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GENERAL SPECIFICATIONS.

ELECTRICAL:

(A-1) INPUT RATING.
INPUT VOLTAGE: 105-125 VAC(115V NORMAL).
INPUT LINE FREQUENCY: 60Hz.
INPUT POWER: MAX. 70W

(A-2) OUTPUT RATING.
OUTPUT VOLTAGE: 13.8VDC + 0.3V
OUTPUT CURRENT: CONT./MAX. 5/7A
OUTPUT RIPPLE: 150mV RMS

(A-3) REGULATION.
LOAD REGULATION: 2.5%(280mV P-P)MAX.

(A-4) PROTECTION.
INPUT LINE PROTECTION: GLASS TUBE FUSE. 1.5A/250V
OVER-LOAD PROTECTION: 7A +10% ~15% (AUTO RESET)
OVER TEMPERATURE PROTECTION

(A-5) EFFICIENCY:60% MIN.

(A-6) DESIGN: LINEAR TYPE.
(A-7) OPERATING TEMPERATURE: 0 TO +40 DEG C.
(A-8) STORAGE TEMPERATURE: -25 TO +70 DEG C.

+NOTE- INPUT AT 115VAC AND OUTPUT AT CONT. CURRENT.

MECHANICAL:

(B-1) DIMENSIONS: 190mm x 125mm x 7emm. (L x W x H)
(B-2) WEIGHT: 2.1KGS

(B-3) ENCLOSURE: BLACK

(B-4) INPUT CABLE: 18AWG x 2C W/1-15P PLUG. SPT-2 6FT
(B-5) OUTPUT TERMINAL: BINDING POST, 10A/125V

(B-6) POWER SWITCH: ILLUMINATED, 15A/125VAC.

S, Y.
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OPERATION:

1 INSERT AC POWER PLUG INTO A 110V VOLT AC OUTLET.

2 CONNECT THE POWER COFRD OF YOUR EQUIPMENT (13 5V — 14.1VDC) TO THE
OUTPUT BINDING POST TERMINALS ON THE FRONT OF THE UNIT. BE SURE THAT
POLARITY IS CORRECT. THE RED POSITIVE ( + ) TERMINAL AND BLACK NEGATIVE
(-) TERMINAL ARE MARKED. REVERSAL OF POLARITY. MAY DAMAGE YOUR
EQUIPMENT

3 TURN SWITCH TO “ON'", RED LIGHT IN SWITCH WILL ILLUMINATE

4 THE INPUT POWER IS PROTECTED BY THE FUSE WHICH IS LOCATED AT THE REAR
OF THE UNIT AND CAN BE REPLACED BY UNSCREWING THE FUSE HOLDER IF THE
FUSE 1S BURNT OUT DO NOT USE A FUSE LARGER THAN .. AMPS. USE OF
HEAVIER FUSE MAY RESULT IN DAMAGING TO THIS UNIT.

5  THIS UNIT HAS ELECTRONIC OVERLOAD PROTECTION WITH INSTANT AUTOMATIC
RESET FUNCTION IF OUTPUT IS OVERLOADED. THE OUTPUT POWER WILL
AUTOMATICALLY SHUT OFF RELEASE POWER CORD OF YOUR EQUIPMENT FROM
THE OUTPUT TERMINALS AND CHECK THE ACTUAL POWER RATING OF YOUR
EQUIPMENT THIS UNIT WILL AUTOMATICALLY RESET INSTANTLY

6 OVER TEMPERATURE PROTECTION CIRCUITRY IS USED IN PS-9KX
TO PREVENT OVER HEAT DAMAGE UNIT WILL BE SHUT DOWN
MINUTES AFTER 15 MINUTES( MIN. ) AT 100% RATED LOAD.

25 MINUTES(MIN ) AT 8% RATED LOAD.

7. THIS UNIT FEATURED WITH A CAR CIGARETTE JACK FOR THE CONVENIENCE

OF YOUR MULTIPLE CHOICES.

