller guide loek ring froni swi tcb. 

(b) Remove lower jam nut and insert switch in bracket. 

(c) Screw lower jam nut on switch. 

(d) Install ro]J.er guide loek ring. 

(e) Move main cabin temperature control valve to full bot position. 

(f) Adjust switch by moving jam nuts until roller just contacts 
cam tben tighten nuts. 

(g) Center switch roller on cam, if necessary, by loosening bolts 
holding swi tcb cbann·e1 to support cranks and moving i t ei ther 
fore or aft. 

(8) Connect clutch cable to declutch crank and control cables to 
control pulley. 

(9) Adjust control valve clutch and manual override control. Refer to 
Adjustment/Test Manual Override, 21-12-0, paragraphs l,D, and l,C. 
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CAUTION: DO NOT CONNECT THE CONTROL ROD OR CLUTCH ROD TO THE 
MAIN CABIN TEMPERATURE CONTROL VALVE UNTIL THE MA.NUAL 
CONTROL AND CLUTCH HAVE BEEN PROPERLY ADJUSTED. 
ELECTRICAL OPERATION OF THE CONTROL VALVE WITHOUT A 
PROPERLY AD.ruSTED MA.NUAL OVERRIDE COULD DAMAGE THE 
ACTUATOR. 
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3. Removal/Installation Main Cabin Temperature Control Valve 

6 

A. General 

(1) Weight of main cabin temperature control valve requires at least 
two men for safe handJ.ing. 

B, Remove Main Cabin Temperature Control Valve (See figure 203.) 

(1) Rem.ave forward cargo compartment aft bulkhead. 

( 2) Remove right side bulkhead support, 

(3) Remove electrical connector from valve actuator, 

(4) Remove electrical connector from valve position potentiometer. 

(5) Disconnect ma.nual override control rod from the control arm of 
the valve actuator gear box. 

(6) Disconnect manual override clutch rod from the clutch arm of 
the valve actuator gear box. 

(7) Remove flexible coupling from between valve and ground service 
conditioned air duet by removing bolts in upper and lower flanges, 

(8) Support temperature control valve, 

(9) Remove bolts connecting valve to sway braces. 

(10) Disconnect all bonding jumpers to temperature control valve, 

(11) Disconnect tube leading to pneumatic supply pressure transmitter 
from the tee duet just upstream of the turbocompressor back 
pressure valve. 

(12) Remove clamp which eonnects the eontrol cabin hot air duet to the 
tee duet. (See detail A, figure 201,) 

(13) Remove clamp from between tee duet and pneumatic duet universal 
joint. 

(14) Remove clamps eonnecting the cold air duet universal joint to 
valve (2 places), 

(15) Remove clamps which connec~ control cabin cold air duèts to 
valve (2 places), 

(16) Remove clamps from between the semicondi tioned air ducts and 
the universal joints leading to valve (2 places). 
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BACK PRESSURE VALVE 
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CONTROL ROD 

HOT AIR VALVE 
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MAN UAL 

VALVE ACTUATOR 
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GEAR BOX 

,._...-+---VALVE ACTUATOR 
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POS ITION POrrNTIOMETtR 
El.ECTRICAL CONNECTOR 
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VALVE ACTUATOR 
GEAR BOX 

VIEW 1 
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( 17) Remove balts which connect valve to flexible coupling to mixing 
chamber. 

(18) Remove main cabin temperature control valve. 

( 19) Rem.ov~ clamps holding uni versal joints to valve and carefully 
remove the joints. 

(20) Remove clamp from between tee duet and turbocompressor valve and 
remove tee duet. 

N0TE: Universal joints removed in step (19) and tee duet removed 
in step (20) will be needed for new valve installation. 

c. Prepare to Install Main Cabin Temperature Control Valve 

,(1) Install tee duet to turbocompressor back pressure valve with 
clamp. Leave clamp loose for later adjustment. 

NOTE: Tee duet connects to cantrol cabin hot air duet as well as 
to the pneumatic pressure transmitter and must be installed 
accordingly. 

(2) Install universal joints on air cycle machine (ACM) bypass valves 
with clamps. 

D, Install Main Cabin Temperature Control Valve 

(1) Lift valve into place and support it, 

(2) Install clamps connecting semiconditioned air duet to universal 
joints on valve, 

(3) Install clamps connecting valve to universal joints of cold air 
ducts (2 places), 

(4) Attach sway braces by fastening holes on eacb side in forward 
positions of elongated holes, Adjust bolt position if necessary 
by screwing sway brace rod ends in or out. 

(5) Remove valve support. 

(6) Position tee duet and install clamp connecting the control cab1n 
hot air duet to the tee duet, (See detail 4, f1gure 201,) 

( 7) Install the tube from the pneumatic pressure transmitter to the 
tee duet, 

(8) Tighten the clam.p between the back pressure valve and the tee 
duet, 

(9) Install clamp joining tee duet to pneumatic duet universal joint. 
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Install clampe joining control cabin cold air ducts to valve. 
If difficulty is encountered looeen first clamp downstream of 
the main cabin temperature control valve and reallgn. 

Using new gasket, bolt lower flange of mixing chamber flex duet 
to outlet of main cabin temperature control valve. 

Install flexible coupling between ground service conditioned 
air duet and control valve by bolting one flange to the duet 
and the other to the valve. 

Install electrical connector to valve actuator, 

Install electrical connector to valve position potentiometer, 

Adjust position potentiometer, (Refer to Adjustment/Test Ma.in Cabin 
Temperature Control Valve Position Potentiometers,) 

Adjust manual override control red and clutch red and connect 
to valve, 

(a) Check that manual override clutch handle is in the full 
normal position, 

(b) Operate main cabin temperature control valve to the full 
cold position, 

(c) Insert MS20392-3-67 rigging pin in manual override stationary 
shaft, (See figure 202,) 

(d) Adjust control and clutch rod lengths until the mounting 
bolts fit freely in their holes, 

(e) Install mounting bolts and check nuts then lockWire, 

(f) Remove rigging pin installed in step (c), 

(17) Check operation of valve, 

(a) Close air conditioning pack control circuit breakers on a-c 
bus No. 4 circuit breaker panel (P4), 

(b) Move air conditioning control switches to "ON." 

(c) Holding the main cabin temperature selector to "Warmer" then 
to "Cooler" shall cause the valve to move to the full hot and 
full cold position. The valve position indicator may be 
observed to determine valve position. 

(18) Install right aide bulkhead support. 

(19) Install forward cargo compartment aft bulkhead. 
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4. Removal/Installation Ma.in Cabin _Temperature Control Valve Position 
Potentiometer 

6 

A, Remove Main Cabin Temperature Control Valve Position Potentiometer 

(1) Pull A/C VALVE AND DAMPER POS INDICATOR circuit breaker on radio 
and 28V DC TR busses circuit breaker panel P5, 

(2) Remove aft bulkhead of forward cargo compartment. 

(3) Disconnect electrical connector from potentiometer plug. (See 
detail B, figure 203.) 

(4) Remove screws holding electrical plug to bracket. 

( 5) Remove screws, washers, .and tabs which loek potentiometer ln set 
position, 

(6) Remove potentiometer and spring, 

B , Install Main Cabin Temperature Control Valve Position Potentiometer, 

(1) Check that A/C VALVE AND DAMPER POS INDICATOR circuit breaker on the 
radio and 28V DC TR busses circuit breaker panel (P5) is open, 

(2) Electrically operate the main cabin temperature control valve to the 
full cold position, 

(3) Install the potentiometer stop, then the spring soit engages ~n 
the valve shaft and the potentiometer, with the potentiometer stop 
pin adjacent to but not touching the stop, Secure with washers, 
tabs, and screws and attach wire clamp. Do not tighten screws, 
See detail B, figure 203 . 

(4) Attach electrical plug to bracket with four screws, 

(5) Connect potentiometer wiring to airplane wiring by attaching 
electrical connector to plug, 

(6) Close A/C VALVE AND DAMPER POS INDICATOR circuit breaker and 
irnmediately rotate potentiometer housing with respect to 
potentiometer shaft unt.il indicator on flight engineer's panel reads 
approximately "CLOSED" (which corresponds to the full cold position 
of the valve). 
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(7) Adjust position potentiometer per paragraph 5,B, 

(8) Tighten set screws. 

(9) Install aft bulkhead of forward cargo compartment, 

5. Adjustment/Test Main Cabin Temperature Control Valve Position 
Potentiometer 

A. Special Equipment 

(1) Jewelers screwdriver or 'equivalent small, very thin bladed 
screwdriver, 

B, Adjust Main Cabin Temperature Control Valve Position Potentiometer 

(1) Connect external electrical power and energize the following circuit 
breaker panels: 

(a:) "115V AC BUS NO. 4" (P4) 

(b) "RADIO AND 28V DC TR BUSSES" (P5) 

(2) Check that the_ A/C VALVE AND DAMPER POS IND circuit breaker is 
closed, 

(3) Electrically drive the control valve to the full cold position. 

(4) Turn the valve position selecter switch on the flight engineer's 
upper panel to the setting required to read position of main cabin 
temperature control valve, .... 

(5) Loosen screws in potentiometer retaining clamps and rotate the 
potentiometer housing relative to its shaft until the indicator 
reads "CLOSED" then tighten screws. 

NOTE: The full cold position of the control valve corresponds 
to "CLOSED" on the indicator dial, and full hot corresponds 
to "OPEN," 

(6) Electrically operate the control valve to the f'ull hot position 
and check reading of indicator. 
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(a) If indicator does not read "OPEN," note deviation, loosen 
potentiometer clamp screws, and rotate the potentiometer 
housing relative to its shaft until one-half the deviation 
is corrected, then retighten clamp screws. 

(b) Electrically operate the control valve to the f'ull cold 
posi tion. 

(c) Gain access to the valve and damper position indicator control 
unit located in the· J23 relay shield and remove the trim pot 
cover plate, (See figure 204,) 
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(d) Adjust the trim pot correcponding to the main cabin 
temperature control valve position potentiometer with a 
jewelers screwdriver until the indicator reads "CLOSED," 

CAUTION: DO NOT MOVE UNNUMBERED SCREWS. THESE ARE FOR FACTORY 
ADJUSTMENT AND IF MOVED MAY RUIN THE TRIM UNIT. 

(e) Electrically operate the valve to the full hot position, 
' Indicator should read correctly (i,e, "OPEN"). If not the 
adjustment procedure, steps (3) through (6) should be 
repeated until both extremes of valve travel correspond to 
indicator reading, 

(f) Repla.ce trim pot cover pla.te, 

(7) Return airpla.ne electrical system to normal ground configuration, 

(8) Disconnect electrical power from airpla.ne, 

6. Removal/Installation Main Cabi n Temperature Control Valve Actuator 

A. Remove Main Cabin Temperature Valve Actuator. (see fig. 203) 

(1) Remove forward cargo compartment aft bulkhead. 

(2) Electrically operate valve to full cold position. 

(3) Remove connector plug from actuator and disconnect bonding jumper 
on actuator. 

(4) Remove nuts, washers, bolts and remove actuator from clutch and 
gear assembly. 

B. Install :Main Cabin Temperature Valve Actuator (see figure 203) 

(1) Manually operate main cabin temperature control .valve to the full 
cold position. 

(2) Install connector plug on actuator and run actuator to full cold 
position. 

(3) Position actuator on clutch and gear assembly and install balts, 
washers and nuts. Attach jumper to lug of actuator. 

l!m! 1 To align serrations on actuator shaft and on gear of clutch 
and gear assembly, turn maximum one tooth~to valve full hot 
position,on gear of clutch and gear assembly. 

(4) Check operation of valve as described in paragraph 3D (17) 

(5) Install forward cargo compartment after bulkhead, 

-;- i. B ht:11 2 7 FEV 1968 
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C0NTR0L CABIN TEMPERATURE C0NTR0L VALVE -
MAINTENANCE PRACTICES 

r••••••••••••••••••••••••••~ 
: ' EFFECTIVITY : 
\ ........................... . 

TURIOFI.H 

1. Removal/Installation Control Cabin Temperature Control Valve Assembly 

6 

A. Remove Control Cabin Temperature Control Valve 

(1) Remove forward cargo compa.rtment aft bulkhead. 

(2) Remove electrical connector to motor. (See figure 201.) 

(3) Remove electrical connector to position potentiometer. 

(4) Remove right side bulkhead support. 

(5) Disconnect bonding jumpters at temperature control valve. 

(6) Support temperature control valve, 

(7) Disconnect four marman clamps, upstream and downstream of hot air 
and cold air valves. Remove four gaskets, 

(8) Remove valve assembly with motor and position potentäometer. 

B. Separate Component Valves 

(1) Separate hot air valve from cold air valve by removing pin at end 
of hot air valve drive arm. 

c. Install Control Cabin Temperature Control Valve 

(1) Set one new gasket on each end of cold air valve, lift valve into 
place and support it. (See figure 201.) 

(2) Attach Marman clamps upstream and downstream of cold air valve and 
fasten loosely so valve can be rotated by hand. 

(3) Install hot air valve in same manner. 

(4) Rotate valves until hot air valve end of drive rod slips easily 
into forked end of drive arm. 

(5) Tighten four Marman clamps. 

(6) Connect bonding jumper. 
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(7) Install electrical connector to motor, 

(8) Install electrical connector to position potentiometer, 

(9) Remove supports, 

( 10) Adjust linkage between valves as under 2. "Adjustment." 

(11) Test valve according to "Adjustment/Test Air Conditioning System," 

(12) Install right side bulkhead support, 

(13) Install forward cargo compartment aft bulkhead. 

2. Adjustment/Test Control Cabin Temperature Control Valve 

A. Adjust Linkage Between Actuator and Hot Air Valve 

(1) Operate cold air valve to :full open position until stopped by limit 
switch, 

(2) Adjust linkage so hot air valve is :fully closed. If pin through 
drive rod and fork does not slip in easily, loosen rod jam nut, 
turn rod until pin fits, tighten jam nut. 

3. Removal/Installation Control Cabin Temperature Control Valve Position 
Potentiometer 

6 

A. Remove Control Cabin Temperature Control Valve Position Potentiometer. 

(1) Pull A/C VALVE AND DAMPER POS INDICATOR circuit breaker on radio 
and 28V DC TR busses circuit breaker panel P5, 

( 2) Remove aft bulkhead of forward cargo compartment. 

(3) Disconnect potentiometer electrical plug, 

(4) Remove 4 screws holding electrical plug to mounting base and remove 
wire from slot. 

(5) Remove screws, washers, and tabs which loek potentiometer in set 
position, 

(6) Remove potentiometer and spring. (See figure 201, detail A,) 
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B, Install Control Cabin Temperature Control Valve Position Potentiometer, 

(l) Check that A/C VALVE AND DAMPER POS INDICATOR circuit breaker on the 
radio and 28V DC TR busses circuit breaker panel (P5) is open, 

(2) Electrically operate control cabin temperature control valve to the 
full. cold position. 

(3) Install spring and position potentiometer. See figure 201, detail A. 

(4) Secure potentiometer with washers, tabs, and screws, but do not 
tighten, 

(5) Attach electrical plug to mounting base with 4 screws. 

(6) Connect potentiometer wiring to airplane wiring by attaching 
electrical connector to plug. 

(7) Close A/C VALVE AND DAMPER POS INDICATOR circuit breaker and 
immediately rotate potentiometer housing with respect to 
potentiometer shaft until indicator on flight engineer's panel 
reads approximately "CLOSED" (which corresponds to the full cold 
position of the valve). 

(8) Adjust position potentiometer per paragraph 4B, 

(9) Tighten set screws. 

(10) Install aft bulkhead of forward cargo compartment. 

4. Adjustment/Test Control Cabin Temperature Control Valve Position 
Potentiometer 

A, Special Equipment 

(1) Jewelers screwdriver or equivalent small, very thin bladed 
screwdriver, 

B, Adjust Control Cabin Temperature Control Valve Position Potentiometer 

(1) Connect externa.l electrical power and energize the following 
circuit breaker panels: 

21-12-141 
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(a) 115V AC BUS NO, 4 (P4) 

(b) RADIO AND 28V DC TR BUSSES (P5) 
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(2) Check that the A/C VALVE AND DAMPER POS IND circuit breaker is 

closed, 

(3) Electrically drive the control valve to the full cold position. 

(4) Turn the valve position selecter switch on the flight engineer's 
upper panel to the setting required to read position of control 
cabin temperature control valve, 

(5) Loosen screws in potentiometer retaining clamps and rotate the 
potentiometer housing rélative to its shaft until the indicator 
reads "CLOSED" then tighten screws. 

NOTE: The full cold position of the control valve corresponds 
to "CLOSED" on the indicator dial, and full hot corresponds 
to "OPEN." 

(6) Electrically operate the control valve to the full hot position 
and check reading of indicator, 

(a) If indicator does not read "OPEN," note d.eviation, loosen 
potentiometer clamp screws, and rotate the potentiometer 
housing relative to its shaft until one-half the deviation 
is corrected, then retighten clamps screws, 

(b) Electrically operate the control valve to the full cold 
position, 

(c) Gain access to the valve and damper position indicator control 
unit located in the J23 relay shield and remove the trim pot 
cover plate. (See figure 202.) 

(d) Adjust the trim pot corresponding to the control cabin 
temperature control valve position potentiometer with a 
j<:>welers screwdriver until the indicator reads "CLOSED," 

CA:.;::w:;: n:, ;,;:..;T MOVE UNNUMBERED SCREWS. THESE ARE FOR FACTORY 
ADJUSTMENT AND IF MOVED MAY RUIN THE TRIM UNIT, 

(e) Electrically operate the valve to the full hot position, 
Indicator should read correctly (i ,e·;· "OPEN"). If not the 
adjustment procedure, steps (3) through (6), should be 
repeated until bath extremes of valve travel correspond to 
indicator readi.ng. 

(f) Replace trim pot cover plate, 

(7) Return airplane electrical system to normal ground configuration. 

(8) Disconnect electrical power from airplane. 
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Rà.M AIR EXHAUST DAMPER ASSEMBLY - MAINTENANCE PRACTICES 
............................ 
: fff ECTIVITY : ............................. 

TURBOFAH 

1, General 

6 

A, The ram air exhaust damper actuator and the damper position potentiometer 
may be removed and installed as separate units, To remove the exhaust 
damper as a single-unit it is necessary to remove the potentiometer from 
its torque shaft, disconnect the actuator, and remove the turbofan. 

B, Since the ram air exhaust damper actuator is wired through the safety 
switch on the torsion link of the main landing gear the exhaust damper 
is normally in the closed position when the airplane is on the ground, 
To electrically operate the exhaust damper to the open position when the 
airplane is on the ground it is necessary to simulate flight condl tions, 
On method of doing this is as fellows: 

(1) Connect ~xternal electrical power to the airplane and energize the 
following circuit breaker panels: 

(a) 115V AC BUS NO, 4 (P4) 

(b) RADIO AND 28V DC T-R BUSSES (P5) 

(2) Pull the two water drain mast heater circuit breakers on the 28V 
SERVICE LIGHTS AND 115V AC BUS NO, 1 (Pl) circuit breaker panel, 

CAUTION: WATER DRAIN MAST HEATER CIRCUIT BREAKERS MUST BE OPEN 
WHILE SIMULA.TING FLIGHT CONDITIONS TO PREVENT OVERHEATING 
THE MAST HEATERS, 

(3) Turn the ram air exhaust switch, on the flight engineer's ·panel, to 
the "OPEN" position, 

(4) Operate the ram air exhaust damper actuator by means of the two main 
gear oleo safety switches located on the main gear shock struts, 
(See figure 201.) 

(a) Disconnect actuation linkage, of the left hand safety switch, 
from upper torsion link of the landing gear, by removing one 
bolt, 
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(b) Move left hand sai~ty switch to the flight position. 

(c) Disconnect actuation linkage, of the right hand safety switch, 
from upper torsion link of landing gear, 

(d) Open ram air exhaust damper by moving right hand safety switch 
to the flight position. 

(e) Close ram air exhaust damper by moving right hand safety switch 
to the ground position. 

Main Gear Oleo Safety Switch Installation 
Figure 201 
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2 . Removal/Installation Ram Air Exha.ust Iamper Actuator 

A. Remove Ram Air Exhaust Iamper Actuator 

(1) Open air conditioning equipment bay door. 

(2) Disconnect electrical connector from exhaust damper actuator. (See 
figure 202. ) 

( 3) Disconnect bonding jumper. 

( 4) Disconnect actuator from damper crank. 

(5) Disconnect actuator from ·support bracket. 

TOROUE 
SHAn 

POSITION 
POTENTIOMETER 

' ' 
\ ~ 

. /2. ~ OAMP'Elt CONNECTI NG ROD 
@ ✓ 

GASKET 

PIIIMARY J 
HEAT TURBOFAN 
[XCHANr.fR OUCT 

10 
. r.ec 15/65 

+ 

..• ✓ .. 
.,,,. , ,,. . 

--'J...;: 

-~ 
LcLEARANCE .oa ~:~ 

DETAIL A 

[!> 00-SJJ. AND ON 

1---~.l,..\-<~ .,.JI/.~~--+-~-- RAAI AIR 

RAM AIR 
EXHAUST DOOR 
SEE DETAIL A ACTUATOR MOTOR 

ElECTR ICAL CONNECTOR 

Ram Air Exhaust Door Actuator 
Figure 202 

EXHAUSl DOOR 
, ACTUATOR 

POS IT()N POTENT()MffiR 

SEE VI EW I fi> 

FWD 

TOOO\l SHAn ~~ 
INBO 

21-12-181 
Page 203 



BDEIN:;~n./at,, 

DC::2D + 
MAINTENANCE MANUAL 

B, Install Ram Air Exhaust Damper Actuator 

(1) Attach exhaust damper actuator to support bracket. 

(2) Attach bonding jumper, 

(3) Connect electrical connector to actuator and lockwire, 

(4) Electrically operate the actuator to the f'ully extended position, 

(5) Move ram air exhaust damper to the closed position, 

(6) Manually adjust length of actuator jackscrew to align hole in 
jackscrew with holes· in the end of the. damper crank. 

(7) Tighten ja.m nut on actuator jackscrew. 

(8) Attach actuator jackscrew to damper crank, 

(9) Close air conditioning equipment bay door, 

. -3. Removal/Installation Ram Air Exhaust Duet and Damper 

A. Remove Ram Air Exhaust Duet and Damper 

(1) Open air conditioning equipment bay door, 

(2) Remove exit damper actuator. (See paragraph 2,A,) 

(3) Remove position potentiometer 'from torque shaft. (See pa.ragraph 
4.A.) 

NOTE: It 1s ·not necessary to cut wires from potent~ometer unless 
removing potentiometer from airplane, 

(4) Remove turbofan, (See 21-2-191,) 

(5) Disconnect joint between aft and forward cooling air exhaust duet 
by removing bolts, Remove gasket, 

(6) Remove bolts from duet support bracket, (See figure 202.) 

(7) Remove aft part of duet containing ram air• exhaust damper, 
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B. Insta.il Ram Air Exhaust Duet and Iamper 

( 1) Lift aft part of exhaust duet and damper into place, install gasket 
and bolt to the forward ram air duet. 

( 2) Attach ram air exhaust duet to support bracket. 

(3) Attach pos1t1on potentiometer to torque shaft, (See paragraph 4.B.) 

( 4) Install exhaust damper actuator. ( See paragraph 2 . B. ) 

( 5) Adjust damper per pa.ragra.ph 5 .A. 

(6) Insta.11 turbofan. 

(7) Close air conditioning equipment bay door. 

4. Removal/Installation Ram Air Exhaust D:lmper Position Potentiometer 

10 

A. Remove Ram Air Exhaust !amper Position Potentiometer 

( 1) Pull A/C VilVE AND DAMPER POS INDICATOR circuit breaker on radio 
and 28v DC T-R busses circuit breaker panel P5, 

( 2) Open air conditioning equipment bay door. 

( 3) Disconnect position potentiometers wiree by cutting wires at splice 
closest to potentiometer. 

(4) Move the ram air exhaust damper to the closed position. 

( 5 ) Rel.ease coupling. 

(a) On airpla.nes 00-SJA thru 00-SJH, loosen set screws nearest 
potentiometer 1n coupling between shaft of potentiometer and 
damper torque tube. 

(b) On airplanes 00-SJJ and on, cut cable tie on each end of 
coupling and remove. 

( 6) Remove screws" washers and clamps which loek potentiometer 1n 
position. • 

( 7) Remove potentiometer from coupling. 

B. Insta.J.l Ram Air Exhaust Iamper Posi tion Potentiometer 

( 1) Check that A/C VilVE AND DAMPER POS INDICATOR circuit breaker on 
radio and 28v DC T-R busses circuit breaker panel (P5) is open. 

( 2) Move the ram air exhaust damper to closed. 
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( 3) Splice potentiometer wiring to airplane wiring. 

( 4) Close A/C VALVE AND DAMPER POS lNDICATOR circuit breaker and 
immediately rotate potentiometer shaft until indicator on fl1ght 
engineer's pa.nel reads approx:ima.tely position of damper. 

( 5) Insert potentiometer shaft in coupling. 

CAUTION: POI'ENTIOMETER SHAFT MUST NOT BU'I'I' AGAINST DAMPER TORQUE 
SHAFT OR A DAMA.GED POTENTIOMETER MAY RESULT FROM VIBRATION. 

(6) Secure coupling. 

(a) On airpla.nes 00-SJA thru 00-SJH, tighten loek screwa 11:1, shaft 
coupling. 

(b) On airplanes 00-SJJ and. on, install cable ties on each end of 
coupling and tighten to just visible deform the coupling. 
Trim off tail of cable tie as close to coupling as possible. 
( See figure 202. ) 

( c) Inatall clamps, washers, and acrewa which hold potentiometer 
housing :In place but do not t1ghten. 

(7) Adjust potentiometer per paragraph 6.B. 

( 8) Tighten acrewa. 

( 9) Close air conditioning equipnent bay doors. 

5. Adjustment/Teat Ram Air Exhaust D:l.mper 

A. Adjuat Ram Air Exhaust I:e.mper 

(l) -Remove turbofan. (See 21-2-191.) 

(2) Diacozmect actuator trom damper crank. 

( 3) Rota te damper trom fuJ.l closed to full open posi tion. If damper 
contacts the sides of the duet in any position adjust damper. 

( a) Loo~n balts attaching damper hinge to the duet. 

(b) Shift the damper to clear the duet walls. 

( c ) Tighten the bol ta in ( a) . 

( 4) With door :In closed poaition ad.just damper cozmecting rods imtil 
damper closes within tolerances shown in figure 202, detail A. 

(5) Connect actuator to damper crank. 
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6, Adjustment/Test Ram Air Exhaust Damper Position Potentiometer 

A, Special Equipment 

6 

(1) Jewelers screwdriver or equivalent small, very thin bladed 
screwdriver, 

B, Adjust Ram Air Exhaust Damper Position Potentiometer. 

(1) Connect external electrical power and energize the following circuit 
breaker panels: 

(a) 115V AC BUS NO, 4 (P4) 

(b) RADIO AND 28V DC T-R BUSSES (p5) 

(2) Check that the following circuit breakers are closed: 

(a) A/C VALVE AND DAMPER POS IND 

(b) LH RAM AIR AND HEAT EXCHANGER DAMPER 

( c) RH RAM AIR AND HEAT EXCHANGER DAMPER 

(3) Check that exhaust damper is in the closed position, 

(4) Move the valve selecter switch on the flight engineer's upper 
instrument panel to the setting required to read position of exit 
damper door . 

(5) Loosen screws in potentiometer retaining clamps and rotate the 
potentiometer housing relative to its shaft until the indicator 
reads closed thentighten the screws, 

(6) Electrically operate the ram air exit damper to the fully open 
position and check reading of indicator, 

(a) If indicator does not read fully open, note deviation, loosen 
potentiometer clamp screws, and rotate the potentiometer 
housing relative to its shaft until one-half the deviation 
is corrected, then retighten clarnp screws, 

(b) Move damper to the closed position. 

(c) Gain access to the valve and damper position indicator control 
unit located in the J23 relay shield and remove the control un.it 
cover plate, (See figure 203.) 
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(d) Adjust the trim pot corresponding to the potentiometer being 
adjusted (either left or right, ram air exhaust damper) with a 
jeweler '.s screwdriver until the indicator reads the posi tion of 
the exhaust damper, 

CAUTION: DO NOT MOVE UNNUMBERED SCREWS, THESE ARE FOR 
FACTORY ADJUSTMENTS AND IF MOVED MAY RUIN THE CONTROL 
UNIT, 

(e) Move exhaust damper to the fully open position. Indicator 
should read correctly, If not, the adjustment procedure, steps 
(3) through (6), should be•repeated until bath extremes of 
damper travel corres~ond to indicator reading, 

(f) Replace control unit cover plate, 

(7) Return airplane electrical system to riormal ground configuration, 

(8) Check that the actuation links on the left and right main gear oleo 
safety switches have been reconnected, 

(9) Disconnect electrical power from airplane. 
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TURBOFAN EXHAUST DOOR ASSEMBLY - MA.INTENANCE PRACTICES 

-······-····················· : EFFECTIVITY : 
••••••••••••••••••••••••••••• TURBOFAN 

1, General 

6 

A, Turbofan exhaust door actuators are wired through the safety switches 
on the main landing gear torsion links, The turbofan exhaust doors 
are normally open when the airplane is on the ground and in order to 
electrically operate them to the closed position, it is necessary to 
simulate flight conditions, One method of doing this is as fellows: 

(1) Connect external electrical power to the airplane and energize the 
following circuit breaker panels: 

(a) 115V AC BUS NO. 4 (P4) 

(b) RADIO AND 28 V DC T-R BUSSES (P5) 

(2) Pull the two water drain mast heater circuit breakers on the 28V 
SERVICE LIGHTS AND 115V AC BUS NO, 1 (Pl) circuit breaker panel, 

CAUTION: WATER DRAIN MA.ST HEATER CIRCUIT BREAKERS MUST BE OPEN 
WHILE SIMULATING FLIGHT CONDITIONS TO PREVENT BURNING THE 
MA.ST HEATERS OUT. 

