
TDP/NJI ServoMaster
Grade crossing/Semaphore signal controller

You have purchased the TDP ServoMaster which is capable of operating two crossing gates complete with their flashing lights,
two semaphore signals, two turnout motors or many other motion devices. The installation is not difficult but does require some
planning. The ServoMaster will work with all scales.

Contents of the Kit
*Two servos including servo linkage hardware. (not included in SM kit)
*One Serve Controller Board (PC card)
*Two programming jumpers.
*One ten wire cable (2 1/2 feet long) with a plug on one end only (Output Cable)
*One ten wire cable (10 feet long) with a plug and 4 sensors. (Input Cable)

Power Requirements
A power supply of 9V to 12V AC or DC is required. It may be a simple “wall wart” battery replacement unit, a simple

transformer or an old train set controller. The power needed by the system is about ½ amp (500ma).

Materials and Tools
Wire cutters, misc. screwdrivers, a drill with assorted bits, (optionally) a soldering iron w/ rosin core solder and flux will get

you through the installation.
If you do solder, we caution you NOT to use any flux other than ROSIN based. The solder paste used by plumbers and most

“No Corrode” solders / fluxes will create corrosion and do NOT belong any where near the railroad.
Also, have a supply of heat shrink tube on hand. It is easier to use than tape and will do a vastly better insulating job.
If you prefer not to solder, we suggest that you visit a Radio Shack and get some “wire nuts” of a size suitable for 26 to 18

gauge wire. Radio shack part number 64-3057 (Assorted Screw-On Wire Connectors) or number 64-3068 (One Size Wire
Connector) will do the job.

Some 26 to 18-gauge wire may be needed.

Connections
There are five sets of connections to the ServoMaster (don’t make the connections yet). J5 is the power connector. This

connector is not polarized.

1
1

J1 is the connector for servo 1 and J2 is the connector for servo 2. On most servos there will be a white wire in the cable. This
wire should be installed toward the ‘1’ printed on the board near the connectors (the end of the connector toward the LEDs has the
‘1’). If you connect a servo wire ‘backwards’, don’t panic as damage will not usually occur from this.

The last two connections are ten lead flat cables. The input connector is J3 (closest to the IC with the red dot). The long cable
with the optical sensors on it is connected to this connector. There is a red stripe on the cable. This indicates pin 1, and the cable
should be installed with the red stripe toward the ‘1’ nearest J3. The short flat cable is the output cable. It is connected to J4, again
with the red stripe toward the ‘1’ nearest J4.
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Handling and Safety
As with all electronic items, the ServoMaster is static sensitive, so care should be taken when handling it. However, in the

model railroad environment what is called ‘electrical over-stress’ is much more likely to damage the ServoMaster. Never place
the board on a conductive surface while it is powered up. The most readily available conductive surface around your layout is
the rails! Never place the board on the rails (even if it is not powered up) as the voltages that can be found on the rails can very
easily damage the circuitry.

When setting the servo positions it is very advisable to secure the board to the layout, even if it is in a temporary position. It
will be much easier to adjust the POT and press the button if the board is securely attached to something. If you must hold the
board during the programming of the servos you should hold it by the edges only. If you place you fingers near the crystal (silver
oval located between the push button and the microprocessor) the board may not function properly (no permanent damage will
occur), and could make the programming very frustrating!

System Initialization
Before starting the installation you should set the desired operating mode and center the servos. Centering the servos prevents

sudden long movement when you first power up the board with the servos connected. This is best done before you install the board
on your layout. Connect the servos to J1 & J2 on the circuit board with the white wire going toward the ‘1’ on the board above the
connectors, as shown on the previous page. Connect the power supply to J5 but do not turn the power on yet.

Determine what operating mode you would like to use from this table:

Operating Modes LED D3 LED D2
1 - Stand alone grade crossing (w/supplied sensors) On On
2 - Simple grade crossing (owners detectors) Off On
3 - Turnout Operator On Off
4 - Four position Off Off

The four operating modes are:
(1) Crossing gate control using supplied sensors. This is the

Factory default mode of operation.
(2) Crossing gate control using owner’s detection system.
(3) Control of two servos to operate turnouts.
(4) The selection of up to four different positions for each of

the servos to operate devices such as semaphore signals.

More detailed descriptions of the operating modes can be found in a later section of the manual.
The board is programmed at the factory for mode 1 and positive logic which is used for the full featured grade crossing

controller and the optical sensors. IR sensors and expanded systems will require you to complete the operating mode programming
sequence. This mode is the one used for a full feature grade crossing using the optical sensors included with the GCS kit. If you
are going to use the ServoMaster in this mode you do not need to set the mode. If this is the case you should power up the board
and allow the servos to initialize. This will take ten to fifteen seconds. After the servos take their initial positions you can power
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down the board and proceed with the rest of the installation.
If you wish to select another Operating Mode you will need to follow the step by step mode programming procedure given in

appendix 1. The basic procedure has two phases, programming the mode and then programming the input polarity. The ‘polarity’
is simply whether the system will respond to an input that is ‘high’ (this is ‘positive: greater then 1.5V but less then 5.0V) or a
‘low’ (this is ‘negative: Less then 5.0V). The optical sensors require positive polarity while the IR sensors and any ‘expanded’
system (more then one bi-directional track, details later in the manual) require negative polarity.

