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Forced to move, the Boeing Employees Model Railroad Club 
(BEMRRC) settled on a multi-level HO design at a new location. 

The Boeing Employees 

Model RR Clubôs multi-layer 

24 ft by 46 ft layout is 

located within a portion of 

the Pacific Northwest 

Railroad Archives PNRA 
historical archives building. 
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Forced to move, the Boeing Employees Model Railroad Club (BEMRRC) settled 

on a multi-level HO design that contains over 280 turnouts and 45 crossovers. 
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Å  The club agreed that new requirements for switch machines and controls must 

include: 

 

Å   low cost, (we are now operating without free building space from Boeing 

    Recreational, and $5 yearly dues from retirees really was not going to cut- 

    it), 

 

Å   low profile (so the switch machines would be out of sight in the upper 

    level of the railroad), 

 

Å   easy to install (minimum of under layout work), 

 

Å   operated with push buttons (so track-selection logic could be used and to 

    allow for the future control or monitoring from a dispatcher station), 

 

Å   off-the-shelf-hardware (not to invent our own turnout switching devices), 

 
Å   easy to fabricate (panels with LEDs and their push buttons).  

 

With initial track design complete, there was a need to agree on 

óturnout controlô and the devices to accomplish it. 
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The club's previous switch machines are no longer an option. They were custom 

made using Boeing surplus electronics and were often difficult to repair and 

maintain, several parts are now obsolete. 

 

 

Ya gotta love Engineers though, these kluges actually lasted over 40 

years, and were still working after we tore down the old layout. 
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Easy to install:     (minimum of under layout work) 

 

 Decisions were unanimous to NOT use our old switch machines    
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Å The Tortoise model is too 

large to readily conceal in the 

upper level bench-work, 

(especially where vertical 

mounting was required), and 

are more expensive than we 

were hoping for. 

Currently, the main off-the-shelf types are stall machines such 
as Tortoise and twin coil machines. 

Å We found that the old 

standby twin-coil 

machines were no longer 

being made and our own 

viable supply was 

uncertain. 
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Å There are currently several articles published showing the use of RC servos as 

switch machines, and after some experimenting, and educating ourselves in the use 

of servos, we decided using servos for our turnout control, for us, was the only way 

to satisfy most of our requirements. These servos can be purchased for around $3.00 

apiece off the internet. 

 

Å The choice of servos as switch machines on our layout meant we had to develop: 

 

 1. an easy servo mounting system; 

  

 2. a servo drive circuit, (make them operate a turnout); 

 

 3. a latching circuit linking the fascia control panel and the servo drivers; 

   

 4. a turnout control panel; 

 
 5. a means of switching the turnout frog polarity and track signals. 

 

 

Servos ----- Another Choice to Operate Turnouts 
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Our Final Block Diagram for Controlling Turnouts  
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 1. Easy Servo Mounting System 

 

Al Zimmerschied developed our final servo mounting system as shown below:  

1. an easy servo mounting system; 

2. a servo drive circuit; 

3. a turnout control panel; 

4. a latching circuit linking the fascia 

    control panel and the servo drivers; 

5. a means of switching the turnout 
    frog polarity and track signals. 

Its greatest feature is that it allows removal of the servo without disturbing 

the linkage or having to reinsert the actuating wire into the turnout throw 

bar when replacing a servo. 
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 2.  Servo Drive Circuit 

 

Å All RC servos have a three-wire connector.  

Å One wire supplies positive DC voltage (usually 5 V).  

Å The second wire is for voltage ground (0V).  

Å The third wire is the signal (control) wire. 

 

Å Servos are controlled by sending a simple digital pulse of variable width, better 

known as pulse width modulation (PWM), through its control wire.  

 

Å The servo motor expects to see a pulse every 20 milliseconds (ms), (a repetition 

rate of about 50 pulses per second),  

 

Å The length of the pulse determines how far the motor turns.  

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. 
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 2.  Servo Drive Circuit 

 

Å For example, if a 1.5 ms pulse will make the motor turn to the 90-degree position, 

shorter than 1.5 ms moves it toward 0 degrees, and any longer than 1.5 ms will turn 

the servo toward 180 degrees. 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 

Å The servo will not move to its final destination with just one pulse. To 

move the servo, you must repeat the pulse every few milliseconds. 
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 2.  Servo Drive Circuit 

 

Å There are two general methods for generating the variable width pulse train.  One 

is a combination of astable and monostable circuits usually based on the 555 IC 

chip and the other is a programmed microcontroller.  Both methods were tried and 

each has its advantages. 

 

Å Al put together a circuit that he found in a Scale Rails article that used a single 555 

chip to create both the train of pulses and the pulse width, but he was unable to get 

the circuit to work consistently. Instead, using two 555's (one 556), one to generate 

the pulse rate and one to generate the pulse width, gave far better results. 