(3) Turn the turbofan exhaust door switch, on the flight engineer's 
panel, to the "CLOSED" position. 

(4) Operate the turbofan exhaust door actuator by means of the two 
main gear oleo safety switches located on the main gear shock 
struts: 

(a) Disconnect actuation linkage, of the left hand safety switch, 
from upper torsion link of the landing gear, by removing one 
bolt, See figure 201, 

(b) Move left hand safety switch to the flight position. 
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(er) Diaconnect actuation linkage, ot the right band aatety switch, 
i"ro:n upper torsion link ot landing gear. 

(d) Close turbofan exh&ust damper by moving right hand safety switch 
to the fligbt position. 

(e) Open turbofan exbaust damper by moving right hand safety switch 
to the ground position. 

Main Gee.r Oleo Safety Switch Installation 
Figure 201 
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2, Remval/Installat1on Turbotan Exbaust Door Actuator 

6 

A, Remve Turbofan Exhaust Door Actuator, 

(1) Remove access door forward of turbofan door, 

(2) Reach through opening and disconnect electrical connector of door 
actuator, 

(3) Disconnect bonding jumper, 

(4) Remove actuator mounting bolts, 

(5) Remove actuator, 

B, Install ·Turbofan Exhaust Door Actuator 

( 1) 

(2) 

( 3) 

Connect electrical connector to door actuator, 

lnstall bonding jumper, 

Electrically operate actuator to limit of travel in the direction 
corresponding to th~ door full open position, 

(4) Hold turbofan door fully open, 

(5) Align index marks on torque shaft spline to straddle index mark on 
actuator spline. Insert actuator spline in torque tube spline, 

(6) Align mounting holes in actuator with mounting holes in duet, and 
install mounting balts, 

(7) With the turbofan door fully open check that the clearance between 
the edge of the door and the torque tube is 0,20(± 0-,10). 

(8) If clearance between door and torque tube is not 0,20 (± 0,10), 
adjust clearance with the following actuator adjustment screws: 

(a) For left turbofan exhaust door actuator move the clockwise 
limit switch adjustment screw. ( See figure 202. ) ' 
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(b) For right turbofan exhaust door actuator move the 
counterclockwise limit switch adjustment scre~. (Refer to 
figure 202, ) 

NOTE: l, Ad just actuator lirni t switch only 1 f required to 
maintain clearance called out in step (7). 

2, If mounting holes in actuator and duet cannot be 
aligned, interference exists between damper and 
torque ehaft which must be elirnina.ted by adjusting 
actuator limit switch before actuator can be 
mounted. 

(9) Return airp~e electrical system to normal ground condition, 

(10) Replace access panel immediately forward of turbofan damper. 
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3. Removal /Installation Turbofan Exhaust Door Position Potentiomet er 

6 

A, Remove Turbofan Exhaust Door Position Potentiometer 

(1) Pull A/C VALVE AND DAMPER POS INDICATOR circuit breaker on radio and 
28V DC TR busses circuit breaker panel p5. 

(2) Remove access door forward of turbofan door. 

(3) Cut position potentiometer wires at splice closest to potentiometer. 

(4) Check that the turbofan exhaust door is in the open position, 

(5) Loosen loek screw in position indicator shaft . 

(6) Remove screws, washers, and tabs which loek potentiometer in the set 
position. 

(7) Remove potenti ometer, 

B. Install Turbofan Exhaust Door Position Potentiometer 

( 1) Check tha t A/C VALVE AND DAMPER POS INDICATOR circuit breaker on the 
radio and 28V DC TR busses circuit breaker panel (PS) is open. 

(2) Check that the turbofan exhaust door is open. 

(3) Splice potent i ometer wiring to airplane wiring. 

(4) Close A/C VALVE DAMPER POS INDICATOR circuit breaker and immediately 
rotate potentiometer housing with respect to potentiometer shaft 
un~il indicator on flight engineer's panel reads approximately 
position of damper. 

(5) Loosen loek screw in position indicator shaft. 

(6) Insert potentiometer shaft in position indicator shaft and tighten 
loek screw. 

(7) Install tabs, set screws and washers which hold the potentiometer 
housing in place but do not tighten. 

(8) Adjust position potentiometer per paragraph 4, 

. (9) Tighten set screws. 

(10) Install access door forward of turbofan damper, 

Dec 15/62 21-12-211 
Page 205 



•OIINO✓~+ 
DC:::JD 

MAINTENANCE MANUAL 

4. Adjustment/~est Turbofan Exhaust Door Position Potentiometer 

A. Special ~qu ·.pment 

(1) Jewelers screwdriver or equivalent small, very thin bladed 
screwdriver, 

B. Adjust Turbofan Exhaust Door Posi tion Potentiometer 

(1-) Connect external electrical power and energize the following circuit 
breaker panels: 

(a) 115V AC BUS NO, 4 (P4) 

(b) RADIO AND 28V DC T-R BUSSES (P5) 

(2) Check that the following circuit breakers are closed: 

(a) A/C VALVE AND DAMPER POS IND 

(b) LH TURBOFAN DOOR AND SHUTOFF VALVE 

(c) RH TURBOFAN DOOR AND SHUTOFF VALVE 

(3) Electrically operate the turbofan exhaust door to the closed 
position, 

NOTE: Normally the turbofan exhaust damper is open during ground 
operation. To operate the doors and dampers from the flight 
engineer's control switches will require simulating an 
airplane flight configuration. Refer to paragraph 1, 

(4) Turn the damper and valve position selecter switch on the flight 
engineer's upper panel to the setting required to read positLon of 
turbofan exhaust door. 

(5) Loosen screws in potentiometer retaining clamp and rotate the • 
potentiometer housing relative to its shaft until the indicator 
reads closed then tighten the screws. 

(6) Electrically operate the turbofan exhaust damper to the fully open 
position and check the reading of the indicator, 
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(a) If the indicator does not read fully open, note deviation, 
loosen potentiometer clamp screws, and rotate the potentiometer 
housing relative to its shaft until one-half the deviation is 
corrected, then retighten clamp screws, 

(b) Move door to the closed position, 

(c) Gain access to the valve and damper position indicator control 
unit located in the J23 relay shield and remove the control unit 
cover plate, (see figure 203.) 

(d) Adjust the trim pot corresponding to the potentiometer being 
adjusted (either left or rlght, turbofan exhaust door) with a 
jewelers screwdriver until the indicator reads the position 
of the exhaust door, 

CAUTION: DO NOT MOVE UNNUMBERED SCREWS, THESE ARE FOR FACTORY 
ADJUSTMENTS AND IF MOVED MAY RUIN THE CONTROL UNIT. 

(e) Move exhaust door to the fully open position, Indicator 
should read correctly. If not the adjustment procedure, 
steps (3) through (6), should be repeated until both extremes 
of damper travel correspond to indicator reading. 

(f) Replace control unit cover plate. 

(7) Return airplane electrical system to normal ground configuration. 

(8) Check that actuation linkage for left and right main gear safety 
switches is reconnected. 

(9) Disconnect electrical power from airplane, 

C. Test Turbofan Exhaust Door 

(1) No:rmally the turbofan exhaust door is open during ground operation. 
For this test simulation of the flight c·onfiguration is required, 
Pull the safety relay~ circuit breaker on the P5 CB panel. 

(2) Using the valve position indicator and selecter on the F/E panel, 
verify that the ram air exit damper ie open and the turbofan exit 
door is cloeed, 

(3) Place the turbofan exit valve override switch in the OPEN position. 
Verify that the turbofan exit door opens. 

( 4) Place the turbofan exit valve override switch in the NORM.AL posi tion. 
Verify that the turbofan exit door closee. 

(5) By holding the ram air exit damper switch in the CLOStposition, close 
the r~m air exit damper. Verify that the turbofan exit door opens. 

· (6) Close safety relaye circuit breaker pulled in etep (1).' 
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Ri\M AIR INIET MMFER ASSEMBLY - M\INTENANCE PRACTICES 

1. Genera.l 

9 

A. Ram air inlet damper actuators are w1.red through the safety sw1.tches on 
the ma.in landing gear torsion links. The inlet dampers are norma.lly 
open when the airplane is on the ground and in order to electrically 
opera.te them to the closed position, it is necessary to simulate flight 
condi tions. One method of doing this is as fellows: 

(1) Connect externa.l electrical power to the airplane and energize the 
follow1.ng circuit breaker pmels: 

·(a) 115V AC BUS NO. 4 (p4) 

(b) RADIO AND 28V DC T-R BUSSES (P5) 

(2) Check that the follow1.ng circuit breakers are closed: 

( a) AIR COND VAL VES & IllU-1PER POS IT ION IND 

(b) LH TURBO FAN IX>OR AND SHUTOFF VALVE 

( c) LH RAM AIR AND HEAT EXCHANGER DAMPER 

( d) RH TURBO FAN IX>OR AND SHUTOFF 'WI.LVE 

( e) RH RAM AIR AND HEAT EXCHANGER DAMPER 

( 3) Pull the two water drain mast hea ter circuit breakers on the 28V 
SERVICE LIGHTS AND 115V AC HJS NO. 1 (Pl) circuit breaker pi.nel. 

CA.UTION: WATER DRAIN MASI' HEATER CIRCUIT BREAKERS MUST BE OPEN 
WHILE SIMULATING FLIGHT CONDITIONS TO PREVENT BURNING THE 
MP.ST HEATERS OOT. 

( 4) Turn the ram air INI.ET .VALVF. sw1. tch, on the flight engineer' s pa.nel, 
to the CLOSE position. 

(5) .Opera.te the ram air inlet damper actuator by means of the two main 
gear oleo safety switches loca ted on the ma.in landing gear shock 
struts: 

(a) Disconnect actuation linkage, of the left hand safety sw1.tch, 
fi'am upper torsion link of the landing gear, by removing one 
bolt. See figure 201. 

( b) Move left hand ~afety sw1. tch to the flight posi tion. 
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(c) Disconnect actuation linkage, of :the right hand safety switch, 
from upper torsion link of landing gear, 

(d) Close ram air inlet damper by moving right hand safety switch 
to the flight position. 

(e) Open ram air inlet damper by moving right hand safety switch 
to the ground position. 

Main Gear Oleo Safety Switch Installation 
Figure 201 
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2. Removal/Installation Ram Air Inlet Damper Actuator 

A. Remove Ram Air Inlet Damper Actuator 

6 

(1) 

(2) 

( 3) 

( 4) 

( 5) 

Open air conditioning equipment bay access door. 

Remove electrical connector from damper actuator (See figure 202.) 

Disconnect bonding jumper frorn position potentiometer support 
bracket. 

Remove bolt attaching actuator rod to actuator crank. 

Remove bolt holding actuator to support fitting. 

B. Install Ram Air Inlet Damper Actuator 

(1) Attach actuator to support fitting with bolt, nut and two washers. 

(2) Place ram air inlet panels in the fully open position and temporarily 
restrain them. 

(3) Connect electrical connector to damper actuator. 

(4) Connect bonding jumper to position potentiometer support bracket. 

(5) Electrically operate the actuator to the fully retracted position. 

(6) Adjust bearing on movable end of actuator so that the mounting bolt 
fits freely through the actuator crank and actuator bearing, tighten 
actuator jam nut against lockwasher. 

(7) Install mounting bolt, nut and two washers that attach actuator to 
actuator crank. 

(8) Remove temporary restrainrnent of modulation panels. 

CAUTION: FAILURE TO REMOVE TEMPORARY RESTRAINMENT OF INLET PANELS 
WILL RESULT IN DAMAGE TO THE STRUCTURE AND/OR ACTUATOR IF 
TlIE ACTUATOR IS OPERATED.ELECTRICALLY. 

(9) Close air conditioning equipment bay access door. 
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3. Removal/Insta.llation Ra.m Air Inlet Damper Position Potentianeter 

10 

A. Remove Ra.m Air Inlet Damper Position Potentianeter. 

(1) Open AIR COND VALVES & DP.MPER POSITION IND circuit breaker on :r;anel 
P5. 

(2) Open air conditioning equipnent bay access door. 

(3) Cut wires at splice closest to potentiometer. 

(4) Loosen wire bundJ.e clamp on position potentiometer support bracket 
and remove potentiometer wires from clamp. 

(5) Check that ram air inlet damper is in the open position. 

(6) Release coupling. 

(a) On airplanes SABENA 00-SJA thru 00-SJH, IIA EI-AMW and EI-ANO, 
and AII VT-DJI thru VI-DSI, loosen set screws nearest 
potentianeter in coupling between shaft of potentianeter and 
the actuator crank. 

(b) On airplanes not listed in step (a), cut cable tie on each end 
of coupling and remove. 

(7) Remove screws, washers and clamps which loek potentiometer in 
position. 

( 8) Remove potentiometer from coupling. 

B. Insta.11 Ram Air Inlet Damper Position Potentiometer 

( 1) Check tha t AIR COND VALVES & DP.MPER POSITION IND circuit breaker on 
:r;anel P5· is open. 

(2) Check that ram air inlet damper is in the open position. 

( 3·) Insert potentianeter wires in wire bundJ.e clsmp and splice 
potentiometer wiring to airplane wiring. 

(4) Close AIR"COND VALVES & DP.MPER POSITION IND circuit brea.ker and 
:1.mmediately rota.te potentianeter housing with respect to 
potentianeter shaft until indicator on flight engineer's :r;anel ree.da 
approx::1lDately the position of damper. 

(6) Insert potentianeter shaft in coupling. 

CA.UTION: POI'ENTio-iETER SRAFI' MUST Nar BUTI' AGAINST SHAFT FRCM 
ACTUATOR CRANK OR A DAMA.GED POI'ENTia.iETER MA.Y RESULT 
FRCM VIBRATION. 
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(6) Secure coupling 

(a) On airplanes IIA EI-AMW and EI-ANO, AII vr-DJI thru vr-DSI, 
SABENA 00-SJA thru 00-SJH, tighten loek ecrews in sha.ft 
couplinge. 

(b) On all airplanee except those listed in step (a), install cable 
on each end of coupling and tighten to just visibly deform the 
coupling. Trim off tail of cs.ble tie as close to coupling as 
possible. (See figure 201.) 

(c) Install clamps, washers, and screws which hold potentiometer 
housing in place, but do not tighten. 

(7) Adjust position potentianeter per :i;:e.ragra.ph 4.B. 

(8) Tighten set screws. 

(9) Close air conditioning equipnent bay access door. 

4. Adjustment/Test Ram Air Inlet Damoer .Position Potentiometer 

A. Special Equipnent 

(1) Jewelers screwdriver or equivalent small, very thin bladed 
screwdriver. 

B. Adjust Pam Air Inlet Damper Position Potenticmeter 

(1) Connect external electrical power and energize the following circuit 
breaker ranels: 

(a) 115V AC BUS NO. 4 (p4) 

( b) FADIO AND 28V OC T-R BUSSES (P5) 

(2) Check that following circuit breakers are closed: 

(a) AIR COND VALVES & DI\MPER POSITION IND 

( b) LH TURBO FAN DOOR AND SHUTOFF VALVE 

( c) RH TURBO FAN DOOR AND SHUTOFF VALVE 

(3) Electrically opera.te the ram air inlet damper to the closed position. 
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(4) Turn the damper and valve position selecter switch on the flight 
engineer's upper panel to the setting re~uired to read position of · 
ram air inlet damper, 

(5~ Loosen screws in potentiometer retaining clamp and rotate the 
potentiometer housing relative to its shaft until the indicator 
reads closed then tighten the screws. 

(6) Electrically operate the inlet damper to the fully open position and 
check the reading of the indicator, 

(a) If the indicator does not read fully open, note deviation, 
loosen potentiometer clamp screws, and rotate the potentiometer 
housing relative to its shaft until one-half the deviation is 
corrected, then retighten clamp screws. 

(b) Move damper to the closed position, 

(c) Gain access to the valve and damper position indicator control 
unit located in the J23 relay shield and remove the control 
unit cover plate. (See figure 203.) 

(d) Adjust the trim pot corresponding to the potestiometer being 
adjusted (either left or right, ram air inlet damper) with a 
jewelers screwdriver until the indicator reads the position 
of the inlet damper, 

CAUTION: DO NOT MOVE ~ERED SCREWS. THESE ARE FOR FACTORY 
ADJUSTMENTS AND IF MOVED MAY RUIN THE CONTROL UNIT. 

(e) Move inlet damper to the fully open position, Indicator 
should read correctly, If not the adjustment procedure, 
steps (3) through (6), should be repeated until both extremes 
of damper travel correspond to indicator reading. 

(f) Replace control unit cover plate, 

(7) Return airplane electrical system to normal ground configuration. 

(8) Check that ground actuation linkage on left and right main gear 
safety switches is reconnected, 

(9) Disconnect electrical power from airplane, 
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PRESSURIZATION CONTROL AND nIDICATill'G SYS'IEM - DESCRIPI'ION AND OF...FATION 

l. General 

A. The p:ressuriza.tion control and. 1.nd1cs.t1.ng system 1s electropoeuma.tica..lly 
operated. An electropoeums.tic type rela.y 1s used to tra:a.si'er trom 

• electrics..l. to pneumat1c sigcals at the out1"l.ow valve. Metering the 
e.xba.ust of ventila.tiog e..1r tb.rougb. the el.ectropieums.tica.l.ly controlled. 
outnov valves provides the :f'ollovicg pressuriza.tion c.bs.ra.cteristics: 

(1) Constant low altitude cabin pressure can be ma.inta1ned during 
airpla.ne high alti tude n1ght. 

(2) Cabin pressure ra.te of cl:la.nge is ·controlled. 

(3) Pbsitive pressure relle:f'. at 9.42 (± 0.15) psi pressure differential 
is provid.ed -to protect the e.irpl.a.ne 1n the event of a pressure 
control system f'ailure. 

(4) A nega.tive (va.cuum) pressure relief' mecba.nimri lets e.ir in wen 
outside pressure exceeds cs.bin pressure and l:1ln1 ts differentia.l 
to ten 1.nches .ia.ter pressure. 

(5) A ba.ranetric correction se.lector he.lps select proper Jand1ng 'field 
altitude so the pressure differential a.t Jand1ng ma.y a.pprce.ch zero. 

( 6) A cs.bin alti tud.e 11m1 t con trol will ma.1nta.1n a. ma.x1mum 13,000 
( ± 2000) :f'eet cs.bin alti tude 1.:t ether control components :fa.il, and 
as long as the pneuma. tic system prOVid.es sufficient a.1r :f'or 
pressuriza. tion. 

B. The pressuriza.tion control system consists of e. cs.bin pressure selec:tor, 
an e.lectron.1c control, two out!'l.ow va.l.ves, a. sa.t'ety va.lve, two vacuum 
:pumps, and th:ree tb.rust recovery va..lves. (See !igure 1.) 
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PASSENGER CABIN 

AFT CARGO 
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2 CABIN ALTIMETER AND DIFFEltENTIAL P'llESSUlE INDICATOR 
3 MANUAL RATE CONTROL SELECTOl 

SEE DETAIL 0 

17 

-4 LOW PRESSURE DUCT GAGE 
5 THRUST RECOVERY VALVE SWITCH 
6 ALTITUOE WARNING HORN CUTOUT SWITCH 
7 ELECTRONIC CONTROL UNIT 
8 CABIN PRESSURE SELECTOR UNIT 
9 TAKE OFF AND LANDING MODE SWITCH 

10 RATE OF CHANGE CABIN ALTITUDE SELECTOR 
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C. The indicating system consists of a cabin differential pressure 
indicator, altimeter and rate of climb indicator, an altitude warning 
horn and the visual displays of the cabin pressure selector. 

D. The pressurized compartments include the ma.in and control cabins, both 
cargo compartments, and the lower nose section. Decompression panels, 
mounted in rubber extrusions, are provided in bulkheads between 
pressurized sections to provide local structural protection should the 
airplane become depressurized at altitude. 

2. Cabin Pressure Selecter 

6 

A. The cabin pressure selector is mounted on the flight engineer's panel 
and is used to select the desired cabin pressure schedule. The cabin 
pressure level is adjustable from a minus 1000 feet toa plus 14,ooo 
feet, pressure altitude. The rate-of-change of cabin pressure can be 
adjusted from 50 to 2000 feet per minute. 

B, Additional controls are integrated into the selecter for barometric 
correction, take-off and landing mode operation, relative valve position 
control, and manual system operation. Position indicators for 
continuous monitoring of outflow valves positions and a safety valve 
open position warning light, are also provided. (See figure 1.) 

C. The selecter contains a manual control which is a semiautoma.tic 
electropneumatic device that senseds the pressure differential between a 
bellows and the cabin pressure. When the MANUAL mode is selected on the 
AUTO-MANUAL switch, the existing cabin pressure is trapped in the bellows 
and positioning of the needle valve determines the rate of cabin 
pressure change. Rotation of the manual control knob in the UP or roWN 
direction provides rate control. When the knob is in the HOLD position, 
the rate control is zero. 

D. The selector provides command signals to the control portion of the 
system. Four selections can be ma.de: cabin altitude, mode switch, 
barometric pressure correction and cabin rate. These selections in 
conjunction with the landing gear safety switch provide three modes of 
control. 

Jan 15/67 21-31-0 
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(l)· Minimum d.ifferential pressure control. When the aircraft is on 
the ground, the landing gear safety switch is autorra tically in the 
ground position. With the mode switch in the land position, the 
cabin altitude comrna.nd is derived from an open valve reference 
signal. The d.ifferential pressure reference signal is the ground 
d.ifferential pressure reference signal, but since the system is 
seeking to control toa lower d.ifferential pressure than the ground 
d.ifferential pressure reference, the ground differential reference 
signal has no effect and the outflow valves will be fully open. 

(2) Ground d.ifferential pressure control. With the mode switch in the 
TAI<EOFF posi tien and the landing gea.r safety switch is in the ground 
position, the cabin altitude comma.nd is provided with a ground 
differential pressure reference signal. Under these ~ond.itions, 
the cabin altitude will d.escend under rate control to the gTound 
d.ifferential pressure reference and hold. The ground d.ifferential 
pressure reference is equivalent to approximately 250 feet below 
the takeoff airport a.mbient altitude. Returning the mode switch 
to the IANDING position will f'ully open the outflow valves on rate 
control. 

(3) Cabin flight altitude control. With the landing gea.r safety switch 
in the airborne position, the d.ifferential pressure reference signal 
is d.erived from the flight d.ifferential pressure reference and the· 
cabin altitud.e command signal is d.erived from the cabin altitude 
selection. The control system then seeks to control the cabin . 
altitud.e to the selected cabin altitud.e. This, then, is the no:nnal 
flight control mode. The mode selecter switch bas no effect on the 
system when the landing gear safety switch is in the airborne 
position. 

3. Electronic Control Unit 

A. The electronic control unit, mounted in the electronics ra.ck located in 
the lower nose section (figure 1), contains all the control elements and 
circuits required for absolute pressure, d.ifferential pressure, and 
ra.te-of-change pressure control. Built-in test circuitry is includ.ed 
for fault isolation to either the selecter, control, or ·outflow valve in 
all no:nnal control modes. 

B. The cabin air pressure-controller incorporates cap1.citive type pressure 
sensors for the absolute and cabin-to-ambient pressure sensing elements. 
These output signals are converted and amplified to usable valve 
position control signa.ls through solid state electronic components. 

21-31-0 
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C, The controller receives three comma.nd inputs from the selecter: 
cabin altitude command, cabin rate conmmd, and mode selection switch 
signal. It also receives a comma.nd signal from the landing gear safety 
switch. It includes the differential references and the required 
solid state switches. The cabin a.ltitude command determines the isobaric 
control altitude for the cabin. The cabin rate command d.etermines the 
rate limit at which the system controle the cabin pressure rate of 
change. The differential pressure reference signal determines the 
point at which the differential pressure control takes over and suppresses 
the isobaric control. The controller senses the cabin altitude and 
cabin-to-embient differential pressure to control the electropneuma.tic 
reley position signal which drives the electropneuma.tic reley which 
positions the outflow safety valves. 

D. Isobaric altitud.e control is obtained by compa.ring the cabin altitud.e 
command signal to the sensed altitude signal, thus creating a cabin 
altitude error signal. This error signal positions the electropneumatic 
relay which controls valve reference pressure which positions the 
outflow valves. Cabin rate is generated from the sensed cabin altitude 
signal and negatively SUilllDed with the cabin error signal to provide rate 
compensation for the isobaric control loop. Rate compensation is 
necesse.ry to stabilize the control loop. 

E . Cabin rate is obtained through a process of rate limiting. The cabin 
rate signal generated from the sensed cab in alti tude is fed into a 
deadband circuit, The width of the deadband circuit is variable and is 
determined by the cabin rate command signal.. When the sensed cabin rate 
exceeds the deadband width, that portion of the.signal exceeding the 
deadband width is negatively swmned with the cabin altitud.e error signa.l. 
'l'he resulting signal suppresses the electropneumatic relay position 
signal, thereby controlling valve rate which controls cabin rate. The 
altitude error signal is limited to± 50 feet. This provides linear 
rate control to within 50 feet of the selected cabin altitude and 
restricts the flareout to isobaric control to within the 50 feet. 

Jan 15/67 
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F. Differential pressure is obtained by compu-ing the differentiaJ. 
pressure reference signa.1 with the sensed cabin-to..ambient differential 
pressure. If the sensed differential pressure is less than the 
differential pressure reference, no signal is pa.ssed. If the sensed 
differential 1s greater than the different1al pressure reference, a 
differential pressure error signa.1 is pa.ssed. This differential 
pressure error signal is pa.ssed through the hard limit d.ifferent1al 
pressure control which switches out the cabin rate limiting function 
during differential control. Thus, the rate control circuit rates the 
cabin pressure up and down as demanded, but ca.nnot rate the cabin up 
above the hard limit d.ifferential pressure. When the hard limit 
differential pressure is reached, the ca:bin pressure is controlled at 
the fixed hard limit d.ifferential pressure. However, when the aircra.ft 
descends after differential pressure control, cabin transition occurs 
under rate control. 

G. A 10 ( ± 2) second delay circuit is incorporated into the camn.and signal 
generation circuits. This del.a.y circuit prevents comma.nd signals fran 
being tra.nsmitted to the automatic control driver amplifiers from the 
cOllllIIB.Ild. signal generation circuits until the rate control loop is 
stabilized. This del.a.y circuit is employed whenever the system is 
energized with ac power. 

H. Deleted 

4. Outflow Valves 

A. 

21-31-0 
Pa.ge 8 

Two .outflow valves, are loca.ted near the bottom centerline of the 
airplane, one just aft . of the forward cargo compa.rtment and one to the 
rear of the bulkhead of the aft cargo canpu-tment. (See figures 1 and 2.) 
The outflow valves contain control elements for valve position control 
during automa.tic system operation, va.lve position control for ma.nual 
system operation, automa.tic maximum different1al pressure, vacuum relief, 
cabin altitude limit, and pressurization rate control. Position 
potentiometers are included for vaJ.ve position indication and relative 
valve position control. 
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B. Each of the two outflow valves is controlled by an electropneuma.tic relay 
which is integral to the valve and by an associated vacuum pump. In 
automatic control, the control signal drives the two identical autocontrol 
torque motors of the electropneuma.tic relays (one for each outflow valve) 
which, with the vacuum pumps, control the outflow valve head chamber 
pressures which position the outflow valve poppets to naintain the 

FROM 
VACUUM 
PUMP 

" " " ~ 
" " 

selected cabin pressure schedule. Since both electropneumatic relays are 
driven by a common control output signa.l, the outflow valve poppet 
position signa.ls are amplified and fed back to the relay control 
amplifiers to assure equal valve position or a specific relative position 
relationship between outflow valves. If a relative position error of the 
outflow valve poppets occurs, both electropneuma.tic relays will be 
oppositely driven 1n a d.irection to reduce the valve poppet position 
error to zero. 
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A. The safety outflow valve design is simile.r to the outflow valve with the 
exception that electropneurnatic relays and position potentiometers e.re 
eliminated and a ve.lve closed switch and e.n electric override motor are 
e.dded. The valve closed switch controls a circuit to illuminate the 
SAFETY VALVF. OPEN light any time the safety valve opens more than 1/16 
inch. The electric override motor is controlled by a SAFETY VALVF. 
OVF.RRIDE switch on the flight engineer' s instrument panel and positive 
and negative pressure relief switches in the valve. Under normal 
conditions, the valve is closed; however if pressure relief (either 
positive or negative) is required, the valve is automatically driven 
open. The valve may be manually driven open by positioning the SAFETY 
VALVF. OVF.RRIDE switch to the OPEN position. (See figure 3.) 