Grade Crossing Installations
Note that these instructions are given as guidelines, and that they generally refer to HO scale. The ServoMaster will work with

all scales.
Start by trying to determine where the sensors need to be placed. There are four sensors on the input cable. The two ‘outer’

sensors (nearest the edges of the cable) are the ‘start’ sensors, while the two in the center are the ‘hold’

sensors:
(Red stripe) Start #1 Hold #1 Hold #2 Start #2

The flat cable can be separated into individual wire pairs for the sensors by gently splitting the wire along the ‘groove’ and ‘tearing’
the wires apart such that the distant sensors can be run out to their needed locations in opposite directions along the track. This
distance will vary depending upon your scale and the speeds your trains will typically run and getting the spacing right may take
some trial and error.

Preliminary Sensor Installation

Figure 2

Now is the time to plan for the mounting of the controller card and to determine if the supplied cables are of sufficient length.
Should a preliminary layout of the cable on top of the layout prove that it is not long enough; you will be well advised to lengthen
them now.

Just cut the cable, separate, strip about 1/8“ of insulation and add suitable wire extensions. Use any wire available of at least 30
gauge. Solder and insulate with heat shrink or wire nut as desired.
BE VERY CAREFUL TO KEEP THE SAME WIRES CONNECTED AS SHIPPED.

The sensors have a polarity and if reversed will not work. Use a magic marker to trace one conductor before you cut to keep
from mixing up the wires.

Prepare the Servos for Installation by installing the servo arms and linkages (see ‘Servo Linkages’ in the General Notes section.
Note that the servo leads are rather short. They are about 6” long. If it is not practical to locate the controller near the crossing

gates you may wish to extend the servo leads.
You can purchase servo extension wires which are available from TDP or any RC hobby store (take a servo with you to match

the connectors as different brand servos have different connectors), or you can just cut the leads, separate, strip about 1/8“ of

Dual Track Single Direction

Dir of Travel

Dir of Travel

Single Track Bi-directional

Sensor
Start #1

Sensor
Hold #2

Sensor
Hold #1

Sensor
Start #2

Sensor
Hold #2

Sensor
Start #2

Sensor
Start #1

Sensor
Hold #1



4

insulation and add suitable wire extensions. Use any wire available of at least 30 gauge. Solder and insulate with heat shrink or
wire nut as desired. BE SURE TO CONNECT THE SAME COLOR LEADS TO EACH OTHER.

Warning: The servos should NOT be installed on the layout yet. Do NOT attach your crossing gate operating linkages to the
servos this time as you may damage the crossing gate.

Sensor Installation
Drill a 3/16 inch hole through the layout in the location you determine depending on the sketch selected in figure 2. There is

about a three second delay from when the start sensor is tripped until the gates will start moving. Add this to the time it takes the
gates to drop completely (you will be setting this after the gates are installed) to determine how far away the start sensors need to be
from the crossing. Do not permanently install the sensors until you are sure about this spacing!

Carefully separate the sensors as wire pairs to permit insertion through the 3/16 inch holes. Position the sensor from below and
use a piece of masking tape to hold it in place or a toothpick to wedge it snuggly in the hole. The sensor should have its domed
surface about even with the top of a tie (don’t exceed the rail height as you will destroy the sensor the first time you use an abrasive
track cleaner over it!).

We advise against gluing the sensors in place. If you feel compelled to glue the sensors in place, be careful NOT to cover the top
(domed) surface (push the sensor all the way through the hole, place the glue on the back side of the sensor and then press it back
into the hole from the top). Elmer's will do fine. Avoid any solvent-based glue.

Do not pug the sensor cable onto the PC board at this time.

Install the Gates and Electronics
We recommend that the crossing gate assemblies be mounted on a small square piece of styrene with a length of ¼ ” diameter

tube cemented to the bottom. This tube is to be of sufficient length to pass through the layout construction.
Pass all wiring and the gate operating rod/wire through the tube. Now is the time to lengthen these as necessary. If the operating

rod is to be lengthened, lay a piece of spring wire (about ten thousands) beside, overlapping 1”, cleaning both well, and solder or
“magic glue” together. There should be enough slack wire from the lamps to permit easy connection to the Output Cable. Don't wait
till you are on your back in the dark under the layout to lengthen the wires.

Install the servos using small wood screws. See the Servo Mounting Sketch. The Servos should be mounted on a piece of wood,
which may then be glued or screwed to the layout construction in a location below the gate operating wire/rod. You will need to
access the top of the servo with a small screwdriver to lock the control rod into the servo linkage. The servo arm can be removed by
taking out the center screw and pulling the arm off the servo (it uses a splined fitting allowing course position adjustment of the
arm’s position). The servo linkage should be installed in one of the inner-most holes on the arm. This will provide for the slowest
possible movement of the gates. Do not tighten the locking screw onto the control rod yet (don’t do this until you have powered
up the board and are ready to set the position as you could damage the crossing gate when you power up the board before the
positions are set properly).
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Figure 3

When the servo is mounted you can slide the operating rod into the hole in the linkage (see photo), then mount the servo arm on the
servo. Do not tighten the locking screw in the linkage yet!

Connect the lights of the gates up to the output cable. Each gate assembly should have three wires coming from it. One is a
‘common’. The gates should have their LED’s wired in ‘common anode’ mode to work properly (most gates including NJI’s are


