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Beech Travel Air Dynamic Brake Relay Overhaul 
 

DYNAMIC BRAKE RELAY ELECTRICAL FUNCTION & CONNECTIONS 
 

The schematic diagram shows brake relay electrical functions and connections arranged roughly as they 

correspond to the physical placement of its components.  Terminations to circuit breakers, gear limit 

switches and the landing gear motor are depicted as well so the connections can be compared to the 

wiring diagrams in the Beech manual.  The bottom photos show the actual relay from above and below. 
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DYNAMIC BRAKE RELAY REMOVAL. MAINTENANCE AND REINSTALLATION 
 

   
 

1. The dynamic brake relay is used with the Beechcraft 24 vdc airplanes (Travel Air, Baron and later 

Bonanzas) to control the high-amperage landing gear motor running and stopping circuits.  This 

overcomes problems with other systems like those in Bonanzas that used only the limit microswitches to 

control the system directly.  The microswitch contacts are unsuited to heavy currents and burn up with 

normal use, but the relay contacts are much more robust.  Our relay was made by Cutler-Hammer in 

1962 as p/n 6046H39A.  The photos above show the relay as mounted under the right front passenger 

seat next to the flex heater duct (left) and more fully exposed with the duct and gear motor removed 

(right).  Wiring to the relay connects the related aircraft power circuit breakers, limit switches and the 

landing gear motor itself. 

 

   
 

2. Begin relay removal by marking all the wiring connections, as shown above left.  The motor wiring has 

already been removed in this photo.  The wires can be disconnected either with the relay mounted or 

after removing the two relay mounting screws and lifting the relay from its mounting plate (as shown 

above right.)  If wires are disconnected in place, be very careful not to drop the small terminal nuts and 

washers down into the underfloor areas since access is quite limited. 
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3. This is how the relay looks once removed and on the workbench.  The left photo above shows the relay 

positioned as installed in the airplane, looking from the back seat perspective.  The right photo shows 

the forward side of the relay.  Compare these views with the photos at the opening paragraph to better 

see other connections, the solenoids and related wiring.  Terminals are marked with letters and/or 

numbers (C1, C2, etc.) to denote external connections to other system components. 

 

    
 

 

4. The heavy black jumper wire seen in the top photos must be removed from the inboard two top 

terminals (above left) to allow removal of the triangular shuttle switch cover and the individual 

cylindrical solenoid switch covers.  Each circular solenoid switch assembly controls a gear up or gear 

down command from the landing gear handle.  As shown, ñupò is the left coil; ñdownò is the right.  The 

photo above right shows the general arrangement of the shuttle switch and the contacts inside the 

solenoid switch assembly, including those inside the circular cap.  The shuttle switch on the vertical 

bakelite piece between them at the back ñlatchesò in the appropriate position to select either the ñupò or 

ñdownò motor winding for the braking function when power is removed.  When the gear is being raised 

the ñdownò motor winding is selected by the shuttle switch for braking, and vice versa.  As shown, the 

switch is positioned for ñgear downò without power applied to the relay.  The shuttle switch arm is 

connecting the contacts from upper left to lower right. 
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5. With both covers removed the internal mechanisms are visible.  Each solenoid moves an upper and 

lower pair of contacts, insulated by bakelite blocks which are anchored to the solenoid armatures and 

ride on threaded guide rods.  Unpowered, solenoid springs keep the lower contacts open and the upper 

contacts closed.  The left solenoid is the ñupò control; the right is ñdown.ò  When the gear handle is 

moved the respective solenoid is energized, closing a lower pair of contacts to operate the gear motor.  It 

also pulls the associated silvery ñteeter totterò lever down, tipping the shuttle switch to bridge the 

appropriate pair of motor winding contacts for dynamic braking.  Upon reaching the gear travel stop, the 

limit switch cuts off the solenoid and the contacts rebound upward to shut off motor power at the lower 

contacts and short circuit the inactive motor winding to ground with the upper contacts.  This causes a 

brief, large reverse current in the motor which stops it almost instantly.  Obviously, if contacts are 

burned or tarnished their electrical resistance increases.  At high currents, even small resistance cause 

major voltage loss which hinders motor and braking performance. 
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6. These photos show more clearly the upper relay contacts and the layout of the lever mechanism that 

moves the shuttle switch.  The contacts exhibit some tarnish and pitting.  Each lever is cushioned with a 

small spring so it only pulls down on the shuttle switch cam when its solenoid is activated.  The cam 

pivot is seen at the hole through the vertical aluminum bracket in the upper right picture. 

 

 
 

7. The lower view shows the right solenoid contact package disassembled.  All the contacts can be 

removed for polishing by carefully removing the small cotter from the metal button atop the lever and 

sequentially removing the button, folding back the lever, removing the thin metal washer plus the very 

tiny centering washers, spring, contact bars with bakelite separator and the lower fiber disc.  All these 

parts are shown to the right of the relay.  Once opened up like this, the loose contacts can be closely 

inspected and polished, and the lower contacts can be removed as well if needed. 

 