B. The safety outflow valve is located nee.r the bottom centerline of the 
airplane in the forward section of the aft cargo compartment. (See 
figure 1.) 
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(, . Vacuum Pumps 

A. Tne vacuum pumps 9..re p1·ovided to permit full open outflow valve operation 
while on the ground as well as to o~tain a faster valve resp:mse 
characteristic at the lower differential pressures. The vacuum pumps 
o::;::.-:rate on 115 volt ac ll-(),J cycle, single phase pJwer. A pressure switch 
will shut the pumps off whenever the vacuum-to-cabin pressure is high 
enough to guarantee adequate system dynamic performance. (See figure 4.) 

B. Ti.1e vacuum pumps are located near the botte~ centerline of the airplane, 
one just aft of the forward cargo co~p9..rtment and 8ne to the rear of the 
bulkhead of the aft cargo com:ça.rtment. (See figure 1.) 

A. Ti.'1.ree filters, one attached to each of the two ,::iutflow valves, and one to 
the o~tflow safety valve remove p.3.rticulate m9..tter from ventilating air 
before the air is j_elivered to the c,::introl lines. The filter cartridges 
are in rubber containers. 

P-ressure Egualization Valves 

A. Two pressure equalization valves are located in each cargo com.r::artment. 
Each valve consists of two 3 inch flapper type valves. The valves open 
to relieve pressure either way if the ~essure difference exceeds 4 
inches of water either way. 
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9 , Thrust Recovery VaJ.ve Switch 

A. All three thrust recovery valves are operated by a single switch en tr.e 
engineer's instrument panel. (See figure 5.) The control circuit wirin::: 
is protected by a circuit breaker on the radio and T-R circuit br~aker 
panel (P5). 

lv , Thrust Recovery Valve Limit Switch 

A. A thrust recovery valve limit switch automa.tically closes the thrust 
recovery valves with air conditioning approaching the "full cold" 
position, because pressure must be preserved during the cold phase 
of the systern cycle, The limit switch is on the ma.in cabin ternperature 
control valve motor. 
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ll. Cabin Altitude Warning Horn and Switch 

A. A cabin altitude warning horn emits an intermittent sound signal when 
cabin altitude exceeds 10,000 feet. The horn is actuated by an aneroid 
switch. (See figure 5.) The warning horn serves additional purposes, 
not connected with the pressurization system. The signal can be stopped 
by an electric cutout switch. The horn is under the flight engineer's 
table, the aneroid switch on the upper shelf bebind flight engineer's 
panel. 

B. A cabin altitude warning horn cutout switch is used to stop the warning 
signal. The circuit is protected by a circuit breaker on the radio and 
T-R circuit breaker panel (P5). The cutout switch is on the flight 
engineer's upper instrument panel. 

12. Altimeter (See figure 1.) 

A. An altimeter is installed on the flight engineer's upper panel. The 
indicator registers absolute cabin pressure in feet of cabin altitude, 

13. Differential Pressure Indicator (See figure 1.) 

A. The differential pressure indicator registers the difference in pressure 
between cabin and ambient. The indicator senses ambient through the 
auxiliary statie system. The differential pressure indicator is located 
on the flight engineer's upper panel. 

14. Rate-of-Climb Indicato.r 

A. A rate-of-climb indicator registers rate-of-change of cabin absolute 
pressure in terms of feet altitude per minute. The rate-of-climb 
indicator is used to monitor rate selection, since th~ rate-of-change 
selecter is not calibrated. The indicator is on the flight engineer's 
upper instrument panel, 

15, Thrust Recovery Valves 

6 

A. Three thrust r ecovery valves discharge cabin air to ambient in an aft 
direction when cabin pressure is 0,5 psi or more above ambient . Part 
of the ener gy drawn from the engines for pressur i zation and air 
conditioning is thereby recovered. The valves are butterfly_t ype units. 

B. The rate of flow through tne thrust recovery valves increases with 
pressure differential and is approximately 25 pounds per minute per valve 
at 8,6 psi differential. 
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C. The valves are pneumatically operated and electrically controlled by a 
single switch. In addition, a limit switch automatically closes the 
valves with air conditioning approaching FULL COLD. (See figure 5.) 

D. The thrust recovery valves are located near the cabin pressure outflow 
and safety outflow valves. 

16. Blowout·Pa.nels 

A. Blowout panels are located in forward and aft cargo comi:art:nents. Under 
normal conditions the panels are held in place by a flexible seal aro"..Ul.d 
the outside of the ps.nel. If a pressure differential of a sufficient 
amount is experienced in either cargo comps.rtment, the panels will blow 
out allowing the pressure differential to equalize. 

17. Operation 

A. The operating principle ~f the .electronic-pneumatic type system is an 
electronic control loop co~pled toa pneumatically-actuated outflow 
v-~lve. An electropneumatic relay is used to transfer fro:n electrical to 
pneumatic signals at the outflow valve. (See figure 6.) 

B. Cabin absolute pressure control is obtained by continuous compa.rison and 
algebraic s:.lfnmation of the outwt fro:n the cab in pressure transducer, 
with the preset reference voltage level selected by the crew on the 
selecter in the cockpit. When the desired control point is reached, the 
outp-u.t is zero. Barometric pressure correction is obtained by applying 
a corrective voltage to the cabin press".Jre reference voltage. 

c. Cabin rate-of-change control is obtained by electronically differentiating 
the cabin pressure transducer output. The resulting signal is P3-ssed 
throu~h an a.djustable dea.dband and then algebraically summed with the 
absolute control com._"llaild signal. The deadband width is adjusted. by the 
crew on the selecter. Should the cabin rate exceed the set value, the 

D, 

21-31-0 
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rate control output overrides the absolute pressure output to :naintain 
the cabin rate-of-change to the set value. If the rate-of-change is less 
than the set value, the rate control o~tput is zero. The rate-of-change 
control signal is the predo:ninate corn:nand signal, with a system reaction 
toward limiting cabin rates-of-change to the selected value when transient 
inputs are applied to the system. 

Ground differential and normal differential pressure control are obtained 
in the same ma.nner as the absolute pressure control. These o~tput signals 
are algebraically su:nmed with the absolute pressure and rate signals to 
obtain the desired pressure schedule. 
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E. In automatic operation, four selections can be made by the flight 
engineer; cabin altitude, mode switch, barometrjc pressure correction, 
and cabin ra.te. In addition to these selections there is a valve 
balance control. The nonnal position of this control synchronizes 
t~e movement of the two outflow valves. Either outflow valve may be 
partially or completely closed with this control while the other valve 
takes ~ver the complete pressure control function. With the airplane 
on the ground and the mode switch in the IANDING position, the cabin 
altitude cormna.nd is derived from an open valve signal. The differential 
pressure reference signal has no effect and the outflow valves will be 
fully open. With the mode switch in the TAKEOFF position, the cabin 
altitude cornmand is provided with a closed reference signal. The cabin 
altitude will descent under ra.te control to approximately 250 feet below 
the takeoff airport ambient altitude. Under these conditions a solenoid 
valve within the controller closes the statie sense line. This valve 
remains closed until the landing gear safety switch opens it as the 
airplane breaks ground. Thus the cabin altitude is rnaintained below 
field elevation during ground roll and rotation and not affected by 
increased statie pressure during takeoff. Once airborne the mode switch 
bas no effect, the statie line solenoid is open, and the controller 
receives the flight deferential pressure reference signal. The control 
system then seeks to control the cabin altitude to the selected cabin 
altitude under ra.te control. 

F. When roanual control is selected, ll5 volt ac current is shut off to the 
automatic portion of the controller and seI2,rate torque motors within 
the outflow valves are employed. If both ac and de power is lost, or if 
ac is lost while on automatic control, or if de is lost while on rnanual 
control, a solenoid within the outflow valves moves to its normally 
closed position, trapping a reference pressure which controls the valve 
position. This trapped reference pressure rnaintains cabin altitude as 
it existed until electric power is restored. When power is initially 
lost there will be a momentary rise in cabin pressure before cabin 
altitude is stabilized. 

G. hn auto-manual isolation relay is installed to ensure that no interaction 
can exist between automatic and manual control. (See figure 6.) The 
isolation relay is energized when the AUTO-MAN selecter switch is in the 
AUTO position and de-energized when switch is in MAN position. Energized, 
the relay connects circuits required for automatic control of the outflow 
valves and interrupts circuits necessary for manual control of the valves. 
Wnen the relay is de-energized, manual control is connected and automatic 
control is interrupted. 
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FRESSURIZAT!ON CONI'ROL AND INDICATING SYS'IEM -
TRaJ3.IE SHCXJrING 

éFFECTIVITY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-N19997 
LX-N20000 

A.- Trouble ahootil:lg the pressur1za.t1on systen req:ui.re11 tha.t an adJustment/ 
test procedure be pe_..-fo:rmed to verify tba t e. trouble ex:iata e..od to ra.rrow 
the t:rouble dmm to a. spec1:fic syatem f'u.nctian. Ret'er to Pressurization 
Con trol and Illd1cs. ti.og Syatem - Adjustnent/Test. Trouble ahooting is 
breken down to correspand to the applica.ble adju.stment/ test and is 
1.nt ended to per.n1 t 1soli til:lg the eau.se of troubJ.es v1 thou t opera. ti.Dg the 
ai-""J)la..ne engines or pressurizi.Dg the cs.bin. 

B. Sone procedures requ.ire that e.lectrica.l connectors be discomlected duri.og 
the trou.ble ahooti.Dg procedure 1n order te 1.ostall teat equ.ii:ment or to 
:pe..-for.n cont1nu.1ty tests. Ensure tbat tee system is de-energized prior 
to d.:!.aconnecti.Ilg e.lectrice.l coc:aectors and tha.t the system is a.gs.1n 
e.nergized. a.f'ter cam:iecti.og test equ.1::i;::ment. 

2. Equi t:ment e..nd 'Ma te..."-i.als 

A. Vo1.tobmmeter, Simpson Model 26 Series l4{ or equivaJ.ent 

.è. Comiector Bres.kout Boxes ( See f'igures 101 thru. 103. ) 

( 1) 

( 2) 

Sane t:rouble ahoot1ng procedJJres require the use at a. cOI1I1ector 
bres.keut box to be insta.lied bet-.reen syatem ccmponents e.nd • a.irpla.ne 
w:tri.D.g. Car:mectar bres.kout box.es should be !a.brica ted tor the cs.b1n 
pressu..-e èelector, cs.bin pressure controller, and outnov w.lves. 
The boxes ·provide test jacks to mes.su=-e req_uired e1eètrtcs.l va.lues. 

To te.bries.te a. coo:aector breakou.t box, uae a sta.Ilda....'"d. a1ze 
electr1.cs..1. bax e..od elect:rics.l. leads ( 20 gauge rn1n1nu:m) a:p!]Z'C::c::!lrately 
36 inches long on es.eb. aide or the bc:x. Use standa--d. elect-ics.l 
q_u.icl:-d.iscOOI:.ect com:iectora ot tb.e Ce.:ro3.-cl.1p type tor the cabin 
pressure o!lel.ector and outfiow va..l.ve co:cmector bres.kout boxes. Uae 
rIT Ca:onon Electric e.lect:r1cs.l. comi.ectors tor the cs.bin pressu:-e 
controller cam:iector b:eakout box. Sv.!. tches used tor tb.e outtlov 
va..l.ve ccr:mectcr bres.kout box must be ra.ted. a.t ll5 volts a.c, 15 8lllp 

( m1.c.1:nUllt ) • 
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(3) Schema.tics for the outflow valve, cs.bin pressu:e, controller, and 
cs.bin pressure selecter com:iector bres.kout boxes are shown in 
figures 101 through 103 respect1vely. Elect~ical leads must be 
tvisted. and shielded as shown. Internal ccr.nections, Wiring, and 
connectors must be contilI!lity and ~esista.nce tested prior to using 
the bres.kout boxes. 
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Out:t'low Valve Connector Breakout Box 
Figure 101 
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Cabin Pressure Controller Connector Breakout Box 
Figure 102 
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Cabin Pressure Selecter Connector Breakout Box 
Figure 103 
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3. Trouble Shooting Charta 

6 

A. Manual Control 

NOTE: Install selecter and controller connector breakout boxee prior to 
performing trouble ehooting procedure. An outflow valve connector 
breakout box ma.y have to be installed at either or bath the 
forward or aft valve iocation to canplete the trouble ehooting. 

Test Manual Control Operation. Refer to Pressuri-
zation Control and Indicating System - Adjuetment/ 
Test. IF-

- OUTFLOW VALVES DO NOT RESPOND PROPERLY TO MANUAL 
CONTROL 

Push SAFETY VALVE prees-to-test light on ca.bin -.... preeeure selecter. IF- -.. 
·-

LIGHT DOES NOT CCNE ON, check for LIGHT CG:!ES ON, check for 28 (± 4) 
28 (± 4) volts de across jacks J2-16(+) volts de across jacks J2-13(+) and 
and J2-17(-) on selecter breakout box, J2-l7(-) on selecter breakout box. 
IF- IF-

1 
1 1 

VOLTAGE DOES NOT CHECK, repl.ir wiring VOLTAGE CHECKS, replace 
between circuit breaker and selecter. light bulbs. IF-

1 
LIGHT DOES NOT CCNE ON WHEN PRESSED, replace 
cabin preesure selecter. 

1 

VOLTAGE DOES NOT CHECK, replace ca.bin VOLTAGE CHECKS, check for 28 (± 4) 
pressure eelec~or, volts de across jacks 13(+) and 

35(-) on controller breakout box. 
IF-

1 Continued on 
Page 106 

Jan 15/69 21-31-0 
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Continued fran 
Page 105 

1 

VOLTAGE DOES Nar CHECK, repair wiring 
between selector and controller. 

1 

VOLTAGE CHECKS, continue trouble 
shooting per the following appli­
cable trouble shooting procedures. 

With manual rate control selecter in HOID 
position, check outflow valve position. IF-

OUTFIDW VALVES ARE Nar CIDSED. 

Check that voltage across jacks 4o and 37 and 
jacks 39 and 38 on controller breakout box is 
zero(± 0.2) volt. IF-

VOLTAGE DOES Nar CHECK, repla.ce cabin 
pressure controller, 

1 

VOLTAGE DOES Nar CHECK, replace cabin 
pressure selector. 

1 

VOLTAGE DOES Nar CHECK, repair wiring 
between selecter and outflow valve. 

21-31-0 
Pa.ge 106 

1 

VOLTAGE CHECKS, check that voltage 
across jacks J2-19 and J2-18 on 
selector breakout box does not ex-
ceed 2 volts de. IF-

VOLTAGE CHECKS, install outflow 
valve breakout box at valve loca-
tion(s) and check that voltage 
across jacks 18(+) and 17(-) does 
not exceed 2 volts de. IF-

VOLTAGE CHECKS, place jack 18 ON-
OFF switch on outflow valve break-
out box in OFF position and check 
that resistance between jacks 18 
and 17 is 10.5 (± 1) ohms. IF-

Continued on 
Pa.ge 107 
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Continued from 
Page 106 

RESISTANCE DOES Nar CHECK, repla.ce outflow 
valve. 

1 

Rotate manual rate control selecter to UP 
position. IF-

1 

OITTFIDW VALVE ( S) FAIL TO OPEN OR OPEN SLOWLY 
( GREATER THAN 20 SECONDS) . . 

1 

Check that voltage across jacks J2-19 and 
J2-18 on selecter breakout box is not less 
than 5 volts de. IF-

1 1 
VOLTAGE DOES Nar CHECK, replace cabin VOLTAGE CHECKS, ihstall outflow 

6 

pressure selecter. valve breakout box at valve loca-
tion(s) and check that voltage 
across jacks 18(+) and 17(-) is 
not less than 5 volts de. IF-

1 
1 1 

VOLTAGE DOES Nar CHECK, repair wiring VOLTAGE CHECKS, place jack 18 ON-
between selecter and outflow valve. OFF switch on outflow valve break-

out box in OFF position and check 
that resista.nce between jacks 18 
and 17 is 10.5 (± 1) ohms. IF-

1 

RESISTANCE DOES Nar CHECK, repla.ce 
outflow valve. 

Rotate manual.rate control selecter to 
DOWN position. IF-

1 

OUTFIDW VALVF. ( S) FAIL TO CIDSE OR CIDSE 
SI.OWI.Y ( GREA'IER THAN 14 SECONDS) . 

1 Continued on 
Page 108 

Oct 15/68 
+ 
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Cont inued from 
Page 107 

Check that voltage across jacks J2-19 
and J2-18 on selector breakout box is 
zero ( ± 0. 2) volt. IF-

1 1 
VOLTAGE DOES Nar CHECK, replace VOLTAGE CHECKS, install outflow 
cabin pressure selecter. valve breakout box at valve loca-

tion(s) and check that voltage 
across jacks 18(+) and 17(-) is 
zero (± 0.2) volts. IF-

1 ·, 1 
VOLTAGE DOES Nar CHECK, repair VOLTAGE CHECKS, place jack 18 ON-
wiring between selecter and out- OFF switch on outflow valve break-
flow valve. 

21-31-0 
Page 108 

out box in OFF position and check 
that resistance between jacks 18 
and 17 is 10.5 (± 1) ohms. 

1 

RESISTANCE DOES Nar CHECK, 
outflow valve. 

Return manual rate control selecter to 
HOID frc:m OOWN position. IF-

1 

OUTFLOW VALVES FAIL TO REMAIN CLOSED . 
1 

._ 

Check that volta.ge across jacks J2-19 
and J2-18 on selector breakout box is 
zero(± 0.2) volt. IF-

1 

VOLTAGE DOES Nar CHECK, replace cabin 
pressure selector. 

IF-

replace 

6 
Oct 15/68 
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With manual rate control selector in HOLD 
position, toggle TAKEOFF-IANDING mode 
switch. IF-

CUTFLOW VALVE(S) DO Nar REMAIN CLOSED 

Check tha t volta.ge across jacks 4o and 
37 and jacks 39 and 38 on controller 
breakout box is zero(± 0.2) volt. IF-

VOLTAGE DOES Nar CHECK, replace cabin 
pressure controller. 

With manual rate control selecter in UP 
position, open IX:: CABIN PRESS CONT circuit 
breaker ( P5) . (See NOTE.) IF-

OUTFLOW VALVE( S) DO Nar REMAIN OPEN FOR 
10 SECONDS, replace outflow valve(s). 

NOTE: FWD and AFT VALVE posltion indicators are rendered inoperative 
when rx:: CABIN PRESS CONT circuit breaker (P5) is opened, 

B. AutOOE.tic Control (Minimum Differential Pressure Control) 

NOTE: Insta.11 selecter and controller connector breakout boxes prior 
to perfo:nning trouble shooting procedure. An outflow valve 
connector breakout box ma.y have to be installed at either or 
both the forward or aft valve location to ccmplete the trouble 
shooting. 

With system controle at initial settings 
for autons.tic control operation test (refer 
to Pressurization Control and Indicating 
System • Adjustment/Test), place AUTO-MAN 
selecter switch in AUTO position. IF-

OUTFLOW VAl..-W. ( S) FAIL TO OPEN OR OPEN SL™l.Y 
( GREA'IER THAN 14 SECONDS ) 

1 Continued on 
Page 110 

Jan 15/69 
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Continued fran 
Page 109 

Check for 28 (± 4) volte de acroee jacks J2-25 
and J2-21 on selector breakout box. IF-

1 

1 

VOLTAGE DOES Nar CHECK, repe.ir wiring 
between circuit breaker and eelector. 

1 

VOLTAGE DOES Nar CHECK, replace cabin 
pressure selector. 

1 

VOLTAGE DOES Nor CHECK, repe.ir wiring 
between selecter and controller. 

1 

VOLTAGE DOES Nor CHECK, check that 
there is no voltage across jacks J2-
13 and J2-21 on selector breakout box. 
IF-

' 1 1 

VOLTAGE PRESENT, NO VOLTAGE, replace 
replace cabin cabin pressure 
pressure selecter controller 

1 

VOLTAGE DOES Nor CHECK, repe.ir wiring 
between controller and outflow va.lve. 

21-31"0 
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1 

VOLTAGE CHECKS, check for 28 (± 4) 
volts de acrose jacks J2-12 and 
J2-21 on selector breakout box. IF-

1 

VOLTAGE CHECKS, check that voltage 
acroes jacks 33 and 35 on controller 
breakout box ie 28 (± 4) volts. IF-

1 

1 

VOLTAGE CHECKS, check that voltage 
across jacks 4o and 37 (for-we.rd 
va.lve) and/or jacks 39 and 38 (aft 
va.lve) on controller bres.kout box 
is not lese than 5 volts de. IF-

' 1 

VOLTAGE CHECKS, install outflow 
valve breakout box at valve loca-
tion(a) and check tha.t voltage 
across jacks 23(+) and 3(-) is 
not lees than 5 volts de. IF-

VOLTAGE CHECKS, open AC CABIN PRESS 
CONT (Pl) and :CC CABIN PRESS CONT 
(P5) circuit breakers, d.isconnect 
airplane connector from controller 
breakout box, and check that resist-
ance between connector pina 4o and 
37 (forward valve) and/or ptns 39 
and 38 (aft valve) is 12 (± 1) ohms 
and ·13 (± 1) ohms respectivel.y. IF-

Continued on 
Page 111 
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Continued fran 
Page 110 

1 

RESISTANCE OOES NOT CHECK, place 
jack 23 ON-OFF switch on outflow 
va.lve breakout box in OFF position 
and check that resistance between 
jacks 23(+) and 3(-) is 10.5 (± 1) 
ohm. IF-

1 
1 1 

RESISTANCE CHECKS, repair wiring be- RESISTANCE DOES NOT CHECK, replace 
tween controller and outflow valve. outflow valve. 

With outflów valve, open, place -
TAKEOFF-IANDING mode switch in 
TAKEOFF position. IF-

1 

OUTFID'W VALW ( S) FAIL TO CLOSE OR CLOSE 
SLOWLY (GREATER THAN 14 SECONDS). 

Check for 28 (± 4) volts de across 
jacks J2-10 and J2-21 on selecter 
breakout box. IF-

VOLTAGE DOES NOI' CHECK, replace VOLTAGE CHECKS, check for 28 (± 4) 
cabin pressure selecter. volts de across jacks 32 and 35 on 

controller breakout box. IF-

1 
VOLTAGE DOES NOT CHECK, repair VOLTAGE CHECKS, check that volta'ge 
wiring between se~ector.and across jacks 4o and 37 (forward 
controller, valve) and/ or jacks 39 and 38 (aft 

va.lve) on contr oller breakout box 
is not more than 1 volt de. IF-

1 
VOLTAGE DOES NOI' CHECK, replac~. VOLTAGE CHECKS, install outflow 
cabin pressure controller. va.lve breakout box at valve 

location(s) and check that voltage 
across jacks 23(+) and 3(-) is not 
more than 1 volt de. IF-

Continued on 
1 Page 112 

VOLTAGE DOES NOI' CHECK, repair wiring 
between controller and outflow va.lve. 

6 
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1 
VOLTAGE CHECKS, pla.ce jack 23 ON-OFF switch 
on outflow va.lve breakout box in OFF posi­
tion and check that resistance between 
jacks 23(+) and 3(-) is 10.5 (± 1) ohms. 
IF-

1 
RESISTANCE DOES Nar CHECK, repla.ce outflow 
valve. 

With outflow va.lves closed, rotate ma.nual 
rate control selecter in UP direction. IF-

1 
OTJrFIDW VALVE(S) :00 Nar REMAIN CIDSED. 

1 

Check that voltage across jacks J2-19 and 
J2-18 on selecter breakout box is zero 
( ± o.~) volt. IF-

1 

VOLTAGE DOES Nar CHECK, replace cabin 
pressure selecter. 

With outflow valves closed, place TAKEOFF-
IANDING mode switch in IANDING position. 
IF-

1 

OUTFIDW VALVE ( S) FAIL TO OPEN 1 check for 
28 (± 4) volts de across jacks J2-25 and 
J2-21 on selecter breakout box. IF-

1 1 

VOLTAGE D<ES Nar CHECK, re:pa.ir VOLTAGE CHECKS, check for 28 (± 4) 
Wi.ring between circuit breaker 
and selecter. 

21-31-0 
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volts de across jacks J2-12 and 
J2-21 on selecter breakout box. 
IF-

1 Continued on 
Page 113 
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Continued f rom 
Page 112 

1 
VOLTAGE DOES NOT' CHECK, replace VOLTAGE CHECKS, check that voltage 
cabin pressure selecter. across jacks 33 and 35 on 

controller breakout box is 28 (± 4) 
volts de. IF-

1 

VOLTAGE DOES NOT' CHECK, repe,ir VOLTAGE CHECKS, check that 
wiring between controller and voltage across jacks 4o and 37 
selecter, (forward valve) and/or jacks 

39 and 38 (aft valve) on controller 
breakout box is not leas than 
5 volts de. IF-

1 
VOLTAGE DOES NOT CHECK, check that VOLTAGE CHECKS, insta.11 outflow 
there is no voltage across jacks valve breakout box at valve 
J2-13 and J2-21 on selecter location(s) and check that 
breakout box. IF- voltage across jacks 23(+) and 

3(-) is not less than 5 volts de. 
IF-

VOLTAGE PRESENT, replace NO VOLTAGE, replace 
cabin pr~ssure selecter. cabi.n pressure 

controller. 

1 
VOLTAGE DOES NOT' CHECK, repe,ir 
wiring between controller and 
outflow valve. 

6 
Jan 15/69 
+ 

VOLTAGE CHECKS, open AC CABIN 
PRESS CONT (Pl) and OC CABIN 
PRESS CONT (P5) circuit bres.kers, 
disconnect airplane col'l!lector 
from controller breakout box, and 
check that resistance between 
connector pins 4o and 37 (forward 
valve) and/or pins 39 and 38 (aft 
valve) is 12 (± 1) ohms and 13 
(± 1) ohms respectively. IF-

Continued on 
Page 114 
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Continued from 
Page 113 

1 
RESISTANCE DOE;S NCYr CHECK, place 
jack 23 ON-OFF switch on outflow 
val.ve breakout box in OFF position 
and check that resiatance between 
taps 23(+) and 3(-) ia 10.5 (± 1) 
ohms. IF-

1 
1 1 

RESISTANCE CHECK, rei:e,ir wiring RESISTANCE DOES NOI' CHECK, 
between controllers and outflow repla.ce outflow val.ve. . 
val.ve. 

C. Automatic Control ( Isobaric Hold Solenoid) 

With outflow valves open, open~ CABIN 
PRESS CONl' circuit breaker (Pl). IF-

1 

OUTFLOW VALVE(S) DO NOi' REMAIN OPEN 
DURING 10 SECOND WAIT, replace 
outflow val.ve(s). 

D. Automatic Control (Auto Delay) 

With outflow val.vee open and AC CABIN PRESS 
CONT circuit breaker (Pl) open, place TAKE-
OFF-IANDING mode switch in TAKEOFF position 
and close~ CABIN PRESS CONT circuit breaker 
( Pl). IF-

1 

OUTFLOW VALVES CLOSE PRIOR TO AN APPROXIMATE 
15 SECOND DELAY, replace cabin pressure 
controller. 

21-31-0 
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E. Automatic Control (S1mulated Flight Operation) 

.. 

With CABIN ALTITUDE selecter set at field elevation, 
adjust BARO CORR selecter until outflow valves are 
1/4 to 3/4 open. IF-

:M.RO CORR TAPE DISPLAY OOES NOI' MATCH KNOWN FIELD 
:M.RCMETRIC PRESSURE WITHIN 0.25 INCH OF MERCURY 

Replace cabin pressure controller. IF-
1 

TAPE DISPLAY STILL DOES NOI' MATCH WITHIN 0.25 INCH 
OF MERCURY, replace cabin pressure selecter. 

NOI'E: Install selecter and controller connector 
break.out boxes prior to performing trouble 
shooting procedure. An outflow valve connec­
tor breakout box rna.y have to be installed at 
either or bath the forward or aft valve 
location to complete the trouble shooting 
procedure. 

Adjust CABIN ALTITUDE selecter to field elevation 
and BARO CORR selecter to field barometric pressure. 
IF-

B01'H OUTFLOW VAL VES DO NOI' OPEN TO APPROXI-
MA'.i!:LY SAME POSITION (1/4 TO 3/4 OPEN) WITHIN A 
BARO CORR SEI.ECTOR SETI'ING OF FIELD PRESSURE 
± 0.25 INCH OF MERCURY 

Place outflow valve position control in 
FWD CLOSED position. IF-

1 

-

-

FORWARD OUTFLOW VALVE FAILS TO CLOSE, FORWARD OUTFLOW VAL VE CLOSES, 
check that voltage across jacks place outflow valve position 
J2-29 and J2-20 on selecter breakout control in CLOSED AFT position. 
box is approximately 10 volts de and IF-
that voltage across jacks J2-28 and 

1 J2-20 does not exceed 1 volt de. IF- ~nntin11""~ ,.._,., 
Page 117 

. Continued on 
Page lló 
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Continued fram 
Page ll5 

VOLTAGE DOES Nor CHECK, replace 
cabin pressure selecter. 

