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�
PREFACE





This product manual assumes the SYSTEM REFERENCE MANUAL has previously been read and fully comprehended.  This manual provides information pertaining to the installation and operation of  the PB-110 Power Station only.  Inter-product information, such as wiring DCC components together, is provided in our SYSTEM REFERENCE MANUAL.





Various customer services such as warranty provisions, system registration, questions, repair services, and manual updates are fully explained in the SYSTEM REFERENCE MANUAL.  Please refer to that manual for information of this nature.





CONTENTS





The PB-110 comes with three parts as follows:





One black box labeled PB-110 in the upper left corner.





One 7 foot cable with modular telephone plugs on both ends.  Each plug has four gold-plated contacts.  This is the control bus cable.  For the technically inclined, this is a 4-wire cable with RJ-H connectors.





One PB-110 Product Manual.





FRONT PANEL TOUR
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Starting at the left side of the front panel, each terminal, socket, switch and indicator is explained below:





POWER TERMINALS





	Input power from an outside power source goes into the PB-110 via the two 	screw sockets at the leftmost position.  Input power can be either 16-22 volts AC 	or 18-32 volts DC.  Please review the SYSTEM REFERENCE MANUAL for a 	complete discussion of power sources.   Minimum input power:16VAC 12Amps.





These terminals will easily accept wires up to AWG #12.  To use AWG #10 wire, a few strands might have to be removed in order to fit properly.  Insulation should be stripped off 5/8 inch which is longer than might be expected by simply looking at the terminal.  Only stranded wire should be used and only the tip should be tinned with solder to prevent fraying.  If solid wire is used for track power, make a splice joint to stranded wire at some convenient place.  Only stranded wire should enter the terminal for reliable contact.
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	Be sure to fully insert the wires before tightening the screw.  Removal of the wire 	is easiest if you “push” the wire back into the terminal while simultaneously 	loosening the screw.





	If a plug/socket arrangement is preferred to screw terminals, good plugs to use are 	Digi-Key’s part numbers J457 (red) and J458 (black) which insert right into the 	power terminals without modification.  These miniature banana plugs are available 	from Digi-Key at 1-800-344-4539.





METER TERMINALS


	


	These terminals enable measurement of electrical current (amperes) flowing to the 	track from the PB-110.  DON’T use an ammeter!  Here’s the technique:





	a.	Use a DC voltmeter with a 1 volt or 2 volt scale.





	b.	Take a “voltage” reading across the METER terminals.





	c.	There is always a little current flow in the power station called the 				“quiescent” current (you don’t need to remember this... there’ll be no test) 			that will show up as a small voltage reading even when there is no loco on 			the track.  Remember this small reading as you will need to subtract it from 		your current measurements later.    Normally this value is between .003 and 		.040 volts.


	d.	Each one-tenth volt measured indicates one ampere of current flow (.1 			VDC = 1 A).  For example, a measurement of .2 VDC indicates a current 			flow of approximately 2 A.    If you have .033 volts quiescent current, the 			current flow is 1.67 A (2.00 - .33 = 1.67 A).








TRACK TERMINALS





Wires from these terminals go to the track.  If more than one PB-110 is used on the layout, be sure the left track terminal on all PB-110s is consistently wired to the same rail.  The right track terminal is obviously consistently wired to the other rail.  In a reverse loop power district, it doesn’t matter which terminal is wired to what rail since the PB-110 will automatically reverse polarity when required.  The MODE SWITCH discussion will describe this in more detail.





The voltage to the track is dependent on two factors:  the power source input voltage and the setting of the SCALE SWITCH, yet to be discussed. One thing is certain:  the DCC track voltage will be higher than conventional DC track voltage -- usually about 3 or 4 volts higher.  As explained in the SYSTEM REFERENCE MANUAL in the POWER SOURCE section, this higher voltage is no cause for concern and will not damage motors.





CONTROL BUS SOCKETS





The control bus cable plugs in here and the other end plugs into the command station’s CONTROL BUS socket.  It makes no difference which socket on the PB-110 is used for this connection.  The remaining (unused) socket on the PB-110 is used to connect to other PB-110s in daisy chain fashion.  Use only the 4-wire RJ-H cable for this purpose.  Longer cables may be used if more distance is needed between power stations.  The last power station at the end of the daisy chain will have one empty socket.  As discussed in the SYSTEM REFERENCE MANUAL in the CONTROL BUS section, contact us for consultation if more than 20 PB-110s will be used.





SCALE SWITCH





When the SCALE switch is set to “normal,” the track voltage will be 16 volts and is intended for S, and O scales.  This is a regulated voltage pre-set at the factory to be identical with the voltage output of power stations manufactured by LENZ and DIGITRAX.  Remember, the locomotive motor will not experience all 16 volts since the track voltage must first pass through the decoder before reaching the motor.  The decoder’s voltage drop is about 2 volts, and, in addition, the decoder’s average voltage output to the motor can be restricted by programming the decoder.





�
When the SCALE switch is set to “adjust,” the track voltage is initially factory set to 18 volts.  This is a regulated voltage pre-set at the factory which is intended for G and other large scales.  When the SCALE switch is in the “adjust” position, it is possible to increase or decrease the track voltage output if desired.  Possible reasons for wanting to change the factory pre-set voltage include the following:





	1.	Desire to run G scale trains faster.





	2.	Desire to compensate for existing block occupancy detectors which 		operate by measuring voltage drop across diodes in the track power 		circuit. 





The track voltage output in the “normal” position (16 volts) is not affected by any changes made while in the “adjust” position.  The “normal” position always delivers 16 volts to the track.  The “adjust” position will deliver 18 volts unless changes have been made as described below.





