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 ATA: 52 - DOORS B737-400 TO B737-600/700/800/900 SUB: (MECHANICAL) DIFFERENCES INTRODUCTION  _________________  _________ ________________ _________________ _________________ ________________ _________________ _________________ ________________ ________________ _________________ _______________  ______  DOORS - INTRODUCTION



General Description



General



There are four emergency exit doors.



The Passenger entry doors and the service doors of the NG are mainly similar to the -400 ones. However the overwing emergency exit doors are completely new design. Hence they will be discussed in detail in these notes.



They have the same construction features, but are adjusted separately to fit their fuselage frames. The doors have a window with an internal shade. An EXIT light attaches to the door cutout lining above each door. A wash light fixture below the sign illuminates the hatch area. You can open the emergency exit door from inside or outside the airplane. The emergency exit doors operate with a spring loaded vent panel at the top of the hatch.



DOORS - EMERGENCY EXIT Purpose Emergency exit doors supply additional exits for the passengers if there is an emergency. Location The emergency exit doors are above the wings.



DTC B1/B2 B737 300/400/500/600 TO B737 700/800/900



The emergency exit doors connect with the door warning system. Each hatch frame has a switch on two of its latch tracks. A latch roller operates the switch. When the hatch is locked, the P5 panel OVERWING EXIT warning light goes off.
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General Description



General



There are four emergency exit doors.



The Passenger entry doors and the service doors of the NG are mainly similar to the -400 ones. However the overwing emergency exit doors are completely new design. Hence they will be discussed in detail in these notes.



They have the same construction features, but are adjusted separately to fit their fuselage frames. The doors have a window with an internal shade. An EXIT light attaches to the door cutout lining above each door. A wash light fixture below the sign illuminates the hatch area. You can open the emergency exit door from inside or outside the airplane. The emergency exit doors operate with a spring loaded vent panel at the top of the hatch.



DOORS - EMERGENCY EXIT Purpose Emergency exit doors supply additional exits for the passengers if there is an emergency. Location The emergency exit doors are above the wings.
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The emergency exit doors connect with the door warning system. Each hatch frame has a switch on two of its latch tracks. A latch roller operates the switch. When the hatch is locked, the P5 panel OVERWING EXIT warning light goes off.
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(EXTERIOR VIEW)



(INTERIOR VIEW)



DOORS - EMERGENCY EXIT DOOR - INTRODUCTION
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DOORS -- EMERGENCY EXIT DOOR - COMPONENT LOCATION General These are the emergency exit door components: -



Handle mechanism Hinge arm lock pawl mechanism Hinge arm-to-body mechanism Counterbalance mechanism Flight lock mechanism Two door closed switches.
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HANDLE/VENT PANEL HANDLE MECHANISM



HINGE ARM-TO-BODY MECHANISM



DOOR CLOSED SWITCH (2)



SWING LINK



FLIGHT LOCK MECHANISM



EMERGENCY EXIT DOOR



HINGE ARM LOCK PAWL MECHANISM
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DOORS -- EMERGENCY EXIT DOOR - HANDLE MECHANISM Purpose The handle mechanism holds the door closed when the airplane is not pressurized and opens the door when necessary. General Description The handle mechanism consist of these components: -



Pressure vent panel A handle Locking mechanism.



Pressure Vent Panel/Handle The pressure vent panel and the handle are combined. They turn at the same time around the same torque tube to open the emergency exit door. When the cabin is pressurized, the pressure vent panel initially resists the operation of the handle. Cabin pressure must vent through the pressure vent panel before you can open the door. The pressure vent panel and handle are spring-loaded to the close position. The handle lets the operator open the door. When you pull the handle, the torque tube pulls the lock rollers out of the lock receiver. This causes the door to move inboard and down. This inboard and downward movement lets the door clear the stop fittings and open.
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DOORS -- EMERGENCY EXIT DOOR - HINGE ARM LOCK PAWL MECHANISM Purpose The hinge arm lock pawl mechanism latches the door in the open position. Location One lock pawl mechanism is on each side of the emergency exit door frame. General Description The hinge arm lock pawl mechanism has these components. -



Lock crank Lock pawl Lock pawl depressor Torsion spring.



The lock crank and the lock pawl work together to stabilize the door when it is open. The lock pawl depressor prevents the lock pawl from engagement of the hinge arm before the door is fully open. This lets the hinge arm and door move freely between the latch and unlatch positions. The torsion spring pushes the lock pawl to the lock position.
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DOORS -- EMERGENCY EXIT DOOR - HINGE ARM-TO-BODY MECHANISM Purpose



Training Information Point



The hinge arm lets the emergency exit door open and close.



The adjustment screws and slotted plate on the two piece roller intercostals are for the door vertical adjustments between the door and hinge arm.



Location The hinge arm is on the upper half of the door. Description The hinge arm-to-body mechanism has these components. -



Hinge Swing Hinge Hinge



arm links arm latch roller arm latch track.