VOLTAGE DOES Nor CHECK, reP3,ir 
wiring between selecter and 
controller. 

EOI'H OUTFLOW VALVES MODUIATE OPEN 
UNEQUALLY, record voltage across 
jacks 4o and 37 and jacks 39 
and 38 on controller breakout box, 
place outflow valve position 
control in FWD CLOSED position, 
and check tha.t volta.ge across 
jacks 4o and 37 1s approxin:ately 
1 volt de leas tha.n recorded 
value and that vol~ge across 
39 and 38 is approxinately 1 volt 
de more tha.n recorded value. IF-

1 

VOLTAGE DOES Nor CHECK, 
replace cabin pressure 
controller. 

21-31-0 
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1 

VOLTAGE CHECKS, check that voltage 
acroee jacks 20 and 23 on con-
troller breakout box is approxi-
mately 10 volts de and tha.t voltage 
across jacks 18 and 23 does not 
exceed 1 volt de. .IF-

1 

1 

VOLTAGE CHECKS, place outflow 
valve position control in NORMAL 
position. IF-

1 

1 

FORWARD OUTFLOW VAL VE OPENS BUT 
AFT CUI'FLOW VALVE FAILS TO OPEN, 
ad.just BARO CORR selecter until aft 
valve is 1/4 to 3/4 ~n, record 
voltage across jacks and 37 and 
jacks 39 and 38 on controller break-
out box, place outflow valve posi-
tion control in FWD CLOOED position, 
and check tha.t voltage across jacks 
4o and 37 is approxima.tely 1 volt 
de leas than recorded value and 
tha.t voltage across 39 and 38 is 
approxinately 1 volt de more tha.n 
recorded value. IF-

1 

1 

VOLTAGE DOES Nor 
CHECK, replace 
ca.bin pressure 
controller. 

Continued on 
Page ll8 
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Continued from 
Page 115 

FORWARD OOTFLOW V.ALV'E FAILS TO OPEN AND/OR 
AFT OOTFLOW V.ALV'E FAILS TO CLOSE, check 
that volta.ge across jacks J2-28 and J2-20 
on selecter breakout box is approxirnately 
10 volts de and that volta.ge across jacks 
J2-29 and J2-20 does not exceed 1 volt de. 
IF-

1 1 
VOLTAGE DOES NOI' CHECK, replace VOLTAGE CHECKS, check tha t volta.ge 
cabin pressure selecter. across jacks 18 and 23 on con-

troller breakout box is approxi-
mately 10 volts de and that voltage 
across jacks 20 a.nd 23 does not 
exceed 1 volt de. IF-

1 
1 1 

VOLTAGE DOES NO!' CHECK, repair VOLTAGE CHECKS, place outflow 
wiring between selector a.,nd valve position control in NORMAL 
controller. position. IF-

1 
1 l 

BOI'H OOTFLOW V.ALVES MODULATE OPEN AFT OOTF1..0W VALV'E OPENS BUT FOR-
UNEQU.ALLY, record voltage across WARD OUTFLOW V.ALVF. FAILS TO OPEN, 
jacks 39 and 38 and jacks 4o and adjust BARO CORR selecter until for-
37 on controller breakout box, ward valve is 1/4 to 3/4 open, re-
place outflow valve position con- cord volta.ge across jacks 39 and 38 
trol in CLOSED AFT position, and and jacks 4o and 37 on controller 
check that voltage across jacks breakout box, place outflow valve 
39 and 38 is approximately 1 volt position control in CLOSED AFT posi-
de less than recorded value and tion, and check that voltage across 
that volta.ge across 4o and 37 is jacks 39 and 38 is approxi.mately 1 
approximately 1 volt de more than volt de less than recorded value and 
recorded value. IF- that volta.ge across 4o and 37 is 

1 
approximately 1 volt de more than 

r recorded value. IF-

VOLTAGE DOES NOI' CHECK, l 
1 replace cabin pressure 

controller. VOLTAGE DOES NOI' 
CHECK, replace 
cabin pressure 
controller. 

"'"""'tinued on 
Page 118 
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VOLTAGE CHECKS, install outflow va.lve 
breakout box at va.lve locations and 
check that voltages across jacks 16 
and 14, jacks 16 and 15, and jacks 15 
and 14 on outflow va.lve breakout box 
agree with va.lues listed in figure 
104 for each outflow valve with valves 
poaitioned as ind.icated. (See NOI'E.) 
IF-

VOLTAGES 00 Nor CHECK, d.isconnect 
controller breakout box connector 
frc:m controller and outflow va.lve 
brea.kout box connector fram out­
flow valves; connect jumper wirea 
across jacks 16 and 22, jacks 19 
and 22, jacks 26 and 22, jacks 4o 
and 37, and jacks 39 and 28 on 
controller breakout box; and 
check for continuity across jacks 
15 and 14, jacks 16 and 14, and 
jacks 23 and 3 on outflow va.lve 
breakout boxes. IF-

VOLTAGES CHECK, replace outflow 
valve(s). 

CONTINUITY DCES Nor CHECK, repair 
wiring between controller and 
outflow valve(a). 

OtJrFLOW VALVE 
POSITION 

Closed 

Open 

VOLTS ACROSS 
FINS 16 & 14 

14 

14 

NOI'E: Use outflow valve posi­
tion control to place 
outflow valves in open 
and closed positiona. 
If control will not 
close an outflow valve, 
open applicable (FWD 
or AFT) VACUUM PUMP 
circuit breakers (Pl) 
to close valve. 

CONTINUITY CHECKS, replace outflow 
valve( a). 

VOLTS ACROSS 
FINS 16 & 15 

11 to 14 

O to 3 

VOLTS ACROSS 
FINS 15 & 14 

o to 3 

11 to 14 

21-31-0 
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Outflow Valve Relative Position Potentiometer Data 
Figure 104 
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NOTE: Insta.11 selecter and controller connector break­
out boxes prior to perfonning trouble shooting 
procedure. An outflow valve connector breakout 
box may have to be installed at either or both 
the forward or aft valve location to complete 
the trouble shooting procedure. 

Adjust CABIN ALTITUDE selecter to field 
altitude and BA.RO CORR selecter to 28.0 
IN, HG. IF-

OUTF1.0W VAL 'VES DO Nar OPEN 

Adjust BARO CORR selecter to field pres-
sure and record voltage across jacks J2-l 
and J2-21. Return selecter to 28.0 m. HG 
and record voltage across Jacks J2•1 and 
J2-21. IF-

1 1 

VOLTAGE AT 28. 0 IN. HG IS EQUAL TO VOLTAGE AT 28.0 IN. HG IS LESS. 
OR GREATER THAN THAT AT FIELD THAN THAT AT FIELD PRESSURE, check 
mESSURE, replace cabin pressure that voltage across jacks 4o and 
selecter. 37 (forward valve) and jacks 39 

and 38 (aft valve) on controller 
breakout box is not less than 5 
volts de. IF-

1 
1 1 

VOLTAGE DOES Nar CHECK, replace VOLTAGE CHECKS, insta.11 outflow 
cabin pressure controller. valve breakout box at valve 

location(s) and check that 
voltage across jacks 23(+) and 
3(-) is not less than 5 volts 
de. IF-

1 
1 1 

VOLTAGE DOES Nar CHECK, repair VOLTAGE CHECKS, place jack 23(+) 
wiring between controller and ON-OFF switch on outflow valve 
outflow valve. breakout box in OFF position and 

check that resistance between 
jacks 23(+) and 3(-) is _l0.5 (± 1) 
ohms. IF-

1 

RESISTANCE DOES Nar CHECK, replace 
outflow valve. 

Jan 15/ 69 
+ 
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NOI'E: Install selecter and controller connector break­
out boxes prior to performing trouble shooting 
procedure. An outflow valve connector breakout 
box u:e.y have to be installed at either or both 
the forward or aft valve location to complete 
the trouble shooting procedure. 

Ad.just CABIN ALTITUIE selecter to field 
altitude and BARO CORR selecter to 31.0 IN. 
HG. IF-

1 

OOTFl..OW VALVES DO Nor CLC6E 
1 

Adjuat,BA.RO CORR selecter to field pressure 
and record voltage acroaa jacks J2-l and 
J2-21. Return selector to 31.0 IN. HG and 
record volta.ge across jacks J2-l and J2-21. 
IF-

1 1 
VOLTAGE AT 31. 0 IN. HG IS EQUAL TO VOLTAGE AT 31.0 IN. HG IS GREATER 
OR IESS THAN THAT AT FIELD PRESSURE, 
replace cabin pressure selecter. 

1 
VOLTAGE OOES Nor CHECK, replace 
cabin pressure controller. 

1 

VOLTAGE OOES Nor CHECK, repa.ir 
wiring between controller and 
outflow valve. 

21-31-0 
Page 120 

THAN THAT AT FIELD PRESSURE, check 
tha.t voltage acroas jacks 4o and 
37 ( forward val ve) and jacks 39 and 
38 (aft va.lve) on controller break-
out box ia not gres.ter than l volt 
de. IF-

1 
1 

VOLTAGE CHECKS, install outflow 
valve breakout box at valve 
location(s) and check that voltage 
across jacks 23(+) and 3(-) is not 
greater tha.n l volt de. IF-

1 

1 

VOLTAGE CHECKS, place jack 23(+) 
ON-OFF switch on outflow valve 
breakout box in OFF position and 
check that reaistance between 
jacks 23(+) and 3(-) is 10.5 (± 1) 
ohms. IF-

1 

RESISTANCE DOES Nor CHECK, 
replace outflow valve. 
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F. Outflow Valve Position Indication 

NOTE: Install selector connector breakout box prior to 
performing trouble shooting procedure. An outflow 
valve connector breakout box may have to be installed 
at the forward and aft valve locations to complete 
the trouble shooting. 

Test Outflow Valve Position Indication Opera.tien, 
Refer to Pressurization Control and Ind.icating 
System - Adjustment/Test, IF-

1 

OUTFLOW VALVE POSITION OOES NO!' AGREE WITH 
POSITION INDICATOR ON CABIN PRESSURE SELECTOR, 
open SAFETY RELA.YS circuit breaker (P5) (See 
CAUTION); adjust CABIN ALTITUDE selecter to 
field elevation and B\.RO CORR selecter until 
outflow valves are one-fourth to three-fourths 
open; close outflow valve by placing outflow 
valve position control in applicable CLOSED 
position; connect a jumper wire on selector 
breakout box across jacks Jl-3 and Jl-8 to 
check the forward valve indicator, or across 
jacks Jl-1 and Jl-8 for the aft valve 
indicator; and check tha.t indicator deflects 
to the full open position. IF-

1 1 

INDICATOR OOES NO!' DEFI.ECT FULL OPEN, 
replace cabin pressure selector, 

INDICATOR DEFLECTS FUU OPEN, remove 
jumper wires, install outflow valve 
breakout box at valve locations; and 
check. that voltages across jacks 2 
and 4, jacks 2 and 7, and jacks 4 
and 7 on óutflow valve breakout box 
agree with values listed in figure 
105 for each outflow valve with 
valves positioned as ind.icated. 
(Use eutflow valve position control 
to place outflow valves in open and 
closed positions,) IF-

Continued on 
Pa.ge 122 

CAUTION: A'ITITUDE WARN!-NG AC ( P5), WATER DRAIN MAST HEATER AC ( Pl), 
A:ND CREW AIR HEATER (P3) CIRCUIT BREAKERS MUST BE OPEN 
BEFORE OPENING SAFETY RELAYS CIRCUIT BREAKER TO PREVENT 
DAMAGE TO HEATING ELEMENTS. 

6 
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Continued from 
Page 121 

1 

VOLTAGES 00 Nar CHECK, disconnect 
selector breakout box connector from 
selecter and outflow valve breakout 
box connector from outflow valvee; 
connect jumper wires across jacks 
Jl-1 and Jl-3, jacks Jl-3 and Jl-8, 
and jacks Jl-8 and J1•9 on selector 
breakout box and check for continuity 
across jacks 2 and 4 and jacks 4 and 7 
on outflow valve breakout boxes. IF· 

CONTINUITY DOES Nar CHECK, 
rep:3.ir wiring between selecter 
and outflow valves. 

OUTFLOW VAL VE . 
POSITION 

Closed 

Open 

VOLTS ACROSS 
FINS 2 and 4 

11 to 14 

0 to 3 

I 

VOLTAGES CHECK, replace cabin 
preesure eelector. 

1 

CONTINUITY CHECKS, replace 
applicable outflow valve(s). 

VOLTS ACROSS 
FINS 2 and 7 

VOLTS ACROSS 
FINS 4 and 7 

O to 3 

11 to 14 

Outflow Valve Position Tr8llsmitter Potentiometer Data 
Figure 105 

21-31-0 
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PRESSURIZATION CON'!'.ROL AND INDICATING SYSTSM - A.DJUS'Th!ENT/TEST 

EFFECTNITY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-Nl9997 

L Gene.ral LX-N20000 

A. The cs.bin pressure control system is divi.ded 1nto seven tests: one 
leaka.ge test, five ope..>-atione.1 tests and one cab1n altitud.e wa..'"Di.og 
sy:stem. All .seven tests !IIW3t be perf o.rmed to establ.1sh functiona.l 
1ntegr1 ty of the syatem, bu.t a.ey of the tests ms.y be used aJ.one as 
required to check. a ~icula.r portion ot the system. 

B. The les..1Gge test is 1.ntended to detenni.tle 1:! the ambient sense lines to 
th.e outflov val.vee end safety valve e.re vithin les.ka.ge 11mits. 

(l) Testing procedure for the forward outnov valve and safety valve is 
id.entical to the aft outf'lov valve test. 

( 2) Les.ka.ge tolerances tor the outflov val.ves di:f'fer fi'an the safety 
valve lea.k:a.ge tolerance. 

C. Opera.tional tes"ts are 1.nteod.ed. to ensure correct 1'\mctioo.1.ng of the cabin 
pressure control system components, and circuit continuity to the 
compone.c.ts and 1.od.1ca.t1.Ilg deVices. The tests consist ot tests tor the 
sa:fety valve, ground ditter--ntial pres~ soleooid, me.nuaJ. control 
opera.t1on, autazis.tic control operation, and outf'low valve position 
ind.1ca tion. • 

(l) Ope.ratiOOll test of the safety valve includes testiDg the safety 
valve open light ci.rcuit:zy. 

( 2) The a.utca:a. tic control opera tien test includes the rni cirnurn 
~ferentifU ::pressure control test, 1soè:s..r1c hold solenoid test, 
auto dels.y t:est 8.Ild si.muls:ted. flight operat10DS.l test. 

D. The ca.bin altitude w..'""D.i.Dg systen test is intended to ensure co.reet 
tunctioniog o:! the ""Sr.li.ng hom a.nd continui.ty ot the cont....-ol circuits. 

17 21-31-0 
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2. Cabin Pressure Control System Test 

A.. Vacuum Pump Disci'.arge and A.mbient Sen.se Lines Le~<S.5e Test 

( 1) Eq_uipnent and ~.a. terials 

21-31-0 
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(a) Ground. power ll5/200 volt 4ao cys, 3-pi:ase, not less tha.n 10 
K}I cs.:p3.cit:y" 

( b) Vacuum source •.rith cs.:p3.bilit:y" of l :9our.d per minute at 20 
inches of mercury 

(c) Manometers with range ca.pa.bilit:y" 0 to 30 inches of mercur.r 

(d) Flo-wmeter •.rith :range capa.bilit:y" 9 to 0.10 pound per minute 

( e) Lines, fittings and air shutoff valYes as required 

( 2) Prepare Vacuum Pump Discba.rge and Ambie..'1.t Se..'1.Se Lines for Les.ka.ge 
Test 

(a) Check tbat folloving circuit breakers are closed: 

1) OC CABIN PRESS CONT ("P5) 

2) EJcr' FWR (J9) 

(b) Open the folloving circuit breakers: 

1) FWD VACUUM PUMP (Pl) 

2) AET VACUUM PUMP (Pl) 

(c) Attach a leak-proof vacuum line to the aft vacuum pump 
discba.rge port (aft out:f'low valve sense port) frcm outside the 
airp.l.Ane a. t the port through the skin. 

NOIE: The for.ia.rd. vacuum pump disc.bs.rge port (forw.rd out:flow 
valve sense port) is locs.ted on the a..tt side of the 
station 6ooK bul.khee.d in the rigb.t air conditioning bay. • 

The safety" val.ve eense port is loca.ted on the forw.rd. 
side of the station 9óo bulkhes.d. 

( d) Insta.il a tee connection in the end of the a ttached vacuum 
lil:le. Cozmect a. mercury- dif:f'erential me..ncmeter to one leg of 
the tee fitting and the fiow'I!Ieter to the ether leg of the tee 
fitting. Connect the fiow'I!Ieter to regul.a.ted. vs.cuum source. 
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( 3) Test Vacuum Pump Discha.rge and Ambient Sense Linea 

(a) A:pply external powe:r;. 

(b) Place AUTO-MAN switch in MAN position. 

(c) Place ma.nual re.te control selecter in DOWN position. 

( d) AdJust vacuum to 8. 0 inches of mercury differential. 

(e) Check that lea.ka.ge flow ra.te does not exceed o.24o standard 
cubic feet per minute. 

( 4) Restore Airplane to Nonna.l 

(a) Disconnect and remove test equipnent, tee fittings, and 
connecting linea. 

(b) Close the following circuit bres.kers. 

1) FWD VACUUM PUMP (Pl) 

2) AFT VACUUM PUMP ( Pl) 

( C) Place AUTO-MA.N switch in AUTO position. 

(d) Place ma.nual re.te control selector in HOLD position. 

(e) Detennine if there is any further need for electrical power on 
the airplane; if not, remove external power. 

B. Safety Valve Operation and Open Light Test 

(1) Pre:r;:a.re to Test Safety Valve 

(a) Connect ground power. 

(b) Check tha.t following circuit breakers are closed: 

1) :OC CABIN PRFSS CONT (P5) 

2) CABIN PRESS SAFETY VAL VF, ( P6) 

3) EXT PWR (J9) 

Jan 15/69 
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(2) Test safety valve operation. 

(a) Check that SAFE'TY VALVE open light ie off. 

(b) Press to test SAFETY VALVE ' open light. 

(c) Hold SAFETY VALVE switch in the OPEN position until safety valve 
light comes on and immediatel.y open CABIN PRESS SAFETY VALVE 
circuit breaker. 

(d) Check that the safety valve poppet is ap:proximately 1/8 inch off 
valve seat. 

·(e) Close cabin :pressure safety valve circuit breaker and return 
SAFETY VALVE switch to NORMAL position. 

(f) Check that SAFETY VALVE open light is off. 

(g) Place SAFETY Vl~.LVE switch in OPEN position. 

(h) Check that valve drives full.y open in 35.0 seconde maximum and 
remains open and the SAFETY VALVE open light comes on. 

( 1) Place SAFETY VALVE switch in NORMAL position. 

(j) Check that valve drives close in 35.0 seconde or less and 
rema.ins closed and SAFETY VALVE open light goes off. 

(3) Determine if there is any further need for electrical :power on the 
airplane; if not, remove external power. 

c. Controller Ground Differential Pressure Solenoid Test 

( 1) Equipnent and Materials 

21-31-0 
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(a) Vacuum source with ca:r;e.bility of 1 :pound per minute at 20 inches 
mercury 

(b) 

( c) 

Manometer with range ca:r;e.bility O to 30 inches of mercury 

Air shutoff valve, lines, and fittings as required 
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(2) Prep3.re to Test Controller Ground Differential Pressure Solenoid 

(a) Connect va.cuum source to an auxiliary sta.tic system port at 
station 514. 

(b) Temporarily seal the unused auxiliary sta.tic system ports. 

(c) Connect external power. 

(d) Check that following circuit breakers are closed: 

1) FWD VACUUM PUMP (Pl) 

2) AFr VACUUM PUMP (Pl) 

3) AC CABIN PRFSS CONT (Pl) 

4) DC CABIN PRESS CONT (P5) 

5) SAFETY REIAYS (P5) 

6) EXT PWR (J9) 

( e) Place AUTO-MAN switch in AUTO posi tion. 

( f) Place TA.KEOFF-IANDING mode switch in 'm.KEOFF position. 

(g) Set CA.BIN ALTITUDE selecter at field elevation. 

(h) Set Bll.RO CORR selecter at field pressure. 

(i) Place öutflow valve position (balance) control in NORMAL 
position. 

(j) Place RA.TE selecter in maximum INCR position. 

(3) Test Controller Ground Differential Pressure Solenoid 

(a) Check that both outflow valves are closed. 

(b) Check that both valve position indicator pointers are in the 
full closed position. 

(c) Slowly apply a va.cuum of 0.19 inch of mercury at sta.tic system 
port and check that outflow valves remain closed. 

Jan 15/69 
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(d) Slowly increaee vacuum to 0.30 inch of mercury and check tha.t 
outflow valvee go full open within 20 seconde after 0.30 inch of 
mercury vacuum ie applied. 

( 4) Restore Airplane to Norma.l 

(a) Remove temporary seale from unused auxiliary statie syetem 
perte. 

(b) Remove vacuum source from auxiliary statie system port. 

(c) Determine 1f there is any further need for electrical power on 
airplane; if not, remove external electrical power. 

D. Manual Control Operation Test 

( 1) Prepu-e to Teat Me.nual Control Opera tion 

(a) Apply externa.l power. 

-

(b) Check that following circuit breakers are closed: 

l) FWD VACUUM PUMP (Pl) 

2) AFT VACUUM PUMP (Pl) 

3) AC CABIN PRESS CONT (Pl) 

4) OC CABIN PRESS CONT (P5) 

5) SAliETY REIAYS (P5) 

6) EXT PWR (J9) 

( c) Place AUTO-MAN switch in MAN position. 

(d) Place manual ra.te control selecter in HOLD poeition. 

(e) Place FA'IE selecter in mximum rncR position. 

(f) Set CABrn ALTITUDE selecter a.t field elevation. 

(g) Set Bl\:RO CORR selecter at field pressure. 

(h) Place TAKEOFF-IANDING mode switch in TA.KEOFF position. 

-------

21-31-0 
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(2) Test Ma.nual Control Opera.tien 

17 
Apr 15/69 
+ 

(a) Rotate na.nual ra.te control selector to na.x:imum UP position and 
check that outflow valves move to full open position within 20 
seconds after initial valve movement. 

(b) Set CA.BIN ALTI'IUDE selecter at -1000 feet ca.bin altitude. 

( c) Open DC CA..BIN PRESS CON!' circuit breaker ( P5) and check tha t 
outflow valves rema.in open for 10 seconds. 

NO'IB: FWD and AFT VALVE position indicators are rendered 
inoperative when IX: CA.BIN PRESS CON!' circuit brea.ker 
(P5) is opened. 

( d) Close DC CA..BIN PRESS CON!' circuit breaker ( P5 ) and allow 
sufficient time for outflow valves to open (if closed). 

(e) Check that outflow valves are open. 

( f) Return CA.BIN ALTITUDE se lector to field eleva tion. 

(g) Rotate ma.nual ra.te control selector to na.ximum DOWN position 
and check that outflow va.lves move to full closed position 
within 14 seconds after initial valve movement. 

(h) Return na.nual rate control selector to HOLD position. 

( i) Check that outflow valves rema.in closed. 

(j) Place TA.KEOFF-IANDING mode switch in LANDING position. 

(k) Check that outflow va.lves rema.in closed. 

( 1) Place AUTO-MAN switch in AUTO posi tion and check tha t outflow 
valves open within 12 seconds. 

{m) Rotate ma.nual ra.te control selector to IIBximum DOWN position. 

(n) Check that outflow valves r~in open. 

(o) Return ma.nual ra.te contro~ selecter to HOLD position. 

(p) Place TA.KEOFF-IANDING mode switch in TA.KEOFF position and check 
that outflow valves close within 15 seconds. 

(q) Rotate rnanual ra.te control selecter to IIBximum UP position. 

(r) Cheqk that outflow valves rema.in closed. 

(s) Return ma.nual ra.te control selecter to HOtD position. 

21-31-0 
Page 507 



MAINTENANCE MANUAL 

(3) Determine if there is s.ny further need for electrical power on the 
atrplane; if net,'remeve external power. 

E. Automatic Control Operation Test 

21-31-0 
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(1) PreP3,re to Test Automatic Centrel Operatien 

(a) Apply external power. 

(b) Check that follewing circuit breakers are clesed: 

1) FWD VACUUM PUMP (Pl) 

2) AF'r 'if ACU"JM PUMP (Pl) 

3) AC CABIN PRESS CONT (Pl) 

4) DC CABIN PRESB CONI' (P5) 

5) SAFE'I'Y REL.L\.YS ( P5) 

6) EXT ?WR (J9) 

(2) Test Auto:natic Co:i.trol 0:p=ratien 

(a) Test minimum :iifferential pressure centrol. 

1) Place AUTO-MAN switch in MAN position. 

4) 

5) 

6) 

7) 

8) 

9) 

Place manus.l rate contrel selector in DO'tlN position. 

Place TAKEOFF-IANDING mode switch in LANDING poaitien. 

Set CABIN ALTITUDE selecter at field elevatien. 

Set BARO CORR selecter at field pressure. 

Place outflew valve pesitien (bs.lance) control in ~)R-rvtl\L 
position. 

Place RATE selecter in maximum INCR position. 

Check that eutfloN valves are clesed. 

Place Aurü-MAN switch in AUTO position. 

17 
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10) Check that outflow valves move to full open. 

11) Place TAKEOFF-IANDING mode switch 1n TAKEOFF position. 

12) Check that outflow valves go full closed. 

13) Place TAKEOFF-IANDING mode switch in IANDING position. 

14) Check that outflow valves rèturn to full open. 

(b) Test isoba.ric hold solenoid. 

( C) 

1) Open AC CABIN PRESS CONT circuit brea.ker (Pl), Wait 10 
seconds and check that outflow valves rema.in open during 
interval, then open FWD and AFT VACUUM PUMP cirçuit 
breakers ( Pl), 

2) Check that outflow valves close indicating vacuum pumps 
have stopped operating. 

3) Close• FWD and AFT VACUUM PUMP circuit breakers (Pl). Check 
that vacuum pumps operate and the outflow valves open 
slowly. 

Test auto delay 

1) Place TAKEOFF-IANDING mode switch in TAlÇEOFF position. 

2) Close AC CABIN PRESS circuit breaker (Pl). 

3) After approximately 15 seconds delay, check that outflow 
valves start to close. 

(d) Test simula.ted flight operation 

1) Open the following circuit bree.kers: 

a) ATI'ITUDE WARNING AC ( P5) 

b) WATER DRAIN MAST REA.TER AC ( Pl) 

c) CREW AIR HE.A'IER (P3) 

d) SAFETY RELAYS (P5) 

CAUTION: ATI'ITUDE WARNING AC, WATER DRAIN MAST REA.TER 
AC, AND' CREW AIR HEATER CIRCUIT BREAKERS MUST 
BE OPEN BEFORE OPENING SAFETY REIAYS ·CIRCUIT 
BREAKER TO PREVENT DAMAGE TO HEA.TING ELEMENTS, 

21-31-0 
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2) Check that AUTO-MAN switch is in AUTIT-pósition, BARO CORR 
selecter at field pressure, outflow valve position (ba.la.nee) 
control in NO:RMAL position, and RATE selecter in maximum 
INCR posi tion. 

3) Set CABIN ALTITUDE selecter at 300 feet above field 
elevation. 

4) Check that outflow valves are open. 

5) With TAKEOFF-IANDING mode switch in TAKEOFF position, 
check tha.t valves are open. 

6) Place TAKEOFF-IANDING mode switch in IANDING position. 

7) Check that valves rems.in open. 

8) Ad.just CABIN ALTITUIE selecter to 300 feet below field 
elevation. 

9) Check that outflow valves close. 

10) Ad.just BARO CORR selecter to 28 inches of mercu.ry. 

11) Check that outflow valves open. 

12) Ad.just CABIN ALTI'IUDE and BARO CORR selectors to field 
elevation and pressure respectively. 

13) Ad.just BARO CORR selecter until outflow valves are one­
fourth to three-fourths open. 

14) Check that BARO CORR selection matches known barcmetric 
pressure within 0.25 inch of mercu.ry. 

15} Place outflow valve position (balance) control in FWD 
CI..OSED position. • 

16) Check that the aft outflow valve remains open and forw.rd 
outflow valve closes. 

17) Place outnow valve position (balance) control in CI..o.5ED 
AF!' posi tion. 

18) Check that the forward outflow valve opens and the aft 
outflow valve closes. 
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(3) Restore Airplane to Norma.l 

(a) Close SAFETY REI.AYS circuit breaker (P5), 

(b) Close A'ITITUDE WARNING AC (P5), WATER DRAIN MAST HEA'IER AC 
(Pl), and CREW AIR HEA'IER (P3) circuit breakers, 

(c) Determine if there is any further need for electrical power on 
the airplane; if not, remove externa.l power, 

F. Outflow Valve Position Indication Test 

(1) Test Outflow Valve Position Indication 

( a ) A pply external power. 