CAUTIONS:

1. DO NOT USE WITH EQUIPMENT REQUIRING MORE THAN RATING AMPS.

2. DO NOT USE OUTDOORS DO NOT EXPOSE UNIT TO RAIN, MOISTURE. WATER OR
ANY OTHER LIQUIDS.

3. DO NOT REMOVE COVER IN ANY CASE. RETURN TO DEALER FOR REPAIR IF
DAMAGED.

4. THIS UNIT HAS A SPECIAL BUILT-IN FEATURE THAT WILL SHUT THE UNIT DOWN
IF MARKED AMPERAGE IS EXCEEDED. THIS WiLL AVOID BURN-OUT OF YOUR
EQUIPMENT AND OF UNIT. IF UNIT DOES CONSISTENTLY SHUTDOWN. THIS MEANS
YOU ARE DRAWING TOO MUCH AMPERAGE. RETURN UNIT TO PLACE OF
PURCHASE AND UPGRADE TO NEXT AVAILABLE UNIT OFFERING HIGHER
AMPERAGE. PLEASE DO NOT BYPASS OR ALTER THIS CIRCUIT AS IT IS THERE
TO PROTECT YOU. ANY ALTERATION OR MISUSE WILL VOID YOUR WARRANTY

“DANGER’’
HIGH VOLTAGE
REFER TO QUALIFIED TECHNICIAN FOR SERVICE.
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PTB-100 Programming Track Booster

Congratulations on the purchase of your SoundTraxx™ PTB-100 Programming Track Booster. Properly installed,
the PTB-100 will provide reliable programming of all SoundTraxx DCC decoders. The SoundTraxx PTB-100
Programming Track Booster is designed to facilitate easy programming of Digital Sound Decoders, which have
advanced technologically beyond what some command stations were intended to handle. Most Command
Stations were designed to program basic motor decoders and lack sufficient voltage and/or current to handle the
needs of more advanced decoders, including most sound decoders. The PTB-100 will raise the programming
track output to level adequate for programming without degrading the DCC signal.

We strongly encourage even the most skilled and experienced modeler to read the decoder Owner's Manual,
available from your dealer at no charge or downloadable from our website at www.soundtraxx.com. A great
many programming difficulties are the result of operator error.

INSTALLATION OF THE PTB-100

Typically, the PTB-100 will be permanently installed between the Command Station and the programming
track. Be sure the programming track is electrically isolated from the rest of the layout wiring. Make your
connections with the power supply and Command Station turned OFF. There are just three pairs of
connections to be made:

1. Connect one BLACK

POWER
wire to one output of o e S
your Command Station
power supply. Connect © 1 @ © L
- COMMAND
. u P I
the other BLACK wire o Ny Poverin STATION
to the other output. - oranee == ;LI
These are the same - VELLOW e==@) - ;i To ing Track Output
YELLOW =@ ) Tof Track Output
outputs as connect to PTB-100 f:::]f:ﬁ] ll'
the power inputs on on o

your Command Station.
Note: The maximum Frosramming Tack
input voltage for the
PTB-100 is 18 VAC or
22 VDC. Minimum input voltage for reliable operation is 12 VAC or 14 VDC. Optionally, you may purchase
and use a dedicated power supply rated at 15 volts DC, 500mA.

2. Connect the one of the ORANGE wires to one rail of the programming track (Do not connect to the
mainline!). Connect the other ORANGE wire to the other rail.

3. Connect one YELLOW wire to one Programming Track connection on your Command Station (these
could be labeled 'Prog', 'Program Track' or something similar.) Connect the other YELLOW wire to the
remaining connection.

soraL Buiwe:Bos o

Operation
Once your PTB-100 is installed, you can begin to program your decoder just as you normally would.

The PTB-100 automatically connects power to the program track whenever a programming operation is
started. The GREEN LED indicates the status of the programming track. A slow flash rate indicates that
there is no power on the program track and locomotives may be safely placed on or removed from the
programming track.

Once you initiate a programming cycle via the command station, the Green LED will change to a steady

ON state, indicating that the program track is powered up and a programming operation is in progress.
Depending on the make of your command station, the Green light may remain on while your command
station is in programming mode, or in other cases, stay on for only a few seconds and then revert to a
flashing state after each individual programming command is completed. In either case, locomotives should
only be placed or removed from the program track when it is powered down as indicated by a flashing Green
LED.

The YELLOW LED will flash briefly when an acknowledgment is received from the decoder and simply
means that the decoder has programmed properly. If the Yellow LED does not blink, re-check your decoder
wiring. Note: a motor or similar load must be connected to the decoder in order for the acknowledgement to
be detected by the PTB-100.

The RED LED indicates a fault condition. A slow blink indicates the PTB-100 has detected a short circuit
across the programming track, most likely due to faulty decode wiring in the locomotive. When this occurs,
remove the locomotive and wait approximately 20 seconds for the PTB-100 to reset itself. A rapidly blinking
Red LED indicates the power supply voltage is too low. Check that the power supply output voltage is at
least 14VDC or 12VAC and replace or adjust as necessary.