The hinge arm connects the door to the fuselage structure. This gives the door an attachment point to turn while the door opens and closes. The swing links attach to the lower section of the hinge arm. They let the door move about the hinge arm between the open and close positions. The hinge arm rollers and hinge arm latch track work together to direct the door motion. When the door opens and closes, the shape of the latch tracks controls the motion of the door. The door moves to properly engage or disengage the door pressure stops.
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DOORS -- EMERGENCY EXIT DOOR - COUNTERBALANCE MECHANISM Purpose



Training Information Point



The counterbalance mechanism turns the door and hinge arm to the full open position.



No special tools are necessary to install the counterbalance assembly.



Location



Each counterbalance unit contains an integral travel stop that defines the extended position of the unit. The stop also is the stop for the door. A threaded adjustment at the end of each actuator is used to rig the door in the open position.



The counterbalance mechanism attaches to the top of the hinge arm and auxiliary sill structure. Description The counterbalance mechanism has these components. -



Counterbalance assembly Hydraulic snubber.



The counterbalance assembly opens and keeps the door in the open position. An internal stop limits the range of travel in the open direction.



To prevent injury when you maintain or overhaul the unit, always use the proper tools. Disassembly is very difficult without the proper procedure and tools. A warning placard on the surface of the uni t will refer the operator to the correct section of the overhaul manual.



The hydraulic snubber limits the maximum angular velocity of the hinge arm when the door opens. The hydraulic snubber lets the door open in the required time. When the door is opened, trapped fluid in the snubber cylinder is forced to the piston reservoir through an internal fixed orifice. The door is snubbed by this action. When the door is closed, the silicone fluid returns to the snubber cylinder through a check valve.
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COUNTERBALANCE ASSEMBLY
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DOORS -- EMERGENCY EXIT DOOR - FLIGHT LOCK MECHANISM Propose The flight lock mechanism prevents the operation of the emergency door in flight.



The flight lock solenoid plunger is connected to the flight lock pawl shaft. When the lock pawl shaft turns, it engages the pawl with the lock torque tube.



Location



The lock torque tube can not move to the unlock position.



The flight lock mechanism for the right emergency exit doors is on the forward upper half of the door behind the hinge arm.



During the landing roll, the flight lock solenoid is de-energized. This lets a tension spring unlock the flight lock mechanism.



The flight lock mechanism for the left side emergency exit doors is on the aft upper half of the door behind the hinge arm.



The tension spring gives a fail safe function. It makes sure that the flight lock pawl goes to the unlock position when electric power is not available.



Physical Description The flight lock mechanism has these components. -



Flight lock solenoid Flight lock pawl Support bracket Lock torque tube.



Operation The flight lock mechanism automatically activates on takeoff roll. This prevents operation of the door handle in low differential pressure and in unpressurized flight. During takeoff roll, 28v dc goes to the door flight lock solenoid to retract the plunger.
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DOORS -- EMERGENCY EXIT DOOR - FLIGHT LOCK MECHANISM - FUNCTIONAL DESCRIPTION Purpose The flight lock solenoid energizes to make sure the emergency exit door does not open during takeoff and in flight. Functional Description The proximity switch electronics unit energizes the flight lock relay (R742) when these conditions occur: -



Three or more of the entry/service doors are closed Either engine is running Air ground logic is in the AIR MODE or both the left and right thrust levers are advanced more than 53 degrees.



When R737 engine 1 run relay 2 or R738 engine 2 run relay 2 is energized, the flight lock solenoid energizes and locks the emergency exit door. Training Information Point The engine running signal is sent from the display electronic unit (DEU). An engine running signal is sent when these conditions occur: -



The engine start lever is in idle The electronic engine control (EEC) discrete is set to RUN or N2 > 50% (if the d igital data bus is invalid).
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LEFT ENGINE RUNNING RIGHT ENGINE RUNNING 3 OR MORE DOORS CLOSED



AIR/GROUND LOGIC IN "AIR MODE" LEFT THRUST LEVER >53 DEG



R742 FLIGHT LOCK RELAY (J22)



28V DC BUS 2



TO DOOR WARNING CIRCUIT



PSEU (E11) ENG 2 RUN/PWR



DEU R738 ENG 2 RUN RELAY 2 (J24)



P6 CB PANEL



ENG 1 RUN/PWR P18 CB PANEL



NOT LOCKED



1



FLIGHT LOCK SOLENOID LOCKED



28V DC BUS 1



1



AFT LEFT SERVICE DOOR CLOSED AFT RIGHT SERVICE DOOR CLOSED



RIGHT THRUST LEVER >53 DEG



28V DC BUS 1 OVERWING FLIGHT LOCK LEFT



FWD RIGHT ENTRY DOOR CLOSED



DEU R737 ENG 1 RUN RELAY 2 (J24)



LEFT FWD OVERWING DOOR



LEFT FWD OVERWING DOOR CIRCUIT SHOWN, OTHER OVERWING DOORS SIMILAR.