(b) Check that the following circuit breakers are 

1) FWD VACUUM PUMP (Pl) 

2) AFT VACUUM PUMP (Pl) 

3) AC CABIN PRESS CONT (Pl) 

4) DC CABIN PRESS CONT (P5) 

5) EXT PWR (J9) 

closed: 

(c) Check that AUTO-MAN switch is in AUTO position. 

(d) Place TAKEOFF-lANDING mode switch in TAKEOFF position to close 
forward and aft outflow valves, 

(e) Check that FWD and AFT VALVF, position.indicators agree with 
forward and aft outflow valve positions. 

(f) Place TAKEOFF-lANDING mode s;ritch in lANDING position to open 
forward and aft outflow valves, 

(g) Check that FWD and AFT VALVE position indicators agree with 
forward and aft outflow valve positions. 

(2) Detennine if there is any further need for electrical power on the 
airplane; if not, remove externa.l power, 

Jan 15/69 
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3. Cabin Altitude Warning System Test 

A. General 

(1) Testing the cabin altitude we.rning syetem is accomplished during 
flight. 

(2) Testing the altitude we.rning syetem requiree decree.sing cabin 
preseure below a can:fortable level and should not be attempted 
with piseengere aboe.rd. 

B. Flight Test Ca.bin Altitude Warning System 
·- --

(1) At an airpla.ne altitude above ll,250 feet, increase the cabin 
altitude by either automatic or ma.nual control, to an altitude that 
activatee the warning hom while observing the cabin altitude on 
the altimeter and differential pressure indicator. 

(2) Check tha.t hom blows at 10,000 (± 1250) feet. 

(3) Prees cabin altitude wa.ming hom cutout switch. 

(4) Check tha.t wa.rning hom becanes silent. 

NOTE: Do not raise cabin altitude higher than required to perform 
test. Paesenger service unit o:xygen ma.aks drop at 
approx:1mately 14,000 feet cabin altitude. 

C. Ground Test of Cabin Altitude Warning System 

21-31-0 
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(1) Disconnect electrical plug of altitude warning switch. 

(2) Install a jumper between pina A anp. Bof airplane plug. H:::>rn 
ahould blow. 

(3) Prees cabin altitude warning horn cutout switch. Horn should 
become silent. 

(4) Remove jumper and reinstall electrical plug on altitud~ warning 
switch. 

T.EG.CA. 
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CABIN PRESSURE SELECTOR - REMOVAL/INSTAllATION 
1 

1. Remove Cabin Pressure Selector (see figure 401.) 

A. Open flight engineer's upper instrument panel. 

B. Remove electricaJ. connections from two terminals. 

C, Disconnect mounting fasteners· and remove selector. 

2. Install Cabin Pressure Selector 

63 

A. Set selector into place and attach mounting fasteners. 

B. Attach electricaJ. connections to two terminals. 

C, Close flight engineer's upper instrument panel. 

ELECTRICAL 
CONNECTIONS -~--

FWD~ 

Jul 15/67 
+ 

Cabin Pressure Selector Installation 
Figure 401 

FLIGHT ENGINEER 'S 
UPPER PANEL 

.;--- SELECTOR 
BOX 

,.____.__ MOUNTING 
FASTENERS 
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CABIN PRESSURE OUTF'I,PW V.P.J..,YES - REMOVll/INSTALIATION 
1 

l. Remove Cabin Pressure Outflow Valve (See figure 401.) 

63 

A. Ge.in access to valve. 

(1) For forward outflow valve, remove aft bulkhead in forward cargo 
compartment. 

(2) For aft outflow valve, remove aft bulkhead in aft cargo compa.rtment. 

RA TE PRESSURE 

VALVE POSITION 
INDICATOR AUTO TORQUE 

MOTOR 

FORWARD CABIN 
PRESSURE OUTFLOW 
VALVE 

AFT CABIN 
PRESSURE OUTFLOW 
VALVE--------

CONTROL-----:::::..,..::::_~~~'jr,~i=i==,::'. 

CABIN PRESSURE 
LIMIT CONTROL---..i.._ 

MANUAL TORQUE 
MOTOR _____ .......,_....-~•=- ...... 

LOW PRESSURE 
CONNECTION 
LINE 

FILTER 

, ,--r---,;i~---- ELECTR ICAL 
CONNECTOR 

l):!l~~'----CABIN ALTITUDE 
LIMIT CONTROL 

-----BON DING JUMPER 

PROTECTIVE 
SCREEN 

FWD~ 

Jul 15/6.7 
+ 

Typical Cabin Pressure Outflow Valve Insta.llation 
Figure 401 21-31-.21 
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B. Disconnect low pressure connection line, Cap and tag line end. 

C. Disconnect bonding jumper. 

D, Disconnect electrical conne~tion. 

E. Detach Manna.n els.mp around lower part of valve body. 

F. Remove valve and gasket. 

2. Install Cab in Pressure Outflow Valve 

A. Set new gasket in place on valve body seat. 

B. Move valve into place and attach to seat by fastening Marman clam:p. 

C. Uncap and con,nect low pressure line. 

D, Connect bonding jumper. 

E. Connect electrical connection. 

F. Close access panels . 

21-31-21 
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SAFETY OUTFLOW V.ALVE - REMOV.AL/INSTAIJ,ATION 
' 1 

l. Remove Safety Outflow Valves (See figure 401.) 

A, Ge.in access to safety valve by removing shrouding installation in forward 

63 

section of aft cargo compartment. 

B. Disconnect atmosphere connection line. Cap and tie line end. 

C. Disconnect electr.ical connections. 

D. Detach .Ma.rman clamp around leuver _part of valve body seat. 

E. Remove va.lve and gasket. 

FILTER 

., ✓:;...-:: • 

CABIN PRESSURE 
LIMIT CONTROL ---~ 

ATMOSPHERE 
CONNECTION-----fi~---ë~ 

MARMAN 
CLAMP 

FWD 

~ 

ELECTRIC 
OVERRIDE 
CONNECTION 

SAFETY OUTFLOW 
VALVE----

,.__.,._,'--PROTECTIVE 
SCREEN 

Jul 15/67 
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Safety Outflow Valve Insta.llation 
Figure 401 21-31-31 
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2. Inste.ll Safety Outflow Valve 

A. Set new gasket in place on valve body seat. 

B. Move valve into place and attach to seat by fastening Ma.rma.n clamp. 

C. Uncap and connect atmosphere connection line. 

D. Connect electrica.l connection. 

E. Insta11 shrouding in forward section of a.:f't cargo compartment . 

21-31-31 
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VACUUM PUMP INSTALLATION - REMOVAL/INSTAllATION ; 

1. Remove Vacuum Pump (See figure 401.) 

A. Ga.in access to pump. 

(1) For forward vacuum pump, remove aft bulkhead in forward cargo 
compartment. 

(2) For aft vacuum pump, remove aft bulkhead in aft cargo compartment, 

FWD INBD 

BONDING 

VACUUM 
PUMP---+--' 

JUMPER --~--

...._ _ _._ __ ATTACHING 
SCREWS 

Vacuum Pump Installation 
Figure 401 21-31-41 
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B. Disconnect low pressure line. Cap and tag line. 

C. Disconnect ambient line. Cap and t~ line. 

D. Disconnect bonding jumper. 

E. Remove mounting screws and remove vacuum pump. 

2. Install Vacuum Pump 

A. Set vacuum pump in place and install mounting screws. 

B. Uncap and connect ambient line. 

C, Uncap and connect low pressure line. 

D. Connect bonding jumper. 

E. Close access panel. 

21-31-41 
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HEATING - DESCRIPI'ION AND OPERATION 

1. General 

2 

A. Heating includes those systems or equipnent which are installed to 
provide heat for the airplane. 

B. The systems supplying heated air into the passenger cabin, the control 
cabin and the cargo compartment consist of the following: 

(1) Ma.in cabin heating systems 

( ~) Control cab in heating system 

(3) Cargo compartment heating system 

Oct 15/68 21-40-0 
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MA.IN CABIN HEATING sYSTEMS - DESCRIPI'ION AND OPERATION 

General 

A. Ma.in cabin heating systems include all methods or equipnent used in the 
main cabin which are specifically installed for providing heat. 

B. Electric heating blankets supplement the air conditioning distribution 
system and are provided to prevent certain cold spots from forming in the 
main cabin which the air conditioning distribution system cannot keep 
warm enough during long periods of cold soek. These cold spots ferm 
where ducts, which provide distribution of conditioned air, are missing. 

C. The main cabin heating systems consist of the escape hatch heating 
blankets, main cargo door heating blankets, floor heating blankets, or 
floor heating panels. (See figure 1.) These electric heating blankets 
or panels, operate from single phase 115 volt ac power and are controlled 
from the main (PASS) cabin blanket switch located on the flight engineer', 
panel. (See figure 2.) 

2. Escape Hatch Heating Blankets 

9 

A. General 

(1) There are three escape batches located on each side of all 
Passenger/Cargo Convertible Airplanes. Two of these escape hatches 
are located in the airplane midsection over the wing area. The 
third escape hatch is located in the aftsection of the airplane. 
Standard Passenger Airplanes contain only the midsection ~scape 
hatches. 

B, Midsection Escape _Hatches 

(1) At the midsection escape hatches on all airplanes having heating 
blankets, the sidewall panels which contain the escape hatch also 
contain two heating blankets. One heating blanket is in the escape 
hatch, the other heating blanket is in the lower part of the 
sidewall panel between the escape hatch bottom and the cabin floor. 
See figure 1 for effectivity. 

Oct 15/68 
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(·a) In the escape hatch the heating blanket is inboard of the skin 
insulation and extends downwa.rd from the upper three quarters 
of the window panel to the dado panel trim. The heating 
blanket is bonded to the window panel and consists of electric 
wires imbedded in a fiberglass blanket, The heat of the . 
blanket is thermostatically controlled at temperatures ranging 
from 75 to 100°F (24 to 38°c). The connector to the 
electrical blanket lead is in the upper corner of the escape 
hatch. 

(b) In the sidewall panel between the escape hatch bottom end the 
cabin floor, the heating blanket consists of electric wires 
imbedded in a fiberglass blanket which is inserted into the 
dado retainers behind the dad.o pa.nel . The heat of the blanket 
is thermostatically controlled at temperatures ranging from 75 
to 100°F (24 to 38°c). The electrical lead to the blanket is 
in the lower corner of the blanket and is accessible upon 
removal of the dado panel. 

C, Af'tsection Escape Hatches 

(1) At the aftsection èscape hatch on F'assenger/Cargo Convertible 
Airplanes having heating blankets, the escape hatch comes completely 
to the floor and contains only one heating blanket, See figure 1 
for effectivity. 

(a) In the af'tsection escape hatch, the heating blanket is 
installed inboard of the skin insulation next to the dada panel 
and extends upward from the bottom of the escape hatch to the 
approximately midpoint of the window panel. The heating 
blanket consists of electric wires imbedded in a fiberglass 
blanket and is held in place by shock mount fastener recesses, 
and inclusion between the window and dada panel and the skin 
insulation. The heat of the blanket is thermostatically 
controlled at temperatures ranging from 75 to 100°F (24 to 
38°C). The lead connection for the blanket is located in the 
upper corner of the emergency escape hatch. 

3, l>Bin Cargo r::oor Heating Blankets 

A. General 

21-41-0 
Page 2 

(1) The main cargo door is on the upper left side of the forward 
fuselage, Electric blankets contained within the cargo door are of 
two configurations, Cargo doórs with five window panels have a 
three heating blanket configura.tion, Cargo doors with seven window 
panels have a two heating blanket configuration. 
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B. 'Illree Heating Blanket Configuration 

(1) Tnree electric heating blankets are conta.1ned vithin the m.a1n cargo 
door 1nboard of the skin insuJ.ation. See figure l for effectivity. 
One is at the bottom of the door immediately behind the dada panel. 
'!he ether two are located at ee.ch end of the first or bottom blanket 
end extend upward from the door bottom followi.Dg the skin contour to 
an approxims.te wiild.ow panel mid:point. '!he heating blankets consist 
of electric wires imbeddèd. 1n f1berglàss blankets and are retained 
in position by 1nclusion beween the dada panel and the skin 
insulation. No ad.ditional. fasteners are required. 'Ihe heating 
blankets are thermosta.tical1y controlled at temperatures rel'.lging 

from 75 to 100°F (24 to 38°c). '!he bl.anket lead connectors are 
fa.stened through a cond.111 t 1nto a ma.in cargo door term1.na.l box 
located in the upper portion of the cargo door . 

C. 'l\ro Heating Blanket Configuration 

(1) Two el.ectric heating bl.ankets are conta.1ned w1th1n the main cargo 
door 1nboard of the skin insulation. See figure l for effectivity. 
One is at the bottom of the door immediately behind the dado panel. 
The ether extends from slightly above this level, immediately 
behind. the w1ndow panel to the top of the windov panel. 'lhe heating 
blankets consist of-electric vires imbedded 1n fiberglass blankets 
and are retained in position by inclu.sion beween the dado panel and 
the skin insulation. No additiooal fasteners are required. 'Ihe 
heating blankets are thermosta.tical1y controlled at temperatures 
ra.nging from 75 to 100 °F ( 24 to 38°c). 'Ille bl.allket lead connectors 
are fastened through a condu1t into ama.in cargo door terminal box 
located in the upper :portion of the cargo door. 

4. Floor Heatinp: Blankets 

9 

A. Floor heating blal'.lkets are located over the ving center section. See 
figure 1 for effectivity. They consist of electric vires imbedded in 
rubberized fa.bric and are insta.l.J.ed in a strip between the seat tracks, 
und.erneath the rugs. The heat of these biankes is not thermostaticalJ.y 
controlled because of the lov wattage dissipated by the heater element. 
Terminal strip connectors for el.ectrical leads to the blank.ets are 
beneath the floer panels at approximate body stations 620, 820 and 960. 
Short sections of floer :panels at these locations must be removed to ga1.n 
access to the heating blanket terminal strips. 

0ct 15/68 21-41-0 
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5. Floor Hea ting Panels 

A. On certain a1rplanes, the naar heating bJanke+.s are replaced by noor 
hea.ting panels. See figure l tor ef':f'ect1v-1ty. Fabrica.t1on of these 
noor panels includes a. built in hes.ter element between the up~er face 
and. core, The hes.ter element dissipe.tes 7 watts of electric.al power per 
square foot of noor pa.nel ar~ a. t ll 5 volts ac w1. th a. noor pa.nel 
thickness of approx:!ma.tely 0.4o inches. Beca.use of the low wattage, the 
hes.ter element is not theimOsta.t1cally controlled. Ter.n1na.l strips for 
electrica.l leads to the noor hea.ti:ng panels a.re loca.ted. at a.pprox.imate 
1:ody sta.tiona &JOK, 810 and 96(), Conduits are in.stal.led as required, to 
provide protect1on for electrica.l "'1.res be1ng routed from each tenni:la.l 
strip to a 1:ox which provides mounting tor an electrical cotmector. The 
1:ox. is installed UD.der each panel bet".reen t'.10 1:ody structure members. 
The ~se of the 1:ox is to provide an ea.sy plug disconnect tor the t..ro 
hea.ting panel lead wires for naor pa.nel repl..a.cement or ·testi.ng. 

ESCAPE HA TOi 
HEATING BLANKET 
SEE OETAIL B [:> 

ESCAPE HATCH HEATlNG BLANKET 
CTYP1CAl.ll4J 
SEE DET All A [:> 

[::>, All 707-:n!}C t::xct:pt 00-SJH 

(I::> 00-SJH, 00-s.JJ 

!j> AJI TCA & RTCA 

f5;> All 707-329 a,u:t1pt OQ-SJA rllru OQ-SJE 

[:> All 707-3:ZSC ~:xapr LX -N 19 9 9 6 

ESCAPE HATCH SIOEWALL. 
PANEL HeATING BLANKET 
ITYPICAU (41 
SEE DETAIL A [i> 

STA 690 ANC 770 APf'ROX 

FLOOA HEA TING 
BLANK.ETS /PANEL. 
SEE DETAIL O IS>[> 

MAIN, CARGO OOOR 
HEATING BLANKET 
SEE DETAIL C (l> [> 
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ASSEMBL Y ----f--,4'] 

,,_ _____ HEATING BLANKET 

_,.....,... __ DADO FLOATING TRIM 

SIDEWALL PANEL 
DETAIL A(C> 

HEA Tl NG BLANKET --~-+--+---11---1 
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~~--- CONNECTOR 
ASSEMBLY 

ro---- SHOCK MOUNT 

Main Cabin Heating Bl'B.nkets 
Figure 1 (Sheet 2) 

FASTENER 
(TYPICAL) 

DETAIL B(C> 
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MAIN CARGO DOOR 
HEATING BLANKET 
TERMINAL BOX \ 

3 HEATING BLANKET CONFIGURATION 

DETAIL C [> 

ELECTRICAL WIRING 
ITHRU CONDUIT) 
12 PLACES) 

CARGO DOOR 

-----------

>1!!!.~---Jr..__J.._--IIJr..__MAI N CARGO DOOR 
TERMINAL BOX 

1 

( ---CARGO DOOR 

CARGO DOOR 
HEATING BLANKET 
( 2 PLACES) 

2 HEATING BLANKET CONFIGURATION 

DETAIL C ~ 

Main Cabin Heating Blankets 
Figure 1 (Sheet 3) 
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FWD~ 

DETAIL D IB:::> 

Main Cabin Heating Blankets 
Figure 1 (Sheet 4) 21-41-0 
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ESCA~ ~~Ten EE.:l.TING 3L~'lKETS - ~VAI./INST.AI.H'T'ION 

1. Eguiµgent e,."7,d ~.a.te;-ials 

EFFECTMTY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-Nl9997 
LX-N20000 

A. Interior Trim Remover Assemb.ly, F70033 or equivalent, for removtng 
snap-on tri?II •.rithO\It marring or tea.ring v'~l covering. 

:a. Wood Black (3/4 x 1 x 5 inches), to install snap-on trim. 

c·. Cement, EMS 5-30 

D. Sol vent, Methyl Ethyl Ketone 

2. Re.!!!ove Escs:oe E:e.tch Ee<>ting Bla.."'!-1<ets (See f'igure 4ol.) 

A·. 0-oen esca:oe hatch hee:ter circuit breaker on 115 volt ac bus No. 4 
c~---cuit ~ee.ker panel (P4). 

B·. Remove escape h.atch t'rom side~ll. Refer to. 52-6-0, Em.ergency Exit Ha.tch. 

C. Rem.ave b.s:tch ...rt.ndov panel. 

( l) Release snap-on da.do . panel f'loating trim along botten of wind~ 
panel. 

(2) Remove t-.ro studs secu...-,...ing molè.ing a...""'OU.Ild. batch lifting handle, and 
r"'...!llCVe melding. 

( 3) Rem.ave t-.ro flat hea.d. screws loce.ted und.ernee.th lifting b.e.nd.le 
mold.ing. 

( 4) Remove !IIIJ.l..J..ion trim t'rom reta.i.ner as semblies alcng es.cl:!. edge of 
he.tcil. 

Oct 15/68 
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MAINTENANCE MANUAL 

(5) Rem::ive five screws securing each retaine::- stri~, and re!IXNe muJ.lion 
retainers. 

( 6) Carefully release velcro ta-pe bcnding .,inde,., ::;::s..nel to heating 
blanket. 

( 7) Lift v!...ndow :panel free of dado :panel floa"ti."lg trim, and rem:JVe 
:panel with reirB.ining attaclm:ents. 

D. Rem:JVe dada panel floa ting trim. 

NOI'E: To rem:Jve dada :i;:anel noating trim, it •,i"f-ll. be necessa..·•·y to i.mbolt 
groimd stra.p bonded to trim from. airfrazre grou:nd strap. 

E. P.emove escai:e batch dada panel ( Sta 990 batch). 

(1) Rem:,ve seven screws securing :panel above air grille stiffener at 
bottom of batch. 

(2) Remove tour fastening screws along forward and aft edges of batch, 
and remove dada :panel, air grille stiffener, e.nd batch seal along 
bottom of batch. 

. -

,"'._;.._;~~ 

z,'!. 

NOTE: To remove air grille stiffener, 1 t v!-1.1 be necessa.ry to i.mbol t ~ •~ 
ground stra.p attached to trim from a.irframe gro,md stra.p. Ï 

F. Detach hea.ting blanket -w1re leads from connector a.ssembly in upi:e::- RH 
corner (Sta 690 and 990 batches) or upper r.:a: cor.ier.(Sta TIC batch) of 
escape batch. (Mark wires and connections for reinstalla.tion.) 

G. Remove hea.ting blanket from batch. 

3. Install Esca-c:e Ha.tch Heating ma.nkets ( See figure 401. ) 

A. Set heating blanket in :pJ.a.ce and a.ttach vire leads to connector assembl.y 
in upper corner of batch. 

NOTE: Escape ha.tch should be reoved. from sid.ew.1.1, resting in 
horizontal position. 

B. Install escape ha.tch dada p!,Ilel ( Sta 990 ha.tch). 

(1) Set da.do :panel, air grille sti:t'fener, and sea.l a.ssembly in :position 
on ha.tch. 

( 2 ) Install seven screws a.bove air grille stLrfener securing bottom of 
da.do :panel. Reinstall gro'lmd strap. 

(3) Install 'tour screvs a.long fore and aft edges of ha.tch. 

C. Set da.do pmel floating trim in p::,sition alcng t0:9 of dada i:s-nel. 

21-41-11 
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HEATING BLANKET 

DADO FLOATING 
TRIM 

E DETAIL A 

DADO PANEL 

,--11---l--!-.\--'----\- INSULATION 

,._,-...,,,,..c...--SIOEWALL PANEL 
HEATING BLANKET 

FWD~ ~INBD 

FORWARD EMERGENCY 

ESCAPE HA TCH 

(TYPICAL 4 PLACES) 

[l:>- CONNECTOR ASSEMBLY LOCATEO AS 
SHOWN ON SOME ESCAPE HATCHES 
ANO IN OPPOSITE UPPER CORNER ON OTHERS 

HEATING BLANKET 

INSULATION 
BLANKET 

,'>-,...._--CONNECTOR 
ASSEMBLY 

SHOCK MOUNT 
FASTENER 
ITYPICALI 

FLOATING TRI i 
DETAIL A 

FWD~ ~INB~ 

AFT EMERGENCY 

ESCAPE HA TCH 

(TYPICAL 2 PLACES) 

WINOOW PANEL 

DADO PANEL 
SNAP-ON 
FLOATING 
TRIM 

DAOO PANEL 

DETAIL A 
DADO FLOATING TRIM 

q 
INBD 

9 
Oct 15 / 68 

Escape Hatch Heating Blankets 
Figure 401 21-41-11 
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D. Install escape hatch window :pa.nel. 

(1) Replace EMS 5-30 cement on heating blanket or window :pa.nel as 
required. Clean faying surfaces with methYl ethyl ketone and brush 
on thin coat of adhesive. 

(2) Set window :pa.nel in position in dado panel floating trim and' secure 
velcro tape. 

(3) Install mullion trim retainers along both edges of hatch. 

(4) Install mullion trim on retainer assemblies. 

(5) Install two flat head screws securing window :pa.nel in hatch Hfting 
handle area. 

(6) Install hatch lifting handle molding and install two stud fasteners 
securing molding. 

(7) Engage snap-on dado panel floating trim along bottom o_f window panel. 

E. Install escape hatch in sidewa.11. (Refer to 52-6-0, Emergency Exit 
Hatch.) 

F. Close escape hatch heater circuit breaker on 115 volt ac bus No. 1 
circuit breaker panel (Pl). 

21-41-11 
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ESCk~ EATCH ffEATING BLANKETS- - A.nJUS'IMENT @ST 

EFFECT/VITY 

1. Eqµiunent a.nd Materie.ls 

TCA LX-N19996 
LX-N20198 
LX-N20199 

RTCA LX-N19997 
LX-N20000 

A. Utility 4oo c:ps Multimeter or equiva.1.ent 

2. Test Escape Hatçh Heating Blankets 

A. Su:pl)ly 115/200 volts ac, 4oo c:ps electrice.l ground. l)OVer to airpla.ne. 

B·. O:pen main (PASS) ce.bin heater svitch (s582), on fllght engineer's :pa.nel 
(Pil). 

C. Ensu..~ that thermostat on heating blanket is c6oled sut'ficiently to close 
heat:1.ng bl.a.nket circuit. (The::mostat b.a.s ra.Dge of 75° to l00°F·.) 

D. Connect obmmeter to l.ead vtres o-f heat:1.ng bl.a.nket. Check that resistance 
mea.sures 410 to 500 ohms tor heating blsJ:lkets at Sta. 690 and Sta. 770, and 
109 to 134 ohms for hea.t:1.ng bl8.Dkets at Sta 990. 

E. With Emergency Escal)e Ha.tch Heater cL-.ocw.t bree.ker closed on 115 volts 
a.c bus No. 4 circuit breaker :pa.riel (P4), close switch (s582) and teel 
that blankets commence heating vhen ~er is applied. 

CAUTION: DJ NOT APPLY POWER FOR MJRE TIME THAN NECESSARY 'IO VERIFY 
BLANKETS .AFE OPERATION.AI. BECAUSE OF THE FQSSIBil.ITY OF GROUND 
OVERB:E:M' • 

Oct 15/68 
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ESC .~-C'S E.~ C?. .SI!:EWAil PANEL iiE.ATING OI.ANIGTS - REMJV.<l / INS'i'Af.L4.TION 

EFFECT/'IITY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA: LX-Nl9997 
LX-N20000 

l. ~e!l!ove Esca"Ce :ïatch Sid,eyall Panel Ere8.t1ng 3le.r;...1.çets, Midsection 

A. 0nen esca-:,e batch heater ct.rcuit breaker on 11.5 volt ac bus No. 4 circuit 
b~e.ker ~el (P4-). 

B·. Re!!love dada pa.nel. Reter to 25-10-21, Sid.ewall Lin.iDg and Installa.tion. 

c·. Detach hea.tiJ:lg blanket vL--e leads !'rom feeder rtre. (Ma.rk wi.res tor 
re in.stallat ion. ) 

D. Rem.ave hee.t"!l:lg blamcet. 

2. InstaÜ Escs.~ Eatch Side-.re.11 Panel Eiee.ti ig Bla..;...l<;ets, Midsection 

10 

A:. Set heating blanket :!.n place and a.ttach ;,r-1_~ leads to feeder vtre. 

B. In.stal.l da.do- panel.. Ret'er to 25-10-21, •Sid~ Lini.Dg and. Insta.l.la.tion. 

c. Close escs:ce batch hes.ter circuit brea.ke::- on 11.5 volt a.c bus No. 4-
circuit br~s.ker pa.nel (P4-). 

Oct 15 / 68 
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MA.IN C;1.RG0 000R EE.~ m.ANIGT - :i=},{JV.1 r /UlSTAI.!-~.TION 

EFFECTIV!TY 

TCA LX-N19996 
LX-N20198 
LX-N20199 

RTCA LX-N19997 
LX-N20000 

1. Remoye Ma.i..1 Cargo Door Heati.'1,g Blanket 

A. ü-oen MAIN CARGO OOOR BEAX::R circuit breaker on 115 volt ac bus No. 4 
circuit èrealrer pallel P4. 

B. Disconnect and mark: electrical wires i::i. ma.in cargo door heating 'blanket 
terminal 'box. 

C. Remove ma.in cargo door J 1n:fng, Ref'er to 52-11-171, Main 
Cargo Door Lining. 

D. Attac.h a. 14-toot card to all ~----es at ter.:u..na.l box. 

E. Ren.ave ma.in cargo door hee.ting bla.I:!ket, r,u lJ 1 ng vL..-es and card througb. 
condu.1t. 

NOTE: Cord is to 'be used as lead ..,hen i,ns+AJJ1ng ne",/' heating 'blanket. 

2. Instail Main Ce.:-go Door Eree.ting Blan.1<:et 

A. Attach lead card to ma.in ca:go door heatiilg blanket wires. 

B. Place heating "olazikets in :position and pull vf..res tb.rough conduit with 
lead card. (See t'igure 4o1.) 

C . Dis.comi.ect card and connect wires to te~ls . 