PTB-100 Programming Track Booster
P.N. 829002

® Provides High Current Outputs for Reliable Programming of all
SoundTraxx Digital Sound Decoders

e Status LEDs Provide Feedback During Programming Operations

® Easy to Install

e Will operate with most NMRA-compatible Command Stations

FCC Statement
This equipment has been tested and found to comply with the limits for a Class B digital device pursuant to Part
15 of the FCC Rules.

SERVICE & WARRANTY POLICY

The PTB-100 is tested thoroughly before it is shipped and warranted to be in good working order and free of
manufacturing defects. However, in the event that a mistake does occur during installation, SoundTraxx will cover
the repair under our ‘Safety-Net’ Service Warranty. If during the first ninety (90) days you damage your PTB-100
or it fails to operate, SoundTraxx will repair or replace the unit free of charge if:

1. The original sales receipt showing purchase from an authorized SoundTraxx dealer accompanies the unit. Receipt
must show purchase date to be within the last 90 days. Your original receipt will be returned with your repaired
unit.

2. There is no damage resulting from unauthorized repairs or modifications. This includes but is not limited to:

- Removing the shrink tubing from the PTB-100.
- Drilling or enlarging circuit board holes
- Cutting or trimming the circuit board

3. The PTB-100 is returned properly packaged, postage paid and insured - SoundTraxx is not responsible for

product lost or damaged in transit.

Limits of Liability

The foregoing shall constitute the sole and exclusive remedy of any owner of this product for breach of warranty
including the implied warranties of merchantability and fitness. IN NO EVENT SHALL SOUNDTRAXX BE LIABLE
FOR SPECIAL OR CONSEQUENTIAL DAMAGES OR FOR THE REPRESENTATIONS OF RETAIL SELLERS.

Warranty Procedure
Warranty procedures, as well as repairs beyond the warranty period, are stated on our website at www.soundtraxx.
com or can be obtained from our Customer Service Department.

SoundTraxx Customer Service
210 Rock Point Drive

Durango, CO 81301

Telephone (970) 259-0690

Fax (970) 259-0691

Email: support@ soundtraxx.com
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New Design: Features Extended Accuracy in the Low Amperage
Range to Measure Stall Currents

As a result of my involvement in “Command Control” Systems for 19

years, it became apparent that model railroaders needed a simple to
use, accurate tool to measure volts and amps for their Railroads. The
advent of DCC with its unconventional waveform further ampli-
fied the need. I conveyed the concept and format to Larry Maier, a
model railroader, and electrical engineer who is also a vital contribu-
tor to our DCC development efforts. His resulting design speaks for
itself. Jim Scorse from NCE Corp. also made some great suggestions.

The maximum DCC and DC voltage is approximately 28 volts (cov-

ers the complete specified NMRA voltage range). The maximum
DCC and DC current is approximately 10 amps. The maximum
AC voltage is about 20 volts while the maximum AC current is
about 7.5 amps. AC signals have a higher ratio of the maximum
signal value to the RMS signal value than does the DCC and DC
signal. These values may vary slightly from unit to unit due to
component tolerances. The accuracy is between 2%-3% of reading.
Two status indicator LEDs indicate either DCC or AC voltage.
Both LEDs on means DC voltage is present. When measuring
DCC and AC voltages and current, any polarity will work. When
measuring DC voltage, proper polarity is necessary. If you attempt
to measure a DC voltage and there is no readout, simply reverse
the connection polarity and you will get the proper readout. Units
with battery or an external DC power supply will display DC volt-
age and current irrespective of polarity.

Version IV RRampMeterHP is same as III but designed for large scale

high voltage and current applications with the following specs:
DCC: 33.8 V and 26.6 A (peak); AC: 24 V and 18-20 A; DC:
33.8 V and 26.6 A (peak). The RRampMeter will show a 10-40
mA (0.01-0.04 A) reading with no load or current draw. This is
normal electronic noise and is not reflected in actual amperage
readings under loads.