DOORS - EMERGENCY EXIT DOOR - FLIGHT LOCK MECHANISM - FUNCTIONAL DESCRIPTION
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DOORS -- EMERGENCY EXIT DOOR - DOOR OPEN



OPERATION



Operation To open the door from the inside, you must pull the handle down to start the door open sequence. These are the steps of the door open sequence. -



-



The latch rollers travel down the latch receivers The door travels inboard and downward to clear the stop fittings The counterbalance assemblies are free to turn the door out of the fuselage cutout The door continues to turn from close to open position, the door opens approximately 125 degrees around the fixed hinge line The hinge arm lock pawl locks when the door is fully open.



To open the door from the outside, push the vent panel inward to start the sequence. The door operation is automatic after the initial handle/vent panel rotation. Training Information Point If you open the door from the outside of the airplane, brace your knee against the door to prevent injury.
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DOORS -- EMERGENCY EXIT DOOR - DOOR CLOSE OPERATION Operation To close the door, remove the strap cover from the lower door lining and pull down on the assist strap. As the door starts to go into the cutout, pull the interior handle down. This aligns the lock rollers with lock receivers. When the door touches the cutout, the interior handle stays in the down position. Both hands are necessary for the final movement of the door. Pull the strap inward and upwa rd to move the door behind the door stops. On the final pull up, the door handle latches closed. Replace the clear handle cover over the handle. Make sure the control cabin indication light goes out. Training Information Point Keep your face away from the interior door handle on the final pull to avoid injury.
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DOORS -- DOOR WARNING SYSTEM - INTRODUCTION Purpose The door warning system gives the crew a visual indication when a door is not secure (not latched). Location The door warning amber lights are on the door warning annunciator panel on the P5 forward overhead panel. General Description These doors have an interface with the door warning system: -



Forward and aft entry doors Forward and aft galley service doors Forward and aft cargo doors Forward equipment compartment access door Forward airstair and door EE compartment external access door.



The door warning annunciator panel contains indication for the doors when a door is not in the latched position.
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DOORS -- DOOR WARNING SYSTEM - FUNCTIONAL DESCRIPTION Purpose The door warning system gives the crew a visual indication when the doors are not secure (not latched). These are the doors for which indication is provided: -



Pasenger entry, forward and aft Passenger service, forward and aft Cargo, forward and aft Airstairs Equipment, forward and EE compartment.



The forward access door and the EE compartment door share the same door warning light. A microswitch is at each access door. When a warning light comes on, the MASTER CAUTION and DOORS annunciator also come on. When the cargo door is unlatched, the switch card enables cargo compartment lights. See the cargo compartment lights section. (AMM PART I 33-36)



Functional Description The door warning lights are controlled by proximity sensors and microswitches in the door area. The proximity sensor is part of a solid state switch circuit. The circuit consists of a sensor, an actuator, and a switch card. The sensor and actuator are on the door. The circuits for the lights are in the proximity switch electronics unit (PSEU). The door warning annunciator module contains the amber lights. It is on the P5 forward overhead panel. Operation The sensor senses the proximity or absence of the actuator and provides the signal to the switch card. The switch card uses this signal for the warning light to come on or go out.
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DOORS -- DOOR WARNING SYSTEM - EMERGENCY EXIT DOOR - FLIGHT LOCK LOGIC Purpose The flight lock logic monitors the airplane systems and sends a signal when the emergency exit door should be locked or unlocked. General Description All of these conditions cause the emergency exit doors to lock: -



Three or more of the entry/service doors are closed Either engine is running Air ground logic is in the AIR MODE or both the left and right thrust levers are advanced more than 53 degrees (TRA).



The flight lock logic is a part of the proximit y switch electronic unit (PSEU). Training Information Point The engine running signal comes from the display electronic unit (DEU). There is an engine running signal when these conditions occur: -



Engine start lever is in idle Electronic engine control (EEC) discrete is set to RUN, or N2 more than 50 percent (if the digital data bus is invalid).
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3 OR MORE OF 4 ENTRY/SERVICE DOORS CLOSED



ENGINE RUNNING



ENGINE RUNNING



OVERWING DOOR LOCKED



AIR/GROUND LOGIC IN AIR MODE



LEFT THRUST LEVER ADVANCED MORE THAN 53 DEGREES



RIGHT THRUST LEVER ADVANCED MORE THAN 53 DEGREES



DOORS - DOOR WARNING SYSTEM - EMERGENCY EXIT DOOR - FLIGHT LOCK LOGIC
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DOORS -- DOOR WARNING SYSTEM - EMERGENCY EXIT DOOR - FUNCTIONAL DESCRIPTION THIS PAGE INTENTIONALLY LEFT BLANK
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DOORS -- DOOR WARNING SYSTEM - EMERGENCY EXIT DOOR - FUNCTIONAL DESCRIPTION The engine running relays, R737 and R738, are energized when the display electronic unit (DEU) sends an engine run signal. The DEU sends an engine run sign al when all of these conditions occur: -



The engine start lever is in idle The electronic engine control (EEC) discrete is set to RUN, or N2 > 50% (if the digita l data bus is invalid).



The 1.5 second time delay prevents nuisance indications.
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