D. Test hea:ting "olan.1<ets. Ret'er to Ma.i.:i Ca.:-go Door Eeating Ble.xi.kèts -
Ad.J"ustnent /rest . 

E. Install ma.in cargo door Jin1ng. Re:fer to 52-11-171, Ma.in 
Cargo Door Lin1Ilg. 

Oct 15 / 68 
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El.ECTRICAL. WIRING 
THRU CONOUIT 
12 PLACl:Sl 

MAIN CARGO OOOR 
TERMINAL BOX 

1 

/ 
~ '} ( I 

1 

~•ao ooo, 

' 

CARGO OOOR HEATINCi 
SLANKeT 12 PLACES) 

Main Cargo Door lieating Blanket Installation 
Figure 401 
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MAIN CARGO 'COOR BEA-'T'ING BLANKETS - ADJUS'IMENT (TEST 

UFECTMTY 

1. Eguignent and, Materials 

TCA LX-N19996 
LX-N20198 
LX- N20199 

RTCA LX-N19997 
LX-N20000 

A. Electrical Ground Power Su-p!Jly, 115/200 volts ac, 4oo c-ps, 3 :pba.se 

B. Utility 4oo c-ps Mul.t:1meter or ~qui val.ent 

2. Test Main Cargo Door Hee.t1ng Blankets 

A. Open main (PASS) cabin heating bl.a.nket svitch, s582, on f'llght engineer' s 
pa.nel Pll. 

B. Mea.sure resistance between tenn1ne.ls 1 and 3 of tenn:Lna.l str1-p T:342 on 
cergo door at BS 542. Check that res1sta.nce mea.sures 12 to 19 ohms. 

C. With MA.IN C.ARGO IXlOR EEA1ER circuit bree.ker closed on 115 volts ac bus 
No. 4 circuit bree.ker pa.nel P4, close S582 a.nd feel that blankets 
commence hea.ting wb.en power is appl1ed. 

CAUI'ION: ro NOT APPLY P8WER roR MJBE TIME TEAN NECESSARY TO VERIFY 
BUNKETS ARE OPERATIONAL BECAUSE OF THE POSSIBil.ITY OF GROUND 
OVEREE.AT. 

Oct 15/68 
21-41-32 
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FLOOR HEATING PA..1.'lELS • REMOV.AL/INSTALIATION 

EFFECTIVITY 

All 707-329C except LX-Nl9996 

1. General 

A. The electrica.J. leads trem the noor hes.ting panels must be d.isconnected 
from the electrica.J. connector 1n a box installed tmder the heating pe:c.el. 
Access to tbe box can only be gained a..fter the fasteners securing the 
pa.nel have been removed and the :pa.nel 1 tsel.f' partially t--!lloved. See 
CAUTION decal on u~r face of the noor hee.ting pa.nel. 

2, Rem.ave Floor Heating Panels 

A. Ref'er to Cbapter 53, Passenger Cabin Floor. 

3. Install. Floor Heat1ng Panels 

A. Refer to Cbapter 53, Passenger Ca.bin Floor. 

10 21-41-42 
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FLCOR EEATING PANELS - AD.nJS'IMENT /rEST 

EFFl=CTIV/rY 

AJ.l 707-329C except TCA LX-Nl9996 

1. Test Floor Heating Panels 

A. Close the three FLOOR BEATING BLANXET circuit break.ers on the ac bus 
No. 4 circuit bree.ker panel (P4). 

B . Close the Main Cab1n Heating Panel switch and veri:fy that naar :i;::e.nels 
commence heating when pow-er is applied. 

CAUTION: DO NOT APPLY POWER FOR LONGER TIME THAN NECESS.ARY TO VERIFY 
TRA.T BLANXETS ARE OPERATIONAL. 

10 21-41-42 
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(_ CONTROL CAB:rn HEAT:rnG SYSTEM - DESCRIPI'ION AND OPERATION 

1. General. 

A. Heating of the control cab1n does not exist as a specific heating system. 
Whether heat1ng or cooling 1s required is determ1ned by the air 
conditioning control and indicating systems, 21-5-0, 'Which either lowers 
or raises the temperature of the cabin by m.1.Xiilg air from the air 
conditioning packs with hot air bypassing the packs. Refer to 21-12-0. 

B. Maintaining a desirable temperature in the control cabin is acccmplished 
through the control cab in air distribution system. Condi tioned air 
enters the control cab1n from several outlets located to give proper air 
circulation throughout the cabin. Refer to Air Distribution System, 
21-6-0. 

C. On Pass enger /Cargo Convertible Airpla.nes, a crew auxiliary heat val ve 
a.llows hot pneumatic air to be ducted directly to the control cabin when 
normal ventilating air is shut off. See figure 1. 

D. On some airplanes, electric heaters are instail.ed at the pilot and 
copilot foot outl.ets and on spray tubes al.eng the pilot and copilot 
wind~ sill.s. See figure 1 for effectivity. 

2. Cre.1 Auxiliary Heat Valve 

10 

A. The crew auxil.iary heat valve is a motor-operated butterfly valve which 
permits the flov of hot pneuma.tic air directly to the control cabin., 
regardless of the posi tion of the ving isola.tion val ves. The purpose of 
the val ve is to ensure a supply of hot air for heating the cockp1 t wen 
normal ventilating air is shut off. 

B. Pneuma.tic air fram turbocompressors No. 3 and No. 4 ~ses the air 
conditioning system, through the crew auxiliary heat valve, to the 
downstream side of the control cab in temperature control valve. 'Ihe crew 
auxiliary heat val.ve is located in the right side of the air conditioning 
distribution bay. (See figure 1.) 

C. A 115 volt s1.ngle :pbase ac motor, with limit switches, actuates the 
, auxilia.ry heat val.ve. The val.ve actuator is controlled from the flight 

engineer's :panel by a three :position switch, spring-loaded to the OFF 
:position. (See figure 2.) 

Jan 15/69 
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3. Control Cabin Electric Heaters (See figure 1 for effectivity.) 

9 

A. Control cabin 500-watt electric heaters are installed at the pilot and 
copilot foot outlets. 300-watt electric heating elements are installed 
in the supply ducts leading to the spray tubes, along the window sills. 

B. Each heater is connected phase-to-phase for high heat and phase-to­
ground for low heat by means of individual manually-controlled switches, 
A relay energized through the landing gear safety switch interrupts power 
to the switches and renders the heaters inoperative when the airplane is 
on the ground. The switches are located at the pilot and copilot 
sidewalls adjacent to the ash tray. 

AUX CREW OPEN 
r.--, 

HEAT v 
Il 1 C ?=]I VALVE 

0 
OFF SWITCH 

Il 
CLOSE 1 °'-: 

CLOSE ~ L._::'.J RH 
WING TO RH 

WING AUX CREW HEAT Il 
RAM AIR AND VALVE VALVE VALVE 

SWITCH 

Il WING VALVES OPEN 

CLOSE 7 
0A Il 

1 
5 

Il 1 
BUS 1 NO. 4 

Il 
TO LH ~ L-, _ _J RAM AIR 

OPEN VALVE , RH RAM AIR VALVE 
RAM -. AIR VALVE 
SWITCH 

1 
P4115VAC 

CLOSE 

Il LH 
WING 

0 

1 _J OPEN ~, VAL VE SWITCH 
L---

Pl 1 ENGR'S INSTR FANEL LH WING VALVE 

Jan 15/69 
+ 

Crew Auxiliary Heat Valve Circuit 
Figure 2 21-42-0 
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SECî}tDER §;.A TER - RDOV AL IIN.sTALLl TTON 

EFFECTfVITY 

TCA LX-N19996 

RTCA 

LX-N20198 
LX-N20199 

LX-N19997 
LX-N20000 

A. Clea..,-f ng sol-.,e,nt. per EMS 3-2 

3. 'r,,.10-inch v-f-?:JYl :91?,st.ic tape (pressure Se.?:!..Sitive a.dhesive) 

C. EJ.ectrical bond-f ng mete-

2. :Re:;::ove Shou,lder E'eg.ter 

A. Open crew air hes.ter cL.~t bres.ker an cL.'>°C'Uit bree.ker ~e.l Pl. 

3. Re?I:OVe acces s door trom sid.ewall lin.ing. 

C. Disconnec.t bond-i ng jumper trom g:::om?d. c.l.a.a:rp a.to:9 s.houlder hes.ter. 

D. DisCOl:l!l-"'Ct lead v:! -es bc!:l.es:tb. ahould.e hee. te:. 

E. Remove cl..amp trom bot--~ o~ shou.ld.e- hes.ter. 

F. Remove ta:;;ie trom duet joint a.top ahould.er b.ee:ter. 

G. M:ive s.houl.d.er hes.ter d.o'W'nwa..---d. rel.~-a.sin.g ~er end o~ b.eater f'rcm 
t....-a.?lSi tian duet .. 

E. Tip ahou.1.d.er hes.ter .to clee: to:9 t.ran.sitian. d:uct and m:JVe b.es:te up;,-e....-d., 
pilling fl.~b.le dll.ct a.t'ta.ched to bot-..om. o~ hes.ter 1.Ip,,la..-d. tb...~ hole 
in tloor. 

r . Re!nove g:-om:iè. C, "!:!!p trom ahould.e l::.ee:':c= • 

.J. Rem.ave :J..exibl.e Olct "t'=-om ab:ru.ld.er hes.ter and r=ove s.hou.lder h•cter • 

9 21-42-11 
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3. fa.stall Sr..oulder-Hêäter 

A. In.stall ground clamp ante sboulder hes. ter. 

NCTE: Smooth sha.rp edges of duet ends w1 tb. a file. 

B . . In.stal.l flexible duet on bea.ded end of shoulè.er heater allowing for at 
least 1/2 inch overlap at duet walls ~ push downward through hole in 
floor to pennit straight end of hea.ter to be alig::led w1th upper tra.nsition 
duet. 

C. Telescope straight end of shoulder heater into U'Ctier transition duet 
allowi.og fora least one-ha.l.f inch overlap of duet •.ra..lls. 

D. Ir..stall clamp at bottom of shoulder heater. 

E. Connect bondi.ng jumper te ~und clamp. Spot clean attaching surfaces. 

F. Using bon.ding meter, check tbat resistance between straight end of 
shoulder heater and airplane body is no greater tban 2.5 milliohm. 

G. Clean area to be taped atop s.houlder heater u.sing cleanir.g solvent per 
EMS 3-2. 

H. Apply two laps of two inch vinyl plastic tape to center of top joint, 
pulling taut and smoothing while applying. 

I. Connect lead wires beneath shoulder hes.ter. 

J. In.stall access door in.to sidewall. l1ning. 

K. Close crew air heater circuit break.er. 
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SHOULDER HEATER--==-->.........,,, _ _ _, 
SEE DETAIL A 

STRAIGHT END OF HEATER 

TRANSITION DUCT 
~ 

VINYL PLASTIC TAPE 

GROUND CLAMP 

AIRPLANE BODY 

SHOULDER HEATER 

BEADED END OF HEATER 

1~ 
.... , / 

FLEXIBLE DUCT FWD~ 

DETAIL A 
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Shoulder Heaters 
Figure 401 
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EFFECTIVITY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-N19997 
LX-N20000 

l. î.c:uf 'O:!le:it en:!. Mate...--1.als 

9 

3. ?e-"':ll.2.Cel Cold W'eatJ-te..- Vieyl Ta:pe No. 295 or equivel.~t 

C. E'lectti.cal 001::ding meter 

A. ~en e-~ ai=' b.eater cL-cuit breaker on cl.-""':'tli.t b~sker ~ Pl.. 

3 . Re:::cve sc~w, :m----s .t m:d. vashe..--s tasi" --er➔ ng ei= ~~e= to b.e"d..... &ld to 
bracket ani rellO'V'e di..-l"tU.ser. Re:nov-e ga.skets. -

C. Discct:c.ect hard-f ,..g Jrnper !'rem grotmd ~ ~ toot hes.te. Re:ccve 
cl.e:at?-

D . Di.scct!nect lead. -:.f_-es èeo.es:'"...b. toot hes.ter. 

Re:tcve tape t:-cm duet joint be:ies:th toot h.eate=-. 

Jan 15/70 
21-42-12 
?age 401 
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M AI N TEN ANC E MANUAL 

F. Move foot hes.ter and head.er upwa.rd, relea.sing tb.en frc:m tb.e lowe air 
transit.ion duet. 

G. ~emove tape frcm header joint and re!llove header f::-c:m heater. 

H. Remove ground clamp frac. foot hea.ter. 

3. Install Foot Heat.er 

A. To.stall ground elamp a top foot hes. ter. 

NOTE: Smooth sha.rp edges of duet ends with a file. 

B. Telescope heat.er into header toa minimum ovelap of 1/~ inch. 

C. Clean area to bè taped atop f'oot hes.ter using cleaning solvent. 

D. Apply two laps of plastic tape to center of joint, pulling taut and 
smooth.1.ng wile applying. 

E. Telescope lower end of heater 1nto lo..rer tran.si tion duet to a minimum 
overlap of 1/2 inch. Install gasket between head.er and bracket. 

F. Connect band.ing jumper to ground cla.mp. Spot clean attaching surfaces. 

G. Using bcnd.ing meter, check that resistance bet-.. een upper end of foot 
hes.ter and airplane body is not g=-eater tha.n 2.5 milliohm.s. 

H. Clean area to be taped below heat.er using cleaning solvent. 

I. Apply two laps of pla..stic tape to center of joint, pulling taut and 
smoothing 'While applying. 

J. To.stall gas ket and d.i.f'fu.ser stop bracket and head.er. A ttach wi th scre•..ts, 
nuts, and .ra.shers. 

K. Pull diffuser knob to OPEN position. 

L. Close crew air hes.ter circuit bres.ker. 

21-42-12 
Pa.ge 402 
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FOOT HEATER 
SEE DETAIL A 
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SCAEW, NUT, 
AND WASHER --+-----'....,~"-. 
16 PLACES) 

FODT HEATER 

~ ' 

□~LEAD WIRES 

KNOB 

BRACKET ON 
AIRPLANE 
BODY 

FWD~ 

tj-TAPE 

I......__..LAIA TRANSITION w- DUCT 

DETAIL A 

Foot Heater Installation 
Figure 401 21-42-12 
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CREW AUXIl.I.ARY HEAT VN,.VE - REMOVAL/niSTATJ.ATION 

EFFECTIVITY 

Passenger /Cargo Convertible Airpl.a.nes 

l. Remove Crew Aux111ary Heat Valve 

A. O:pen the RAM AIR & WING VALVES circuit breaker on pa.nel P4. 

B. Remove forward cargo cCJDpartment aft bulkhead. 

C. Disconnect electrical connector :f'ran valve. (See figure 401.) 

D. Disconnect bonding jumper. 

E • Remove two ciamps securing val ve to duet and remove val ve . 

. 2. Install Crew AU:X:iliary Heat Val ve 
. 

A. Check that RAM AIR & WING VALVES circuit breaker on pi.nel p4 is open. 

9 

B. Place crew auxiliary heat va.lve in position and secure with two clamps. 

C. Connect bonding jumper. 

D. Connect electr1cal connector. 

E. Close RAM AIR & WING VALVES circuit breaker on pa.nel P4. 

F. Provide electrical power. 

G. Hold CREW AUX HEAT VALVE switch on flight engineer's upper pa.nel in CLOSE 
position and check that crew auxiliary heat valve moves to closed 
position. Release switch. 

H. Install forward cargo campartment a:f't bulkhead. 

I. If no 1-onger .required, remove electr1cal power from airpla.ne. 

Jul 15/69 
+ 
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,...s--_:.._ __ CREW AUXILIARY 

PNEUMA TIC 
AIR DUCT ___ ,,, 

CREW AUXILIARY 

AIR CONDITIONING 

DISTRIBUTION BAY 

CREW AUXILIARY HEAT 
VALVE ACTUATOR 

/ 

HEAT VALVE----i 

BONDING JUMPER 

DETAIL A 

Crew Auxiliary Heat Valve 
Figure 401 

HEAT VALVE 
SEE DETAIL A 

FWO~ 
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EFFECTIV!TY 
BDIYN✓~ 
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~ COOI.IllG SYSTSM - DESCRI?r!ON A.t.'IID OPSRATION 

EFFECTIV/TY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-Nl9997 
LX-N20000 

l. C-ene..-al. 

A. 

3. 

c. 

The eq_uipnent cooling system. ia a. cont:rolled. ventils.tion system vhi·ch 
provid.es ~'""1'J.ov ac::-oss el.ectroni.c and electicaJ. equ.i:pment to :prevent 
excessive· heating of the units and to prov-ide amoke eva.cua.tion. Cabin 
a:!.r is d...~;.m th..-ougb. the equipment and 1.nto a gystem of ducta aDd 
meni.fold.s. The ai: takes up hee.t from the equipment aa it ·nova throu.gh 
it. The wc...-m. air is then eithe::- discbe.rged overboa.~ or 1s mi:x:-od rlth 
ether cabin e.ir aDd recirculated.. krJ.. ei..--f'J.ov detector system ~ 
gives w-a.-ni.ng to the f'l.igb.t eng'...neer 1.! not eI:OUgh air is f'J.ovi.cg to cool 
the equipnent. 

Each el.ect.-onic equ.ipmeo.t ahel.f is hollov to !arm a me.nif'old for the 
:pieces of equipment which rest on it. The 1Ipper surfa.ce of each shelf' 
~ openiogs w:d,a,_r ee.ch equipment case. Eac.b. opening bas an orif'ice 
adju.stnent cov~ to 'Va-'"Y the si.ze or the openi.cg alld tbus to regula.te tbe 
amount of air vhich fiows th:rough 1 t. '.Che apace bet--een ea.c.h equipme.o.t 
case and the UP.9er su....--tace ~ the ahe.l.t is sea.led. 

All 1.!::.take èucts 8.Ild. ma.ni.i'ol.ds lead into a vertics.l. me.nif'a.ld.. ( See figu;:-e 
1..) The ve::-t.ica.l mac.11'ald is a.: l.arge 1 fla.t 1 U-sba.ped. structu=e vhic.!l is 
n.ee= 5'"...a.tion 36o: It for.ns pe_-t o:f the St..~::-t. tor the elect..-onic 
equ::.pment shelves. A blower duet is co:cnec-ted. to the ve.rtics.1. mani.1"old 
e.t the lover right-bat:d co:rne::- or its a.t't side. The blover duet rw::.s 
f:-cm the ve..-tics.1. ma.nitold to a blover duet discbs:ge port. A blover and 
an au:tc:a:a.tic flCN contro.1 val.ve are in.stal.led in the blower duet. 

Jul 15 / 69 
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DETAIL A (t> 

CIRCUIT SREAKEA 
?ANE LS -------,.---, 

CASIN 
Fl.OOR 
l.EVEl.-- - : 

MAIN AC' POWER SHIEl.O 

VERTICAl. 
MANIFOLO• 

BLOWER OUCT 
OISCHAAGE PORT 

AUTOMATIC 

NOSE WHEEl. WEl.l.----......._ 

AUTOPILOT 

FLOW CONTROl. 
VAl.VE 

Q:::> SA 8 EN A 
SAA 
EL AL 
TAP 
OA 

[!>SABENA 
SAA 
EL AL 
TAP 
OA 

21 -58~1 
Page 2 

SYSTEM 
COMPONENTS----''T--'I.\ 

J:l TRANSFORMER PANEL. 

OO-S.JG. OO-s.JH, OO-s.J.J 
ZS-OYL 
4X-ATR 
CS-TBA 
SX-DSA, SX-D88 

OO-s.JK 
ZS-EKV 
4X-ATS 
CS-T88 
SX-D88 

'--,1,.,...-1--,1-ELECTRONIC eautPMENT 
SI-IEl.r ITYPJ 

;::;<-~- MANUAl. OVEAAIOE 
HANOl.E ANO SHIEl.O 

~'"=~ ~~...,_;==--- OIRECT 
OISCHARGE Oi.JCTS 

EXT OOOA 

EFFECTIV/TY 

(Dir«t disdrugtl duet ilÎ,P~nnJ 

SA.B.ENA 00-SJG, 00-SJH and CO-SJJ 

Equipnent Cooling System Location Dis.gram 
Ftgun l ( Sheet l ) 

ill. REY 
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CABI 
FLOOR 
LEVEL-----',.'· 
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CIRCUIT aREAKER 
PANEI.S 

AIAFLOW OETEcrOR 

EXT OOOR 

MAIN AC 
;--POWER SHIELO 

INTAKE OUCT 

ëLeCTRICAL. 
ECUIPMENT 
CABINET 

_ _.__ __ VERTlCAL 
MANIFOLO 

,,,__..,__..___ BYPASS OUCT 

:.=~.L--OVERBOARO 
OUMP VALVE 

"rT>-."~è--BLOWER OUCT 
OISCI-IARGE PORT 

,_ s-_;...--AUTOMATIC 
FLOW CONTROL 
VAL.VE 

BLOWER OUCT 

~~+--MANUAl. OVERRIOE 
HANOl.E ANC SHIELO 

BLOWER 

ëL.:CTAONIC ECUIPMENT SHELF (TYP) 

EFFECT! V/TY 

(R«:irculation duet airplanesJ 

TCA 

RTCA 
LX-Nl9996, LX-N20198, LX-20199 
LX-Nl9997, LX-N20000 

Equipment Cooling System Location Diagram 
Fi gure l (Sheet 2) 
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éFFECTIVITY 
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D. Tb.ere are t-.ro equipm.ent cooling syatem.a. The se are the direct di se.bar ge 
and. recircu.latipn aystems. (See :f'igure l tor eft'ectivity.) On the 
direct d.isc.ba.rge systems t-.ro direct di scba.rge du.cts run trom the vertical 
mani.told to t~o exit nozzles. On ai.rplanes rith this system, the blower 
noniia.l.J..y runs only vhen the airplane is on the g=-ound or 1'1ying a.t • a lov 
altitude. The 'IJS.1"m air f'lmrs overboa...-a. thrcugh the b.lmrer duet d.ischarge 
port vhen the airpJ.a.ne is on the grou:c.d. When the outside a.1r :pressure 
dro:ps as the a..iI1Jl,ane ga1n.s altitude, t.be lev :presaure cutaide the 
airplane dravs ·.iann air trom the verticaJ. manit'old, tbrough the direct 
d.ischarge ducts a1Jd overboard. throug!J. the e.x:1. t nozzles. The loweri..,g 
pressure outaid.e the a.irplane also mak.es the a.utcma.tic flQ",,I' control vaJ.ve 
go shut. The blQ",,l'er is turned. off by a micros-.n tch ..... hic.h o:pens when the 
automatic nq.r contrcl va.1.ve shuta. 

E. On the recircula.tion eystem a recircula.tion duet branches trom the blo'w"er 
duet. The blover norma.1.ly runs vhenever the airclane's electrical system 
is energized. Th~ blO'\ler dra1-l'a the cooling air t.hrough the system a.od 
disc.ba.rges it overboard. through the blover d:uct discbarge port vhen the 
airplane is on · the grouild or 1'1ying at a lov altitude. When the airplane 
is t'l.yiDg at higher altitudes, the autcma.tic :f'lov control val.ve shuts and 
the ~ air then :f'lovs through the recirculation duet and into the apa.ce 
under the :f'or..a.:rd cargo campartment :f'loor. The ·...arm air mixes ;n th other 
cabin air a.od is recirculated or f'lova overboa.....-a. through the air 
conditioning outf'l.ov va.1.ve: Recirculation duet airpl.anes have an 
overboa:rd dump val.ve which is norma.l.ly s.hut, but Yhich can be o:pened to 
bypass the a.utoma.tic tlov control va.1.ve i.:f' the blover should fail vhen 
the airplene is in tlight. 

F . The manif'olds and. ducts are made of' :t'ibergla.ss, sheet metal, metal tubing, 
and. :t'lexible ducts. The ma.in parts ot' the system ar~co:zmected vith duet 
cla.mps to fa.cili tate their removal and 1.nstalla.tion. 

21-58-0l 
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2. Blower 

A, The blower is an axial-flow type, with its electric motor mounted in the 
centerline of the cylindrical housing. It bas a capa.city of 835 cfm of 
hot air (165°F) against a statie pressure of eight and one half inches of 
water. Operation of the blower, on direct discha.rge duet airplanes is 
controlled by the automatic flow control valve. (See figu.re l for 
effectivity.) The motor opera.tea on 115 volt three-phase power. The 
blower norma.lly runs whenever the airplane's electrical system is 
energized on recirculation duet airplanes. (See figure l for 
effectivity.) 

B. The blower is connected in the blower duet by short flexible ducts and 
duet clamps and it is secured toa box support, 

c. A blower operation indicator is on the flight engineer's panel on direct 
discharge duet airplanes. (See figure l for effectivity.) It is a blue 
light which shows BLOWER ON when energized by a microswitch 4n'the 
automatic flow control valve. 

3. Automatic Flow Control Valve 

9 

A. The automatic flow control valve is opera.ted by flow through the valve 
and over the butterfly which acts as an airfoil. The butterfly rotates 
through 68 degrees from full open to closed position. The varying 
amounts of flow through valve are caused by the difference between cabin 
and ambient pressure. The valve is clamped in the blower duet near the 
blower duet discharge port, 

B,. The valve position is indicated by a green light on the flight engineer's 
panel which shows VALVE OPEN when the valve is in any open position. 

C, Ama.nu.al override handJ.e is provided for emergency opening or closing of 
the blower duet in event of failure of the automatic flow control valve. 
The valve handJ.e, which is normally in the automatic position, is near 
the floor below the radio ra.ck, The handle is shielded so as not to be 
moved except as required. (See figu.re 2.) 

D. On all except: 
M' F-BHSA thru F-BHSV, F-BHSX thru F-BHSZ., F-BLCA and F-BLCB 
SABENA 00-SJA thru 00-SJH 
All VT-DJI thru VT-DJK, VT-Il>1N, VT-DNY, VT-DNZ, VT-DPM and VT-DSI 
SAA ZS-CKC thru ZS-CKE and ZS-DYL 
EL.AL 4X-ATA thru 4X-ATC, 4X-ABA, 4X-ABB and 4X-ATR 
AA Nï55A thru Nï561A, 

the 8lltomatic flow control valve is equipped with a demping device. The 
device is provided to dampen movement of the butterfly plate, The device 
is attached to the butterfly plate shaft and consists of a flat vane 
immersed in silicone oil, 

Jul 15/69 21-58-01 
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ELECTRONIC COOLING AIR VALVE 
MANUAL OVERRIDE HANDLE 

PULL TO CLOSE 
PUSH TO OPEN 

HANDLE TO BE IN MI0 POSITION 
FOR AUTOMATIC OPERATION 

BDEINC ':77 /iilil + 
J,rû.u:.cN/UU'k/at 

DC::2 C 

MAINTENANCE MANUAL 

ROTATED 90• 
FOR CLARITY 

SHIELD--~ 
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Automatic Flow Control Va.lve 
Figure 2 
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EFFECTIVITY 
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BLOWER 
DISCHARGE 
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4. Overboard Dump Valve (Recirculation Duet Air:Planes - See f'igure 3 f'or 
Ef'fectivity) 

A. The overboard. dump valve ia inatal.led. 1n the bypass duet. (See figure l.) 
The va.lve ia motor-operated. It takes ll5 volt ac power f'rom circuit 
breaker panel P2. (See f'igure 3.) The vaJ.ve can be opened or cloaed by 
operating a switch which is on the flight engineer's panel. 

5. Airi'low Detector System 

A. General 

(l) The airf'low detector system conaists of' an airfiov detector, w.rniilg 
light, ~ the detector system circui try. ( See f'igure 3. ) 

(2) E1ectrical ::power f'or the control an:i operation of tbis system is 
taken from the essentia.l 28 volt de bus on circuit breaker panel 
(P6). Pover to the varning light prees-to-test circuit is su:pplied 
t'rom the 28 volt de bus on circuit breaker panel (P5). 

B. Airf'low Detector 

(1) The a.irf'low detector conaists of' a temperature sensitive switch, 
cambined vith a smal.l electric heater. The airf'low detector is 
installed. 1n the vertica.l mam.f'old. (See figure 1.) 

C . No -Airf'lov Wa.rniilg Light 

(1) The no-airflow amber w.rning light is on the flight engineer' s panel. 
The detector switch vil1. a.ctuate and the light wil.l illuminate vitbin 
l0 miIIutes a.f'ter loss of' sui't'icient airflow. The light vïU rema.in 
illum.iilated up to 5 minutea ai'ter sutticient a.irf'lov ia resumed. 

6. Operation (Direct Discha.rge Duet Air:Planes - See :f'igure l f'or effecttvity.) 

3 

A. The operation of' the equi:pment cooling system is controlled automatical.ly 
by the flow control valve sm 1n case of emergency by a rnaoual override 
handl.e below the inboard. side of' the radio rack. The handle shoul.d. only 
be used in an emergency. 

Jan 15/70 
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S37 
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SWITCH 

L 933 
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,, 

r-0 AIRFLOW 
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R15 
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B. The tbree equipment cooling eystem lights indicate to the flight eug1neer 
how the eystem is operating. When the NO A.IRFLCW .ra.rn1..ng light camee on, 
it is an indication that the airtlow in the system is 1.nsui'ficient. In 
this case the flight eng1 neer can posi tien the override haIJd.l.e to open 
posi tien causing the blower to QJ;)erate. The BLOWER ON light 'lrll.l remain: 
on unti.l the cabin pressure differential il:lcreases to 0.9 to 2.0 psi. 
The V.ALVE OPEN light wi.ll rema.in on until the cabin pressu.re differential 
increases to 1.8 to 2.8 pei. 

WARNING: :00 NOI' OPERATE OVERRIDE HANDLE WEEN THE AIRPLANE IS PRESSJRIZED. 