 

Å Al also tried a Tam Valley Octopus, a microprocessor-based controller for eight 

servos that seemed to work reasonably well, although the automatic stroke 

adjustment apparently didn't work well with our servo mounting. With this system 

you also have the capability to add bicolor fascia LED controllers. Two fascia kits 

are needed to fully control eight servos. The cost for the servo driver and fascia 

controller kit, for us, was cost prohibitive. 

 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 
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 2.  Servo Drive Circuit 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 

Å After browsing the internet, Bob Judge found that the Model Electric Railway 

Group (MERG) website revealed a servo driving kit, (Servo 4F Driver Kit 75), that 

could control four servos, and was readily available to its members.  

 

Å It was far less expensive and provided the means to set direction, stroke, and 

speed for each servo electronically.   

 

Å And if any conditions were changed, the parameters could be reprogrammed 

easily.  

 

Å Furthermore, this servo driver kit contained all the electronics, printed circuit 

board, and microcontroller to operate the four servos and is very easy to 

assemble. (However, you will need good soldering practices). 

 

Å As a general note: modern-day microcontrollers generally lend themselves to a 

reduction of components and wiring complexity. 
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 2.  Servo Drive Circuit 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 

Å The schematic shows the MERG Quad Servo Driver Kit Schematic. The IC part (U1) is 

a 14-pin, Flash-Based 8-Bit CMOS Microcontroller (PIC 16F630) supplied by (MERG).  
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 2.  Servo Drive Circuit 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 

Å  Control is applied at the appropriate servo input on J6 pin 1, 2, 3, or 4.  

Å  A high (OFF) input sets the servo at one end of its set range and a low (ON) input 

sets it at the other end.  

Å This operation can be done with toggle switches, or in our case by using a logic 

circuit that provides an on/off connection to J6 pin 5 (0v).  

Å  On/off is illustrated in the Figure below, which shows control of the first servo. 
  

 



17 

 2.  Servo Drive Circuit 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 

One outstanding feature of the Servo4 board is the way the servo adjustment is 

achieved. The board has a standard serial RS232 interface (9600 Baud) via a 9-way D-

type connector, and the servos may be set, adjusted and tested through this serial 

interface using either a computer ('PC'), or the separate purpose built ServoSet box, 

(MERG Kit 76). 

The serial interface sends information to 

the board without handshaking, and will 

operate equally well with a USB 

connection via a USB to serial converter. 

Once the required settings have been 

established, they are saved in the PICôs 

onboard memory. This gives very high 

reliability, as there is no possibility of 

accidental mis-adjustment, failure of 

variable controls, or interference from 

external sources. The settings may be 

altered subsequently by reconnecting the 

serial interface.                   
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 2.  Servo Drive Circuit 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. Continued 

Å  MERG Servo Driver and 4 Servos  

Å   Mounted MERG Driver and Two Servos 
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3. Latching Circuit Linking the Fascia 

Control Panel and the Servo Drivers 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. 

Å  The 'Latching Module' came about when we realized that a certain amount of 

repeat circuitry was needed on each panel to interface with each Merg servo 

driver board assigned to that panel.  

Å  For example, if there were 12 turnouts mapped to a panel, three latching 

circuits would be required for three Merg Servo driver boards. (Note: 4 

servos X 3 Merg boards = 12 turnouts). 

 
Å  Since the same panel also contains turnout position indicators, push buttons, 

and logic ICs, we quickly ran out of real estate, and decided to remove the 

duplicate latching circuit components and 'externally' connect them to the panel 

using another board.  

Å  Remember that the panels were designed to be small in order to fit into 

the fascia boards around the layout.  
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Our Final Block Diagram for Controlling Turnouts  
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3. Latching Circuit Linking the Fascia 

Control Panel and the Servo Drivers 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. 

Å  The common circuitry thatôs needed to interface each Servo Driver board to 

the buttons, and the LEDs on the panel is straight forward . 

 

Å  Since the MERG Servo Driver board handles four turnouts per board, the 

Latching board was also constructed with four electronic switches.     

 

Å  The parts required are: 

Å four flip-flops (two Ics), 

Å four electronic switches (one IC), 

Å four transistors, 

Å twelve resistors, 

Å input connector for the servo board, 

Å output connector to the relays, and 

Å 20 pin connector to the panel. 
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3. Latching Circuit Linking the Fascia 

Control Panel and the Servo Drivers 

 

1. easy servo mounting system; 

2. servo drive circuit; 

3. latching circuit linking the fascia 

    control panel and the servo drivers; 

4. turnout control panel; 

5. means of switching the turnout 
    frog polarity and track signals. 

Å  This is the latching circuit thatôs needed to interface between each Servo 

Driver board and the logic connectors for buttons and the LEDs on the panel. 