The minimum track voltage adjustment is about 11.5 volts which results in an N scale motor receiving about 9.5 volts maximum after subtracting 2 volts for the decoder’s voltage drop.  We do NOT recommend use of a 10 Amp booster with N-Scale under any condition.  The maximum voltage adjustment is 22 volts even if the input power source voltage is much higher.  However, the maximum track voltage adjustment is also constrained by the input power source according to the following formulae:





If DC Power Source:	Maximum Track Voltage = Source Volts minus 4 Volts





If AC Power Source: 	Maximum Track Voltage = (Source Volts - 4) x 1.4





Thus, for example, an 18 VDC power source will restrict the track voltage to a maximum of 14 volts (18 - 4 = 14).  Also, a 16 VAC power source will restrict the track voltage to a maximum of 16.8 volts (16 - 4 = 12 x 1.4 = 16.8).  Be certain the power source used is capable of providing the track voltage desired.  An 18 VAC 12 A transformer is an excellent choice.  Please refer to the appendix for more information on power sources.





To adjust the track voltage, remove the power station’s cover and look straight down at the printed circuit board.  Locate the output voltage adjustment control about 1" behind the right control bus socket.  Use a small screwdriver to rotate the plastic disk from its side.  The disk is sometimes called a “thumbwheel,” but frequently is too tight and stiff to be turned using a thumb and forefinger.
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RESET SWITCH





When a short circuit occurs, the power station immediately shuts down to prevent damage to trackwork, rolling stock and the power station itself.  When the RESET switch is set to the “fast” position, the power station attempts to restore power after 1 1/2 seconds.  If the short circuit still exists, the power station repeatedly re-attempts to restore power at 1-second intervals.  In the “slow” position, power restoration is attempted at 4-second intervals.  We recommend leaving this switch in the “slow” position to prevent electrical “pitting” of any wheels that derail and cause a short circuit.








MODE SWITCH





In the “run” position, the power station is not intended for reverse loops.  If a short circuit is detected, the power station will simply shut down as described above.  In the “reverse” position, the power station should be wired to a reverse loop power district.  The power station will then sense an impending short circuit as metal wheels arrive at or depart from the reverse loop.  In “reverse” loop mode, the power station will automatically reverse track polarity and the train proceeds without hesitation.  Remember, train direction is not controlled by track polarity when using DCC.  Digital packet commands to the decoder control motor direction -- and the packets have not changed.  Neat, eh?  To use the PB110 as a reverse loop controller it is necessary that the power booster connected to the mainline be of 10 Amps or more.  Otherwise the mainline booster will just shutdown when the locomotive crossesthe gaps into the reverse loop.





POWER LIGHT





	When electrical power is supplied to the power station, this light will be 	illuminated.





FAULT LIGHT





This light will be on under the following conditions:





A short circuit has been detected.


No digital packets are being received from the command station.  This will occur under two conditions:





When the command station is set to “program mode” which causes 	all digital packets to be sent to the programming track only.  During “program mode,” the command station will not send digital packets to any power stations.





When the input power to the command station is turned off, or the “control bus” cable is disconnected but the input power to the power station is still on.  Since the command station has no power, it cannot send packets to the power station.





When the input power to the power station and the command station is simultaneously turned off, the fault light will remain on for about 7 seconds until internal capacitors discharge.  The light will eventually dim and extinguish itself.








CONTROL LIGHT





	This light is illuminated while digital packets are being received from the 	Command Station.





EMPTY HOLE





Both the 10 Amp and dual 5 Amp power stations use the same metal box.  The empty hole is occupied by an additional light in the dual 5 Amp version only.  Think of it as a heat ventilation hole at no extra cost.








TECHNICAL STUFF & MISCELLANEOUS





Measuring track voltage with an ordinary AC voltmeter is not possible since the frequency is not a standard 60 cycles per second.  DCC track harmonic frequencies can approach 100 KHz and require the use of an oscilloscope for accurate measurement.  How then, can track voltages be measured by the average modeler with ordinary everyday equipment?  Believe it or not, there is a way.





One solution is to simply run the slowest locomotive under maximum load.  Adjust the track voltage until the train runs at a satisfactory top speed.  The exact track voltage remains unknown, but so what -- the trains can all run at a satisfactory speed.  Using this technique doesn’t even require owning a voltmeter at all.





A somewhat more scientific method is to rectify the AC track voltage, filter it, and use an ordinary DC voltmeter to measure it.  Simply measure the DC voltage with a DC voltmeter, add 1.2 volts to the meter reading and you arrive at the correct track voltage.  The 1.2 volts is to compensate for the voltage drop across the rectifier diodes.  Track voltage = Meter Reading plus 1.2 volts.  The circuit below shows how:





�





An automotive type (ATO) fuse is provided in case of catastrophic failure inside the power station.  This 15 Amp fuse is color-coded blue and may be 	readily purchased at Walmart, auto parts stores, and most gas stations.  This fuse does not eliminate the need for proper fuses in the input power source.  The fuse is located near the lower left corner of the printed circuit 	board as shown in the earlier diagram illustrating how to adjust track voltage.
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WIRING TO A LENZ POWER BOOSTER
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This wiring diagram is provided for the operators that have switched from an Existing LENZ system to NCE�symbol 228 \f "Symbol" \s 11��.  This cable splicing is required to the first LV100 only.  Other LV100’s can be “daisy-chained” as already installed.





WIRING TO A DIGITRAX POWER BOOSTER
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This wiring diagram is provided for the operators that have switched from an Existing DIGITRAX system to NCE.  This cable splicing is required to the first DB-100 only.  Other DB-100’s can be “daisy-chained” as already install