C. When the cabin pressure di.fferential increases to 0.9 to 2.0 pei, relay 
Rl5 is energized. through the :t'lmr control valve. Relay Rl5 supplies 
power to the blower and BLOWER ON i.Dd.icating light. When the valve is 
in the open poeition, power is supplied to the V.ALVE OPEN i.Dd.icating 
light tbrough S'W'i tch 2 on the now con trol val ve. 

D. When the cabin pressure differential exceed.s 0.9 to 2.0 psi, relay Rl5 
is de-energized. by S'W'itch 1 on the flov control valve. The blower and 
BLOO'ER ON indicating light are both de-energized. at this ti.rr:e, 

E. When the cabin pressure di.ti'erential increases to 1.8 to 2.8 psi, the 
flow control valve closes rurl the V.ALVE OPEN indicating light is de­
energized. by S'W'itch 2. 

F. When the cabin preseure differential drops below 1.8 to 2.8 psi, the 
flow control valve starts to open ani S'W'itch 2 is energized to turn on 
the V.ALVE OPEN indicating light. No power is supplied to relay Rl5 due 
to S'W'i tch l in the :t'lmr control val ve. 

G.' When the cabin pressure differential drops belo"I,{ 0.9 to 2.0 psi, S'W'itch 1 
in the flmr control valve closes which energizes relay Rl5. The blover 
and BLCWER ON indicating light are turned on. 

H. The airflow detector is energized. whenever power is supplied. to the 
airplane. During nonna.l. operation the airflov tbrough the equipment 
cooling eystem ie sufficient to remove heat trom the detector heater, 
preventing the temperature sensitive sv1 tch from actuating. When the 
airflOW' through the eystem is not sufficient to reroove heat from the 
heater, the temperature around the detector rises, actuating the S'W'itch. 
This illuminatee the no-airflow w.rn1Ilg light on the :t'light engineer's 
instrument panel which vill rema.in on unti.l airflQ"lo{ through the system 
is sufficient to remove heat :f'rom. the heater, allo"l,{ing the S'W'itch to 
open. The light vill illum:l..na.te approxima.tely 10 mimltes af'ter loss of 
airf'low and rm:y remain on up to approxima. tely 5 miwte s after the 
resumption of nonna.J. airf'low'. 
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7. Operation (Recirculation Duet Airplanes - See figure 3 for effectivity). 

3 

A. The equipment cooling system blower normally runs whenever electrical 
power is furnished to the airplane. The blower draws air from the 
cabin and through the electrical and electronic equipment, the ducts 
and the vertical manifold. The air takes up heat from the equipment 
as it flows through it. 

B. The warm air flows through the blower duet and flows overboard through 
the blower duet discharge port when the airplane is on the ground. 

C. As the airplane gains altitude, the increasing pressure difference 
between the cabin air and the air outside the airplane causes the 
automatic flow control valve to shut. The warm air which the blower 
discharges must then flow through.the recirculation duet and into the 
space which is under the forward cargo compartment floor. (See sheet 
2 of figure 1). The warm air is mixed with other cabin air and is 
recirculated or flows overboard through the air conditioning outflow 
valve. 

D. The NO AIRFLOW warning light which is on the flight engineer's panel 
comes on when not enough air is being drawn through the equipment 
cooling system or, on aircraft LX-Nl9997 and LX-N20000, when the 
blower fails. The flight engineer may increase the airflow, when the 
airplane is in flight, by opening the overboard dump valve. The 
overboard dump valve may also be opened to evacuate smoke which may be 
generated in the electronic compartment. 

E. The recirculation duet has a check valve to keep air from being drawn 
out of the space which is under the forward cargo compartment floor 
when the overboard dump valve is open. 

Jul 15/69 
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EQUIPMENT COOLING SYSTEM - TROUBLE SHOOTING 

EFFECTIVITY 

All 
AII 
SAA 
PAA 

except: 
707-437 
707-344 

AF 
SABENA 
BOAC 
EL AL 

N714PA thru N730PA; 
N757PA thru N764PA 
707-328 
00-SJA thru 00-SJF 
707-436 
707-458 

1. General 

6 

A. In trouble shooting the equipment cooling system, two cooling problems 
may exist. One concerns the equipment in the racks and sizing of the 
orifice openings. The other will result from faulty componente in the 
air moving portion of the system. 

B. Orifice openings are sized to provide the proper airflow for all 
equipment installed in the airplane at delivery. Refer to 21-58-12, 
Equipment Cooling Orifice Covers - Adjustment/Test. If orifices are not 
set accordingly, or if additional orifices are added to provide cooling 
for equipment installed after delivery, it may upset the cooling balance 
and allow overheating of some electrical/electronic equipment. 

CAUTION: DO NOT ADD EQUIPMENT OR CHANGE ADJUSTMENT OF COOLING ORIFICES 
WITHOUT OBTAINING ENGINEERING APPROVAL. IF ORIFICES ARE 
CHAN.GED OR IF NEW ORIFICES ARE ADDED EQUIPMENT IN THE RACKS MAY 
OVERHEAT. 

(1) Furthermore, it should be noted that cooling of equipment utilizes 
control cabin exhaust air. This air, drawn through the equipment, 
ma.y contain impurities such as tars and nicotine which ma.y settle on 
the equipment. If equipment is not cleaned fora considerable 
period of time these deposits could adversely affect their cooling. 

C. The equipment cooling system consists of a blower, automatic flow control 
valve, ducting and interrelated electrical wiring. Airplanes ma.y have 
either of three different tYPes of control and indicating systems. The 
following rnay be used to determine which system is used in the airplane. 

(1) On airplanes with direct discharge equipment cooling system, the 
BLCMER ON light indicates blower operation and the VALVE OPEN light 
indicates automatic flow control valve position. Operation of the 
blower is controlled by the flow control valve switches through the 
equipment cooling blower relay. 

Jan 15/70 
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(2) On some airplanes with recirculation equipment cooling system, the 
blower operation is controlled by a position switch through the 
equipment cooling blower relay. The automatic flow control valve 
only varies the airflow in the system and does not control blower 
operation. The V.ALVE OPEN light and indicator indicates valve 
position. 

(3) On ether recirculation cooling system airplanes, the indicating and 
control systems are the same as with airplanes having recirculated 
airflow, except that any failure of the blower causes the NO AIRFIDW 
light to come on immed.iately. A rela.y is provided in one of the 
blower three-phase lines which actuates a switch if the blower is 
not operating. 

D. Failure of air mvement in the equipment cooling system is indicated when 
the NO AIRFLOW wa.rning light on the flight engineer's panel cornea on. On 
airplanes with direct discharge system and on some with recirculation 
system the NO AIRFI.OW light is actuated by the temperature sensitive 
switch, a heated unit in the airflow detector system. It actuates the 
warning light to ON every time there is not enough airflow or on failure 
of air movement ,in the system. On all ether airplanes with thé 
recirculation system, the NO AIRFIDW wa.rning light is a dual purpose 
ligh~ which may either be actuated by the temperature sensitive switch or 
by blower failure. 

E. Few components of the equipment cooling system could cause failure of air 
movement in the system. The following trouble shooting charts are 
provided to isolate faulty components for each of the three different 
types of control and indicating system. If after using the trouble 
shooting charts the problem is not corrected, the trouble may either be 
in the electrical wiring or connectors. Refer to wiring diagram. 

NOTE: Prior to using trouble shooting charts, check press-to-test umrrs. 

21-58-01 
Page 102 

6 
Jan 15/70 

+ 

\ 

J 

\ 



BDEINC c:7 ~t::;7 

Jrtlfi!4flwd + 
M'AINTENANCE MANUAL 

2. Trouble Shooting Charts 

.... 

1 EFFECTIVITY 1 

(Direct discharge duet airplsnes) 

SABENA 00-SJG, 00-SJH and 00-SJJ 

airplane 
Closed 
OFF 
OFF 

Power supplied to 
Circuit Breakers 
BLOWER ON light 
VALVF, OPEN light 
Blower Not Operating 

1 
VALVE BEI'WEEN OPEN AND 
45 DEGREES FR0M OPEN -
Replace automatic flow 
control valve switching 
assembly 

SAS. REV. 7 MARS 1970 
6 
Jan 15/70 

1 

Check that position of 
automatic flow control 
valve is between full 
open and 45 degrees from 
full open. IF -

1 

l 
VALVE NOT BETWEEN OPEN 
AND 45 DEGREES FR0M 
OPEN - Replace automatic 
flow control valve 

21-58-01 
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airplane 
Closed 
ON 
ON 

Power supplied to 
Circuit breákers 
BLOWER ON light 
VALVE OPEN light 
Blower Not Operating 

1 

VOLTAGE - Replace blower 

1 

CONTINUITY - Repair 
circuit between blower 
receptacle pins A, B, 
and Cand circuit 
bres.kers 

1 

1 

Check blower assembly 
receptacle for 115\T AC 
between ground and 
terminals A, B, and c. 
IF -

1 

Power supplied to 
Circuit Bres.kers 
BLOWER ON light 
VALVE OPEN light 
Blower 

1 

airplane 
Closed 
OFF 
ON 
Operating 

Check for CONTINUITY 
across NO contacts of 
equipment cooling blower 
relay. IF -

1 

1 

NO CONTINUITY - Replace 1 
relay 

1 

NO VOLTAGE - Check con­
tinuity across equipment 
cooling blower relay 
pins Ll-T~, L2-T2, and 
L3-T3- Il' -

1 

1 

NO CONTINUITY - Repl~ce 
equipment cooling blower 
relay 

1 
CONTINUITY - Repair wir­
ing between NO contact 
of blower relay and 
BLOWER ON light ._ ___________ __,: 
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airpla.ne 
Closed 
ON 
OFF 

Pover SUPIJlied to 
Circuit Breakers 
,BLOWER ON light 
VALVE OPEN light 
Blo..,er 011erating or 

Not operat ing 

1 

REPAIR viring betveen 
connector at Station 
390R and Valve open 
light 

airpla.ne 
CLOSED 
OFF 
ON 

Pover supplied to 
circuit breakers 
BLOWER ON light 
VALVE OPEN light 
Blover Not Operating 

1 

VALVE MORE TRAN 4 5 
DEGREES FROM OPEN -
Replace valve 

1 
NO VOLTAGE - Replace 
auto f'lov control valve 
svi tch a.ssembly 

1 
Check tbat auto :nov 
cont:rol valve position 
is not more than 45 de­
grees f'rom open positioo 
by observiog valve posi­
tion indicator. IF -

1 
1 

VALVE LESS THAN 45 
DEGREES FROM OPEN -
Check for VOLTAGE at 
flow cont:rol valve pin 
B. IF -

1 

1 
VOLTAGE - Replace equ.ip­
ment cooling blover 
rela.y 
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3. T::O\lbl e Shaotie-5 Cha.rts 

1 

EFFECTIVITY 

(R«irr:ularion duet airphn«s) 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-Nl9997 
LX-N20000 

Pover SUP!]lied to 
Circuit Break.ers 
V.~VE OPEN light 

a.ir!)la.ne 
Closed 
OFF 

Va.lve is bet..,een FULL o:pen and 68° 
a-peratic.g or• 
Not O:perating 
N'Ofü,(.AL ar OFF BLOWER S'wITCH 

1 

Check .VOLTAGE at pin E 
af S'lli.tch assembly fla~ 
control va.lve. I7 -

1 

1 

1 

VOLTAGE - Replace si.ri tch 1 
a.sse!!!.Öly af va.1.•re 

NO VOLTAGE - Re-pair , .. .-ir­
ing bet"~een fla~ control 
•ral •re and VALVE OIDT 
light a.c.d ta cat1.0.ectar 
nea.r BLOWER Sw'I'ICE: 
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Power supplied to 
Circuit Breakers 
VALVE OPEN light 

airplane 
Closed 
OFF 

Valve is between FULL open and 68° 
Operating or 
Not Operating 
NORMAL or OFF 

Blower 

BLOWER SWITCH 

1 
Check VOLTAGE at pin E 
of switch assembly flow 
control valve. IF -

J 
1 

1 
VOLTAGE - Replace swi tchj 
assembly of valve 

NO VOLTAGE - Repair wir­
ing between flow control 
valve and VALVE OPEN 
light and to connector 
near BLOWER SWITCH 

6 
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Power supplied to airplane 
Circuit Brea.kers Closed 
BLOWER SWITCH - - NORMAL 
VALVE OPEN light ON 
Blower Not:" Operating 

1 
Check VOLTAGE at blower 
receptacle tenninals A, 
Band C to ground for 
115V AC, Il' -

1 

1 1 

- Replace blower 1 NO VOLTAGE - Replace 
equipnent cooling 
blower relay 

power supplied to airplane 
Circuit Breakers Closed 
BLOWER SWI'l'CH NORMAL 
VALVE OPEN light ON 
Blower Not Operating 

1 
Check VOLTAGE INPUT at 
equipment cooling blower 
relay. Il' -

1 
1 l 

- Replace equip- NO VOLTAGE - Replace 
ment cooling blower re- 1 BLOWER SWITCH assembly 
lay 
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EC,UIFMEN'I' COOLilfG SYSTEM - ADJUSTMENT /TF.sr 

1. Eauiument Cooliruz: System Test 

A. General 

B. 

(1) The equi:pment cooling system test provid..es an operational check of 
equipment of the equipment • cooling system. Si.Dce the co:ó.trol and 
monitoring features of' some airplanes are d.i.:f'teren.t tb.an ethers, wo 
test procedures are provided. 

Test .Equipment Cooling System 
'NA N746Tw thru N752'IW, Nï54T'..T thru. N759'IW, N781.TW thru...,N785TW, 

N795T,1 thru N79'JIW, N6720 thru N6724, N6726 th....-.i N6729, 

PAA 

T'JA 

AF 
SABENA 
BOAC 

N6763T, N6764T and N6T71T 
N4oJ.PA tb_TU N410PA, N412PA, N414PA thru N418PA, N765PA tbru 
N767PA and N790PA tb_TU N799PA 
707-33lB, N760TW, NTT3'N tbrJ. N776TW, N778T11 thru. N78arw, 
N793Tw, N8705T, N8715T, N8725T, N1870l thru NJ.8704 and NJ.8706 
thru. Nl8712 
F-BRSV, ·F-BHSX thru. F-B~ and F-Br..CA th.TU F-BLCG 
00-SJG, 00-SJH, CO-SJ.J ar~ 00-SJ'K 
G-ASZF thru G-ASZG 

( l) Provide electrical power. 

(2) Check tbat the follo-n.ng circuit break.ers are closed: 

(a) CABIN AIR CONDITIONING (Pr) 

(b) EQ'cJJ:?MENT OVERHEAT WARNING U~ (P6) 

(c) EQ.UilMENT COOLING BLOWER (P5) A.i.'ID (P4) 

(3) Remove shield and. put override hand.le in VAf.VE CLOSED position. 

(4) Check that bJ.ower stops and. BLOWER ON and VAf.VE OPElî lights go out, 
and tbat .....i thin· 10 mimltes the NO AIR.r'""l:.OW .ra...-n:i.Dg light comes on. 
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(5) Put override handle in VAJ..VE OPEN position. 

(6) Check that blower starts o:perating and that the BLOWER ON and VAJ..VE 
OPEN light comes on. 

(7) Check that vithin 5 minutes the NO AIRFLOW light goes out. 

(8) Put the override ha.ndle in the AUTOMATIC position alld. replace shield. 

(9) If no langer required, re.move electrical power from airplane. 

c. Test Equipment Cooling System (all except airplanes listed in paragraph l.B) 

(1) Provide electrical power. 

(2) Check that the follo...nng circuit.breakers are closed: 

(a) OVERBOARD DUMP VALVE (P2) 

(b) E~ COOLING BLOWER (P3) 

(c) E'QUIPMENT COOLING BLOWER CONTROL AND PRESS-'IO-TEsr LIGHTS (P5) 

(d) AIR WARNING (P6) 

(3) Remove shield and put automatic flow control val.ve override handle 
in VAJ..VE CLOSED _position. 

(4) Check tbat VAI..VE OPEN lights on flight engineer' s panel goes out. 

(5) Put overboard. dump valve switch on flight engineer' s panel in OPEN 
_position. 

(6) Feel tor airtlow at blower duet discharge _port. 

(7) 

(8) 

(9) 

(10) 

(il) 

(12) 

(13) 

(14) 

(15) 

Put overboard dl.ll!Ip val.ve switch in NORMAL _position. 

Feel at blower duet di·scharge port tha.t airtlow bas stopped. 

Put blower switch on flight engineer's panel in OFF position. 

Check tha.t NO AIRFLOW light on flight engineer' s panel comes on 
within 10 mimltee. 

Put blower switch in NOBMAL position. 

Check tha.t NO AIRFLOW light goes out vi thin 5 minutes. 

Put automatic flow control val.ve override ba.ndl.e in AUTCMATIC 
_position a:cd replace shield. 

Check that VAI..VE OPEN light comes on. 

It no langer req:uired, remove electrical power from airplane. 
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TAl"E 
"'4ACHINE 

SHELF NO. 1 

SHELF NO. :Z 

"'4ACH 
Tl'll"'4 
C:ONTl'IOL 
UNIT 

SHELF NO. 3 

NAV 

SPAC:E 

AUTOl"ILOT I" 
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1-11'-1"1 

1-11'•:Z T-1'1 

AUTOl"I LOT A"'41"L Sl"AC:E 

ENGINE 
WAAN VHF-Tl \/HF-T:Z Vla MKl'I l"/A ' Sl"ACE VHl'•l'l:Z VHF-1111 

AMl"L ll"AOVI • AMl"L 
SIONS) (AVM) 

SHELF NO. 4 LH JIIACIC 

QFWO 

001"1" COl"l"LEJII 
TF'IACIC:ER 1 Sl"AC:E COMl"UTEFI 

(l"FIOV1S10NSI NO. 1 
(l"ROVISIONSl 

SHELF NO, 1 

as-, GS-2 VOl'l-1'11 VOl'l•l 
ACCESS 

SHELP NO. :Z . 
l"LT 
JIIEC:Ol'IOEJII LORAN 
l"'l'IOVISIONSI RCVPI 

SHEL.F NO. 3 {t:> 

"'OL.Al'I l"OL.Al'I LCl'IAN 
"ATH l"ATH l'ICVl'I 
COUl"L.EPI 1 COUl"L.l!I'! :Z 

SHEL.F NO, l[I:>, 

KIFIS FL.IGHT 
CONTAOL COMl"UTEl'I 

SHEL.F N0,4 !4--, 
FWO'y---J 

[>OO-S.JH 

(î>OO-S.JH Mld 00-SJJ 

§>- O0-SJK 

OOl"l"L.EJII COl"l"L.EF'I 

JUNCTION COMl"UTEJII Sl"ACE 
BOX NO. 2 

("'l'IOVISIONSI 

vo 1'1·1'12 VOl'l•:Z OME-1 fS:> 
ACC:ESS ("'l'IOVISIONS 

[:>> 

l"OL.AA l"OL.Al'I ATC 
l"ATH l"ATI-I Tl'IANSP 
COUl"LEJll•l COU"L.SJll -2 (l"l'IOVISIONS) 

ATC TPIANSI" A. TC Tl'IANSI' 
N0.2 NO, 1 
(l"l'IOVISIONSl (l"l'IOVISIONSl 

FL.IGHT INSTA !"LIGHT INSTl'I 
AMl"L.•1 AM"'L.•2 

l'IH l'IACK 

~ O0-SJJ and O0-S.JK • .... 1 _E_F_F_E_c_r_,_v_,_T_Y_ 
O0-SJH, O0-SJJ 
and O0-SJK 

001"1" 
TRACKER :Z 
(l"ROVISIONSl 

OME•:Z 
(l"AOVISIONSI 

ACF-1112 

ACF•l'!:Z 

Sl" ... CE 
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HF·l CONTl'I 

TJIIIM AUTOl'lL.OT I" AUTOl"t L.OT ... Ml"t.. S1",.CE 
CONT.,.01.. UNll' 

SHEL.F NO. l 

NA\/ ENGINE 
WAFIN \/111 
(l"RO\/ ISI ONS) 

,. .... ,.,_ 
(.A\/M) 

SHEt..F N0.4 

0~ 
TRACXEFI 
T Sl"ACE 

(l"RO\/ISIONSl 

SI-IEL.F NO. T 

Sl"AC:e; 

SHEt..F NO. 2 

Sl"ACE 

SHEt..F NO. l 

KIFIS 
CONTJIIOL. 

SI-IEL.F NO. 4 
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1 

TAPE PACE HF-1 CONTl'I HF-P1 HF-1 T•R 
MACHINE 

SHELF NO. 1 

1 

AOF-1'11 $PACE HF-2 CONTR HF0 P2 HF-2 T-R 

SHELF NO. 2 

MACH 
TAIM AUTO,iLOT P AUTOPILOT AMPL SPACE CONTl'IOL 
UNIT 

SHELF NO. 3 

NAV ENGINE 
WAAN VHF-T1 VHF-T2 VIB MKR P/A ' SPACE VHF-1'12 VHF-Rl 

AMPL (PROVI· AMPL 
SIONS) (AVM) 

SHELF NO. • LH RACK 

QFWD 

OOPP DOPPLER OOPPLER OOPPLER 
TRACKER 1 SPACE COMPUTER JUNCTION COMPUTER SPACE 
(PROVISIONS) NO. 1 BOX NO. 2 

(PROVISIONS) (Pl'IOVISIONS) 

SHELF NO. 1 

VOR-1 VOR-2 DME-1 {q:> GS-1 GS-2 VOR-R1 
ACCESS 

VOR 0 R2 
ACCESS (PROVISIONS 

SHELF NO. 2 

-· 
FLT POLAR POLAR 
RECORDER LORAN PATH PATH 
(PROVISIONS) RCVR COUPLER-1 COUPLER -2 

SHELF NO. 3 [t:> 

POLAR POLAR LOAAN ATC TRANSP 
PATH PATH RCVl'I NO. 2 
COUPLER 1 COUPLER 2 (PROVISIONS) 

SHELF NO. 3 [l:> 

KIFIS FLIGHT FLIGHT INSTR 
CONTROL COMPUTER AMPL-1 

SHELF NO.• )---, 

FWDv--' 

[t>oo-SJH 

{t>OD-SJH and OO-SJJ 

(!:> OO-SJK 

&:>, OO-SJJ and OO-SJK 

RH RACK 

• .... I _E_F_F_E_c_r_,_v_,r_Y_ .... 
OO-SJH, OO-SJJ 
Wld OO-SJK 

fi>) 

ATC 
TFIANSP 
(PROVISIONS) 

ATC TRANSP 
NO. 1 
(Pl'IOVISIONS) 

FLIGHT INSTR 
AMPL-2 

DOPP 
TRACKER 2 
(PROVISIONS) 

DME-2 
(PROVISIONS) 

ADF-R2 

ADF-R2 

SPACE 
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TAPE MACHINE 
IPPIOVISIONSI 

SHELF NO. 1 

AOF-1'11 

SHELF NO. 2 

MACH 

BDEINj~+ 

MAINTENANCE MANUAL 

SPACE HF-1 CONTFI HF•1 T·FI 

SPACE HF-2 CONTFI HF·2 T•FI 

TPIIM AUTOPILOT P 
CONTFIOL UNl1 

AUTOPILOT AIIIIPL $PACE 

SHELF NO. 3 

NAV ENGINE 
WAFIN VIB 
IPFIOVISIONSI AMPL 

IAVMI 

SHELF N0.4 

OOP'P 
TFIACKEFI 
1 SPACE 
IPFIOVISIONSI 

SHELF NO. 1 

SPACE 

SHELF NO. 2 

$PACE 

SHELF NO. 3 

KIFIS 
CONTPIOL 

SHELF NO. 4 

21-58-12 
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1\/HF VHF MKPI P/A 
AMPL $PACE ICOMM 1'1-T 2 COMM R•T 1 

LH PIACK 

OOPPLEPI OOPPLEFI OOPPLEFI 
COMPUTEPI COMPUTEFI 
NO. 1 JUNCTION NO. 2 SPACE 

IPPIOVISIONSI ■ox IPFIOVISIONSI 

~01'1/ILS VOFI/ILS OM&-1 P'IECEIVEFI 1 PIECEIVEPI 2 

ATC ATC 
TPIANSP TPIANSP 

LOAAN NO. 2 NO. 1 
IPPIOVISIONS) IPPIOVISIONSI 

COMPAS& 
AMPL-1 

COMPASS FLIGHT INST1'1•1 
AMPL•2 AMl'L 

AH PIACK 

EFFECTIVITY 

All •xt»pt OO-s.JH, 
OO-s.JJ •nd O0-s.JK 

FLIGHT INST1'1•2 
AMPL 

Electronic Equ1pment locat1on 
Figure 502 (Sheet 2) 

FWO~ 

OOPP 
TFIACKER 
2 
IPFIOVISIONSI 

OME-2 
IPFIOVISIONSI 

AOF-A2 

FLIGHT 
COMPUTEFI 

Fwo<::::J 
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ORIFICE OPENING 
EQ.UIPMENT NOMENCIATURE TRAY IN INCHES 

TYPE 
ORIFICE 

NO. 1 

ADF-Rl 3 0.80 
ADF-R2 lt> 3 0.70 
ADF-R2 [> 3 o.66 
ATC 'IR.ANSP ( PROVISIONS ) II> 3 1.17 
ATC TR.A.NSP NO. 1 and NO. 2 [1:> 

(PROVISIONS) 3 1.10 
AUT0Pn.or AMPL 4 1.27 
AUT0PILOT P 2 1.00 
DME-ls::>- (PROVISIONS [::> ) 3 FUll OPEN 
DME-2 ( PROVISIONS ) 3 FUU. OPEN 
IXJPPU:R COMPUI'ER NO. 1 and NO. 2 

( PROVISIONS ) 2 1.26 
DOPPLER JUNCTION BOX 3 CLOSED 
OOPP TRACK::R land 2 (PROVISIONS) 3 FUll OPEN 
ENGINE VIl3 AMPL (AVM) l 0.72 
FLIGRT COMPUI'ER 5 0.72 
FLIGET Ill'STR AMPL-1 and -2 2 0.50 
FLIGRT RECORDER ( PROVISIONS) [t> 3 · 0.80 
GS-1 and GS-2 1 a.49 
HF-1 CONTR 2 0.35 
HF-2 CON'I'R 2 0.33 
HF-Pl 2 0.80 
EF-P2 2 0.16 
EF-1 T-R 4 FUll OPEN 
EF-2 T-R 4 FUll. OPEN 
KIFIS CONTROL 5 0.82 
LOR.AN RCVR II> 3 1.29 
LORAJ."i RCVR §:> 3 1.23 
MACH TRIM CONTROL UNIT 3 0.55 
MKR 1 a.45 
N.e.V WAroî 2 CI.OSED. 
P/A AMPL l 0.5'1 
POI.AR PATE: COUPu::R-1 and -2[> 3 o.68 
POL~ ?ATH COUPLER-1 and -2~ 3 0.65 
TAPE MACHINE 3 1.14 
VHF -R1 and -R2 2 o.47 
VHF-Tl. and -T2 2 o.46 
VOR-1 and -2 ACCESS 2 o.48 
VOR-Rl and -R2 2 o.47 

. 

1. EFFECTIV/TY 

00-SJH, 00-SJJ, and 00-SJK 

[>, 00-SJH 
(t> 00-SJH and 00-SJ J 

~00-SJK 
~ oo...s.r.r and oo-SJK 

10 
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·Eq_uipnent Coolillg Orit'ice Cove::- Setting 
Figure 503 (Sheet 1) 

ORIFICE 
NO. 2 

CLOSED 
CLOSED 
CLOSED 
CLOSED 

CLOSED 
C!DSED 

NONE 
o.45 
o.45 

NONE 
CLOSED 

0.98 
NONE 

CLOSED 
NONE 

CLOSED 
NONE 
NONE 
NONE 
NONE 
NONE 

FUll OPEN 
1.28 

CLOSED 
CLOSED 
CLOSED 
CLOSED 

NONE 
NONE 
NONE 

CLOSED 
CLOSED 
CLOSED 

NONE 
NONE 
NONE 
NONE 

ORIFICE 
NO. 3 

NONE 
NONE 
NONE 
NONE 

NONE 
CLOSED 

NONE 
NONE 
NONE 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
0.19 

CLOSED 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NCNE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

2l-58-i2 
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:'.CJJI?~i'I' N~TCU.TURE TRAY 
·I'"'!.?'S 

ORITICT CP::~IDTG 
DT ~lCEES 

ADF-Rl 
ADF-R2 
AGTOP:O:..C'!' ? 
ATC '!R.:l...J.'IJ'Sël NO . l and NO • 2 

( pga~r~aNS) 
ACJTOPTI.CT A.:.'vfi?L 
CCMP.0..SS A..\fPI.-1 ar.d -2 
:cME-1 
r.ME-2 ( :aOVLSIONS ) 
:OOPPIZR CGMFu'tE.H NO . 1 ",.,d NO. 2 

(~YISIONS) 
:OOPPIER JUNCTION BOX 
IXJPP TR.ó..C:GR 1 and 2 ( PROVISIONS) 
ENGINE VI3 AMPI. (AVM) 
F!.IG.i:{l! .IN~ AMPI.'-1 and -2 
FLIGET C~ 
EF-1 CONJ3 and -2 CONTR 
EF:-1 T-R 
EF-2 T-R 
KD .L5 CO~OL 
LORA .. ~ 
.MACE TRDf CONTROL UNIT 
twG 
NA Y W.<1.rur ( ?ROVISIONS ) 
P/A A."PI. 
T.~:; 1-<.AC,:•-! .. fü, ( PROVIS!ONS ) 
rVEF CO.MM ~-Tl and R-T2 
rvtJR /TI.S ?:ECETVER 1 and 2 

2 
2 
2 

3 
4 
1 
3 
3 

2 
3 
3 
1 
2 
3 
2 
4 
4 
3 
3 
3 
1 
2 
1 
3 
2 
2 

€FF€CTIVITY 

ORE'i:CZ 
NO. l 

o.44 
o.~ 
0.65 

0.73 
1.18 
0.14 
0.92 
0.92 

0.92 
CLOSill 

1.00 
0.20 
0.10 
0.54 
0.28 
1.29 
1.27 
0.74 
o.ó3 
O -35 
0.19 
o.5ó 
fü"".Ll. 
c.éó 
o.ó7 
o.42 

ORITICZ 
~TO. 2 

NONE 
NONE 
èlONE 

CLCSë:D 
CI.OSED 

NONE 
CLOSë:D 
CLOSED 

NONE 
CLCSill 
CLOSED 

NONE 
NONE 

CLCSED 
NONE 

CLOSED 
CLOSED 
CLOSED 
CLOSED 
CLOSED 

NONE 
NONE 
NONE 

CLOSED 
NONE 
NONE 

TCA LX-Nl9996, LX-N20198, LX-20199 

21-58-12 
2a.ge 506 

RTCA LX-N19997, LX-N20000 

Equipment Cooling Orifice Cover Setting 
Figure 503 (Sheet 2) 

ORu'ICS 
NO. 3 

èTONE 
NONE 
NONE 

NONE 
CLCfilJJ 

NONE 
NONE 
NONE 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

CLOSE:D 
C-LOSED 

NONE: 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
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EQUilMENT COOLING BLOWER - REMOVAL/INSTALLATION 

l. Remove Blower (See figure 401.) 

A. Loosen two duet clampS on each end of blower. 

B. Pul.l flexible connecting ducts away from blower. 

C. Disconnect wiring connector. 

D. Remove four bolts which secure blower to its support. 

E. Remove blower. 

2 . Install Blower 

A. Place blower on support and secure it with bolts. 

B. Connect electrical connector. 

C. Pull flexible ducts back over blower. 

D. Place all clamps back in position and tighten. 

2 
Jul 15/69 
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BLOWER DUCT 

21-58-21 
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BOX SUPPORT 

BOEINC "j7_1ïi7c:7 + Jtde~Wat 
DC::JL 

MAINTENANCE MANUAL 

POWER CONNECTOR 

~..---DUCT CLAMPS 

Equipment Cooling Blover Insta.llation 
Figure 4ol 
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TURBOFAN 

BOEINJ~+ 

MAINTENANCE MANUAL 

AU'roMATIC ·FLOW CONTROL VALVE - REMOVAL/INSTAT.T ATION 

1. Remove Automatic Flow Control Valve (See figure 401.) 

A. Rem.ave the upper bulkhead panel from the right side of the cargo 
compartment forward bulkhead. 

B. Remove lower V -clamp which secures the val ve to the duet adapter. 

C. •Remove blower discharge duet support bracket. 

D. Remove large duet clamp from the blower discharge duet at the blower. 

E. Remove manual override handle shield retaining pin and rotate shield 
forward. 

F. Loosen manual override handle stop nut, remove control handle and cable 
fram support bracket. 

G. Remove manual override handle support bracket mounting bolts and remove 
support bracket from airpla.ne. 

H. Remove blower discharge duet. 

I. Loosen manual override handle cable clamps. 

J. Disconnect valve electrical connector. 

K. Remove upper V -clamp which secures the val ve to the discha.rge port. 

L. Remove valve along the same path blower discharge duet w.s removed. 

2. Install Automatic Flow Control Valve (See figure 401.) 

3 

A. Slide valve beneath the shelves into position. 

B. Position valve to discha.rge port with replaced new gaskets and install 
V-clamp. 

Jul 15/69 21-58-41 
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C. Orientate override cable sheath bracket. 

EFFECTIV/TY 

TURBOFAN 

~: Top of sheath bracket should be in up position. If down moisture 
may collect and cause the valve to be inoperaèle . 

(1) If necessary break lockwire and loosen control cable coupling nut 
at the valve. 

(2) Position manuaJ. override ha.ndle in correct position and check that 
sheath bracket is in the up position. 

( 3) Remove any twist in the cable ca.sing. Tighten and lockwire the 
control cable nut. 

D. Connect vaJ.ve electricaJ. connector. 

E. Install manuaJ. override ha.ndle cable clamps. 

F. Slide blower discharge duet into position and install support bracket 
loosely to permit movement of duet. 

G. Install manual override· handle support bracket. 

H. Install manuaJ. override handle in the correct position and tighten stop 
nut. 

I. Slide blower discharge duet into flexible duet at blower, Check position 
and tighten duet clamp. 

J. Position blower discharge duet with duet adapter to valve and instaJ.l 
V-clamp. 

K. Tighten blower discharge duet support bracket mounting balts. 

L. Install lockwire between upper and lower V-clamps. 

M. Move manual override ha.ndle to neutral position, move ha.ndle shield down 
over manual override handle and insert retaining pin. 

N. Install bulkhead. panel. 

21-58-41 
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EFFECTIVITY 

TURBOFAN 

UPPER 
BULKHEAO 
PANEL---, 

BOEIN~+ 

MAINTENANCE MANUAL 

ROTATED 900 
FOR CLARITY 

~ 
/ 

~ -
~ -ELECTRICAL 

CONNECTOR _ _m=i:;;;:::~..:.: 

CABLE 

FLOW CONTROL 
VALVE 

V-BAND 
CLAMPS 
AND 
VALVE 
GASKETS 

DUCT 
ADAPTER 

COU:_:PL~l~N~G:__:! _ _ç::.:;~~----NUT --~ 

3 

ELECTRONIC COOLING AIR VALVE 
MANUAL OVERRIDE HANDLE 

PULL TO CLOSE 
PUSH TO OPEN 

HANDLE TO BE IN MID POSITION 
FOR AUT()'AA TIC OPERATION 

SHIELD-----i 

-
1 -, 

I 

.r-1H'-3~r--»'--SHIELD 
RETAINING PIN 

Jul 15/69 
Automatic nöw Control Va.J.ve In■ta.llation 

Figure 401 

CHANNEL 
BAND 
CLAMP 

BLOWER 
DISCHARGE 
DUCT 
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MAINTENANCE MANUAL 

OVEP3JA.~ r::uMP V.AJ..VE - RD!OVP,T / ::::NST'~:l..TION 

EFFECTIVITY 

TCA LX-Nl9996 
LX-N20198 
LX-N20199 

RTCA LX-Nl9997 
LX-N20000 

1. Remove Ove:-boa:è. Dumo Valve (See tigure 4o1..) 

A. Disconnect e.lectrical connector 

B . Renove tw V -band cl.smps. 

C. Renove v,:,-1.ve. 

2 . ï"ls'ta.11 Overboa:d Dumo Val ve 

A. E:old. val.ve in _place . 

.3. T ..... stal.l. a:id tigb:ten t>.-o 1/ -è2.l:ld cl.amps . 

C. Connect e.J.:ectrical connector. 

6 21-58-61 
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~,......~-+---------1,- OVER80ARD 

ELfCTRICAL CONNECTOR--___. 

FWO~ ~INBD 

21-58-ó.l. 
Page 4o2 

Overboard Illmp Valve Installat1oc. 
Figure 4ol 

DUMP VALVE 

aLOWER 0ISCHARGé 
0UCT 
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ZONE TEME.?ATURE CONTROL SYS'IEM - IES~~ON A.L'ID OERATION 

1. Geners.l 

EFFECTNITY 

TCA LX-Nl9996 

RTCA 

LX-N20198 
LX-N20199 

LX-Nl9997 
LX-N20000 

A. The zone temperature ccntrol systen is e. ms:::ue..lly controlled systen tha.t 
SUP!Jlements the e.utcms.tic tenpe...?"S.ture cont--cl systen to compensate for 
the tempere,ture variat:t.ons in the main ce.'oi.:i resuJ.ting frcm uneven or 
abnor-.Al passez:ger los.ding. The te:n:pe...---ature level compe.nse.tions are 
e.ccai:rplished either by sdd ➔ ng pneuma.tic d:uct hot air directly in.to the 
for..ra..rd or mid zone distribution d:ucts to i:lcrea.se the a.ir te::aperature 
1n these zones, c;ir by e.ddi:cg hot e.ir to the aft zone to cause the ma.in 
ca.bin temperature sensor to ca.ll for· cooler air from the te:n1)erature 
control va.lve wb.ich wilJ.. • cool the forward a.--i.d !llid zones. 

E. The zone t.empers.ture control system s.nd zone tempErs.ture systen indica.tion 
consist af three zone tempe=-a.ture control valves:, three 190 deg=-ee d:uct 
the~ ovehea.t switches, s.n ovehea.t indice.tor light, :tw system 
indice. tors and t-.ro con trol swi t6es. ( See figu:re l. ) 

10 21-64-0 
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MIO ZONE 

STA 
960 

AFT ZONE 
CON TROL 

CON TROL 
STA .,,-
620' 

FW0 ZONE 
/ 

CONTROL 

SEE 0ëTAIL a 

FW0 ZONE 

FW0 ZONE 
OVERHEAr 
SWITCH 

MIO ZONE/OVERHEAT SWITCH 

OISTRlsur,oN ------ ' r------- oucrs 

~, :~ 

/ 

! -~ 

, , 

: / 
/ 

MI0 ZONE 
0ISTRISUTION 
oucr 

~ MI0 ZONE TEMPERA nJRE 
CONTROL VALVE 

AFT ZONE 
AFT ZONE TEMPERA nJRE 
CONTROL VALVE 

o, STRI &J Tl ON DU CTS 

DETAIL A 

Zone Te?!Iperature Control Location Dia.graai 
Figure 1 (Sheet 1) 13 
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2. Zone Temperature Control Valves 

,. 
0 

A. The zone temperature control valves are 110v single phase ac reversible 
motor driven 3-inch valves, each with an external mechanical position 
indicator, an internal position potentiometer, internal open and closed 
position limit switches, and a mechanical clutch to hold the valve in any 
position between open and closed. The three valves are in the air 
distribution bay, Normal no-lead operation time frorn limit switch to 
limit switch is 30 to 40 seconds using approximately 1.0 a.mpere. The 
limit switches and position potentiometer are preadjusted, 

COOLER WARMER COOLER WARMER 

<@) (®) 
FWD MID 

CABIN TEMP ZONE CONTROL 

DETAIL B 

Aug 15/66 
Zone Temperature Control Location Diagram 

Figure 1 (Sheet 2) 21-64-0 
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3. Zone Temperature Control System 

A. The zone temperature control system consists of two center-off toggle 
switches on the engineer's auxiliary P3,11el, three overheat switches, an 
overheat indicator light and the related relays. (See figure 2.) The 
toggle switches, one each'for the forward and mid zone temperature 
control, operate the zone control valves, See pa.ra.gra.phs 5 and 6 for 
system operation sequence. It will be noted that the system 
interlocked so that only two valves may be opened at one time by the two 
switches, and in each operating sequence the third or nonoperating valve 
must be in its closed position, 

4, Zone Temperature Overheat Switch 

A. A 190° (± 5°)F overheat switch is in each zone distribution duet 
downstrearn of where the hot air from the zone temperature control valves 
enters the distribution ducts, (See figure 1.) At overheat, 190° 

21-64-o 
Page 4 

(± 5°)F, the switches open the circuits to the respective duet overheat 
closure relays to de-energize the relay, which, in turn, actuates the 
valve to the closed position and illuminates the zone temperature 
overheat light. The overheat switch will close when the air temperature 
in the duet cools to below 160° (± 5°)F, to energize the relay, which 
turns the indicator light off and restores valve motor positioning 
control. The forward zone overheat switch is in the left forward 
distribution duet at station 6000, accessible by removing the left aft 
section of the forward cargo compe.rt.11]ent ceiling. The mid zone overheat 
switch is in the left mid zone distribution duet at station 730, buttock 
line 30, accessible by removing the applicable ma.in cabin floor panel. 
The aft zone overheat switch is in the left aft zone distribution duet 
at station 830, accessible from the left wheel well area. 
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ZON 
TEM 
CON 
VAL 

11 
AC B 

E 
PERATURE 
TROL 
VES 

SV AC 
US NO. 4 

[C>c LOSES WHEN 
CM BYPASS 
ALVE IS 40° FROM 

A 
V 
0 
C 

PEN IN OPEN-TO-
LOSE TRAVEL 

UCT OVERHEA T 
WITCH 

~ D 
s 
0 
C 

PENS - 190° ± 5°F 
LOSES - 160° :t 5°F 

CH CLOSES 
N ACM BYPASS 
E IS 40° FROM 

N POSITION. IN 

SWIT 
W.HE 
VALV 
OPE 
OPEN -TO-CLOSE TRAVEL 

ZON 
TEM 
CON 
T-R 

R382 
~ 

•o 
1 -
~ 

E 
PERATURE 
TROL 
BUS NO . 2 

GROUND 

AIR 

COOLER 
y 

;,-,-
1 • 

1 __,J, 
1 
1 y ,o 

1 , ,. 
'· ,-
1 1 -

~ !j)-
-1 • .Llà 

,o 
1 

-R!~64-, 1 
, v 

~ 1 

FORWARD • WARMER 

FORWARD ZONE 
ZONE DUCT 
OVERHEAT 

TEMPERATURE CLOSURE 
CONTROL RELAY 
SWITCH 

COOLER 
V 

~ 
. 

l ll,...-

1 

' . 
1 A 

' 1 __J 

' 1 0 -1 ' _Q 
1 

- 1 -

' , v ·~ . ~ : o 
WARMER - R~65-, 

MID ZONE •I 
TEMPERATURE MID ZONE 
CONTROL DUCT 
SWITCH OVERHEAT 

CLOSURE 
RELAY 

◄ A 

CABIN TEMP r-Z:::lro ZONE CONTROL ~ 
OVERHEAT ' IRELA"I' 
WARNING ~-~ RS~? 

I• -- ~· ~ 
1 0 

•o <~ 1 

' -~ 
l
~R571 ,o 

' "r l ~ 
OVERRIDE ,o , -
CLOSURE i 

-
,o 
~ - , -

1 

L.,Q CLOSE - - ---,_ -
~ 

/-0 ➔ 
• -----
1 o OPEN 

~ 
FORWARD ZONE 
TEMPERATURE 
CONTROL VALVE 

,o 
:~ 

- 1 ,-
~ CLOSE 

I• 

~

-, 
, o OPEN 
1 

-
MID ZONE 
TEMPERATURE 
CONTROL 
VALVE 

~ 
- , -

•~ CLOSE 

-~· "- , I• 

N 

AFT ZONE 
1- TEMPERATURE 

RELAY R566 ---of •l~AFT ZONE CONTROL VALVE 

A_______ _ _ _ O>----------~~ DUCT OVERHEAT 
v ~ ,1~R570 CLOSURE RELAY 
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MAIN TEMPER,ATURE CONTROL 
VALVE POSITION SWITCH IJ:>, 

FULL COOUNG 
OVERRIDE RELAY 

Zone Temperature Control System Schematic 
Figure 2 21-64-o 
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5, Zone Temperature System Indication 

A. The zone temperature system indication 'consists of two system indicators 
on the engineer's auxiliary :panel controlled by three preadjusted 
position potentiometers, one in each of the zone temperature control 
valves. Controlled 6.8v de from a control unit provides electrical power 
for the indicators. (See figure 3.) With all valves closed there is no 
potential across either indicator, bath indicators will be neutral or 
vertical. If either or both forward and mid zone switches are toggled 
WARMER with the aft valve closed, the potentiometers will develop a 
positive potential across the respective indicators and the indicators 
will show WARMER. When the aft valve is opened, which can happen only 
when either or both the forward and mid valves are 'closed and the 
respective switch toggled toward COOLER, a negative potentialis 
developed which affects the existing potential across both indicators, 
with both indicators moving toward the COOI.ER limit. The indicator for 
the valve which is closed will show the relative open position of the 
aft valve, while the ether indicator will show the summa.tien of the aft 
valve position with the position of the opened valve.. Therefore both 
indicators must be observed and analyzed to determine the positions of 
each valve at any given set of indications. 

6. Zone Temperature System Operation 

A. The following is a sumrna.ry of the zone temperature system zone switch 
operation: 

21-64-0 
Page 6 

( 1) 

( 2) 

( 3) 

If all valves are closed and either or both the forward or mid zone 
switches are positioned to WARMER, the respective valves will open. 

If all valves are closed and either zone switch is positioned to 
COOLER the aft valve will open. 

If the forward zone valve and the aft zone valves are open and the 
mid zone switch is positioned at WARMER, bath opened valves will 
move toward the c1osed position until either the forward valve or 
the aft valve is closed, at which time the mid valve can commence 
opening. Similar results are obtained 1f the mid valve and aft 
valves are open and the forward zone switch is positioned at WARMER. 
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( 4) If either the forward or mid zone switches are positioned at COOLER 
when the valve is open, that valve will move tova.rd the closed 
position. If the switch is held at COOLER after the valve is closed, 
the aft valve will open. 

(5) If the two zone switches are toggled to opposite positions 
simultaneously, the overrride closure relay will relax the three 
duet overheat relays to drive each opened valve closed, Releasing 
either switch will return control to the ether switch. · 

B. All valves are driven to the closed position at touchdown and the zone 
control system is de-energized on the ground. 

C. In flight, the aft valve is automatically energized to the closed 
position when the air conditioning system is in the full cool position. 

D. When duet overheat is encountered, the respective zone duet overheat 
closure relay is de-energized to illuminate the overheat warning light 
and to drive the applicable zone control valve toward the closed position. 
On overheat switch cooling, the closure relay is energized to turn the 
indicator light out and to return control of the affected zone to the 
operator. 

M349 FORWARD MID 
CONTROL UNIT 

COOLER ~ WARMER 

RADIO AND 28V DC 
T-R BUSES 

-
P-5 

6 
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+ 

CLOSED OPEN 

FORWARD ZONE 
TEMPERATURE 
CONTROL VALVE 

MID ZONE 
TEMPERA TURE 
CONTROL VALVE 

Zone Temperature System Indicatie~ Schema.tic 
Figure 3 

AFT ZONE 
TEMPERATURE 
CONTROL VALVE 
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ZONE 'IEMF".-FATiffiE CONTROL SYST::M - AwlJ5™ENT /I'EST 

EFFECTNITY 

TCA LX-N19996 
LX-N20198 
LX-N20199 

RTCA LX-Nl9997 
LX-N20000 

A. Testing the zone temperature control systen consists of e.n croerationa.l 
test of the zone temoerature control e.."1d a test of the te::i:perature systai. 
overheat switches. 

2. Eauipnent e..od Ma.teria.l 

A. Controlled. Hee.t Source-Temp Cal Probe Reate:- Attacbment t.o Jet Ca.l Engine 
Ana.lyzer or eq_u1valent. 

3. Test Zone Temperature Control 

A. Prepa.re for Test 

( l) Open safety rel.a,ys circu1 t brea.'cer. 

( 2) Apply externa..l electrical power. 

( 3) Position ma.in ca.bin tempe...""<l.ture control valve to a.ny position ether 
tban full cold. 

( 4) Close zone tempe...-.-a, ture con trol val ves circuit brea.ker. 

(5) Close zone tez.pe...-.-a,ture .control circuit brea.'<er. 

E. Test Zone Temperature Control 

(1) Chec.'c fon;ard aJ:d. mid zone control va.1.ves by toggllng ea.ch control 
swi. tcb. to WA.~R. 

NOl:E: To ensure tha.t electrical co~ctors for fon.-a:è. and mid zone 
temperature control va.lves are ZlOt reversed, a visual C!l.eck 
tor ~ove!ll.ent of the valve oosition 1nd.1cator loca.ted on the 
valve must be made while the aucrooria.te Slti.tch is toggled 
on the flight e:agineer' s pane.l:- -

17 21-64-0 
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( a) Check that valve travel for each ,raJ.ve takes 30 to 45 
seconds as shown on pos1tion indicator located on flight 
er~ineer' s panel wile positic:;,n indicator located on valYe 
travels to full Qilen. 

( 2) Toggle the m.id zone sw1 tch to COOIER. Chec.1< tha.t: 

( a) Full valve tra.vel takes 6o to 90 seconè.s. 

( b) As mid zone indicator passes through the m.id zone neutral 
position, the forward zone indicator al.se moves in the CCOU:..~ 
d.irect1on. • 

( c) Upon full travel ot the m.id zone indicator to CCOIER, the 
forward zone indicator ree.cis neutral ~sition. 

NOI'E: Sim.iliar indications ~il resu.lt 1f the forw.rd zone 
switch is toggled to COOIER •.nth the m.id zone indicator 
at full WAFMER. 

( 3) Drive the temperature cont:rol system to full cool. Check that e.f'ter 
30 to 40 seconds the m.id zone indicator 1.nd.icates neutral and the 
fo:nre..rd indicator indicates full WARMER. 

( 4) Drive the main cabin temperature control systèn out ot full cool 
setting. 

( S) Toggle forward zone switch to COOIER. Chec.1< that: 

(a) The f'orward zone indicator moves towcU"d CC0IER. 

(b) As the forward indicator moves through the neutral :pos1t1on the 
mid and forward indicators move together tow.rd the COOIER 
position. 

(6) Close the safety rela.y circuit breaker. Chec.1< that bath indicators 
indicate neutral position in ~O to 45 seconds. 

C. Close Up 

21-64-0 
Pa.ge 502 

_( 1) Turn right air conditioning sw1 tch of!. 

(2) Restore circuit bres.kers to nonnaJ. position. 

( 3) Remove exte..~ power 1:t there is no turther need for 1 t. 

6 
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4, Test Zone Temperature System Overheat Switches 

6 

A. Prepa.re to Test 

(1) Open safety relay circuit breaker. 

( 2) Provide external electrical power. 

(3) Position main cabin temperature control valve to any position other 
-tha.n fûll cold. 

(4) Gain access to the overheàt switches, 

( a) To gain access to forward zone overheat switch remove left aft 
section of forward cargo compartment ceiling . 

. (b) To gain access to mid zone overheat switch remove seats, rugs 
and floor panel at station 730, left buttock line 30, See 
Passenger Seats and Floor Coverings, Chapter 25. 

(c) The aft zone overheat switch is accessible from the left wheel 
weH bay. 

B. Test Zone Temperature System Overheat Switches 

(1) Toggle bath forward and mid zone switches to warmer. 

(2) Open Zone Temperature Control breaker on P5, 
(3) Remove electrical connector from forward zone overheat 

switch. 

(4) Install jumper between sockets 1 and 2. 

(5) Cloze Zone Temperature Control breaker on P5. 
(6) Check that Cabin Temperature Zone Control Overheat 

warning light illu.minates. 

(7) Open Zone Temperature Control breaker on PS. 

(8) Remove jumper and connect plug to switch. 

(9) Repeat steps (3) thru (8) for mid zone overheat switch. 

(10) Position either forward or mid zone switch to cooler. 
Check that aft value opens and bath indicators move 
to cooler. 

(11) Repeat steps (3) thru (8) for aft zone overheat switch. 

Aug 15/66 
+ SN REV Sep 1/90 
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,(6) Remove mid zone overheat switch with eleotrical connector intact, 

( 7) Apply controlled heat t switch probe, Check that: 

( a) Switch opens at approximately 195°F. 

( b ) The mid zone val ve close s. 

( c) Overheat warning light iiluminates. 

(8) Cool overheat s.titch probe to approximately 155°F. Check that 
warning light goes out, 

(9) Install mid zone overheat s.titch. 

( 10) Posi tion ei ther forw.rd. or mid zone switch to COOLER. Check tha t 
aft valve opens and bath ':indicators move to COOLER. 

(11) Disconnect aft zone overheat switch with electrical connector intact, 

(12) Apply controiled heat to switch probe. Check that: 

(a) Switch opens at approximately 195°F. 

(b) Both for.tard and mid zone indicators move to neutral as the aft 
valve closes. 

( c) Overheat warning light illuminates, 

( 13) Cool overheat switch probe to approximate}.y 155°F. Check that 
warning light goes out. 

(14) Insta.il aft zone overheat switch. 

C. Close Up 

21-64-o 
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( 1) Insta.il forward cargo compa.rtment ceiling pa.nel, main cabin floor 
pa.nel, rug and seats. See Pa.ssenger Seats and Floor Coverings, 
Cba:pter 25. 

(2) Restore circuit breakers to normal position. 

(3) Remove external power if' there is no further need. for it. 
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ZCNE TEMPERATURE OVERHEAT SWI'ICHES - REMOVAL/mSTAJT ATICN 

l. General 

A. The forward, mid a.nd aft zone temperature overheat switches are all 
identical ·and their removal/installation is the same once access is 
gained to each switch, 

2. Prepare to Remove Zone Temperature Overheat Switches 

57 

A. The forward switch is in the left forward ma.in cabin distributiQt\ duet 
at station 6000. Gain access by lowering the aft portion of the left aft 
section of the forward cargo compa.rtment ceiling. 

B. The mid zone overheat switch is in the ·1eft mid zone distribution duet 
at station 730, buttock line 30, Gain access by removing the applicable 
pa.ssenger seats and main cabin floor panel. See Passenger Seats and Floor 
Coverings, Chapter 25, 

C. The aft zone overheat switch is in the left aft zone distribution duet 
at station 830 and is accessible from the left wheel well area. 

Aug 15/66 21-64-11 
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Temperature Overheat Switch (See figure 

A. Pull zone tempera.ture overheat circuit breaker. 

B. Remove electrical connector. 

c. Remove three mounting screws. 

D, Remove switch with gasket. 

401.) 

Install Zone Tenroerature Overheat Switch (See figure 401,) 

A, Clean mating surfaces and check that gasket is satisfactory for use, 

B. Install gasket and switch, tighten screws to obtain seal. 

C. Install electrical connector. 

5, Close Up 

A. If forward zone overheat switch was re:placed, reinstall forward cargo 
ceiling left aft pa.nel\ 

B. If mid zone overheat switch was re:placed reinstall floer :panel, coverings 
and seats, See Passenger Seats and Floor Coverings, Cha:pter 25, 

21-64-11 
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SEE 

FWD ZONE 
OVERHEAT SWITCH __ ....,. 

DISTRIBUTION DUCT ---------~ 
(TYPICAL) 

GASKET -------1 

OVERHEAT -~ • .,,., 

SWITCH-------~J/',. 

'7 
~/ v- VIEW l 

MID ZONE 
OVERHEAT SWITCH 

Aug 15/66 
Zone Overheat Switch 

Figure 401 

~--AFT ZONE 
OVERHEAT 
SWITCH 
(SEE VIEW 1) 
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ZONE TEMPERATURE CCNTROL VALVE - REMOVAL/INSTAllATICE 

1. Removal/Installation Zone Temperature Control Valve 

57 

A. Prepa.ration 

( 1) Remove aft bulkhead. from the forward cargo compartment, 

(2) Pull zone temperature control circuit breaker. 

B. Remove Zone Temperature Control Valve ( See figure 401.) 

(1) Disconnect bond.ing cable. 

(2) Disconnect electrical connector. 

(3) Remove both V-band clamps and remove valve. 

NOTE: The mid zone valve will have an orifice plate at the 
downstream joint, 

Aug 15/ 66 
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-~ -c:- Install Zone Temperature Control Valve ( See figure 201.) 

( 1) 

(2) 

(3) 

( 4) 

( 5) 

( 6) 

( 7) 

21-64-21 
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Check that mating surfaces and valve joints are clean, 

On mid zone valve position orifice plate on downstream joint, 
. 

Position valve in ducting with arrow pointing downstream and motor 
facing outboard and install V-band. cla.mps, Torque clamp bolts at 
35 to 45 inch-pounds, 

Install bonding cable, 

Connect electrical connector. 

Perfonn operational test of zone temperature control system, 

Install aft bulkhead of forward cargo compartment, 
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[YJ>ICAL VALVE INSTALLAT!QN 

MID ZONE DUCT 
DISTRIBUTION -

~ ' 
' 1 

1 
\ \ 

' 

FWD ZONE TEMPE 
CONTROL VALVf 
SEE DETAIL A 
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ZONf TEMPERA TURE 
CONTROL,VALVE · --711• ·'l'I 

,r-· - --iiONDING 
JUMPER 

DETAIL A 
• V-BAND CLAM,>s 

AFT ZONE 
TEMPERA TURE 
CONTROL VALVE 

AFT ZONE DISTRIIUTION oucTs 

MID ZONE TEMPERATURE 
CONTROL VALVE 
SEE . DETAIL A 

, , / 

Aug 15/66 Zone Temperature Control Valve Installation 
Figure 401 
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