Owners of the RRampMeter Version (1) can upgrade to V (2) or (3) as

follows:

Kits contain all parts necessary to upgrade.
V1 to V2 Upgrade Kit $34.95

V1 to V3 Upgrade Kit $49.95

1o install the battery connector (see Fig. 4), solder the red or the posi-

tive lead of the battery connector at the J3 location to the hole with
the square pad. Solder the black wire to the hole with the round pad.
Solder these connections to the back side of the board so that the battery

connector will fit in the enclosure. To install the switch (see Fig. 4),
desolder the jumper, and solder the switch into the three holes marked
S1 on the rop side of the board.

Amperage must be measured in series by connecting the left set of
contacts or clip leads to the input power supply or power source
while the right set of contacts or clip leads are connected to the
load or isolated track section where current is to be measured (Fig
1). The RRampMeter may be connected in the reverse direction
without damage, but the display will show the current used by the
RRampMeter in addition to the load current (about 0.03 to 0.04
for no load) (Fig 4). The voltage display also will not account for
any voltage drop in the RRampMeter itself.

Voltage can be measured from the left or right set of contacts or clip
leads. If measuring voltage only, then either end of the RRampMe-
ter may be used accurately.

We do not recommend soldering directly to the buss bars that connect
the adjustable contacts as this may interfere with the operation of
the adjustable contacts (Fig 2).

For Panel or Fascia mounting, Version (1) can be used. You will have
to cut out holes in your fascia for the LEDs and the Indicator
Lights. Four mounting holes are provided on the circuit board for
mounting. You can also use Version (2) and mount the enclosure
cover to your Fascia if you prefer a dressier appearance (Fig 3). For
mounting templates see, Figures 6 and 7.

The RRampMeter is designed to read true RMS voltage and current.
The RMS values are proportional to the power being supplied to the
layout. An average reading meter (most inexpensive meters found in
electronic stores, hardware stores, etc.) WILL NOT agree with the
RRampMeter. The RRampMeter is displaying the correct values.

Some DC power supplies use pulsed power for low speed. The
RRampMeter will read this signal at its correct RMS value, but
will display the AC PRESENT light. Once the supply transitions
to full DC, the RRampMeter will continue to display the correct
values, but the DCC PRESENT and AC PRESENT lights will
both be out.

When using a battery, the RRampMeter will not show 0.00 volts with
no signal connected. This is because the open contacts on the
input actually pick up some voltage from the surroundings (power
lines, DCC on the tracks, etc.). In addition, the circuitry used
cannot quite reach 0.00. The RRampMeter is calibrated to read
correctly above several tenths of a volt.

DCC Specialties, 57 River Road, Suite 1023, Essex Junction, Vermont 05452
T 800-671-0641 * F 802-878-5550 ¢ http://www.DCCSpecialties.com ¢ info@DCCSpecialties.com
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The RRampMeter will measure voltages down to approximately 7.00 If you are installing the RRampMeter as a permanent fascia display, a

volts without using the 9V battery option. For DCC, this is more piece of red clear plastic or lighting gel in front of the display will

improve the contrast.

Why the RRampMeter

Maintaining and analyzing the electrical system of a layout requires

than adequate. To measure lower voltages, the battery option must
be used. If the battery is connected, one position of the switch
will turn the RRampMeter on using the battery. The other posi-
tion will disconnect the battery and allow the RRampMeter to be

owered from the input voltage. Either position may be used with
P P 8 P Y accurate measurements of the voltage and amps. When DC was
the battery connected.

used a standard meter was all that was needed for these measure-

. . ments. With DCC use of a standard meter most of the time will

If the RRampMeter is operated at currents in excess of 5 amps on a .
. . ) ) not give you an accurate measurement. Tests have show that meters
continuous basis, then it must be mounted in such a way as to al- .
L. . . not designed to read the DCC wave forms can be off by as much

low free air circulation for cooling. . N
as +50%. Even meters that are “true RMS” may not be

designed for the frequency range of DCC.
The RRampMeter was
designed to fill

the need for a

The RRampMeter is a great 9V battery tester. Just con-

nect the battery across the track inputs.

You may be surprised at how much booster voltage highly accurate

| ";I DCC meter to

measure of both

is lost in track feeders,
long stretches of
track, and control = eI
switches. The
RRampMeter is

telling the truth.

voltage and amps.
The RRampMe-
ter is designed

as a flexible tool

to monitor and analyze the electrical

The RRampMeter

will work with operation of a layout. It is designed to

common rail work not only DCC power but to make
systems. If you want to accurate measurements of AC fmd DC.
measure the current in a single The RRampMeter ha.s an amazing 2% ac-
track block, connect the common rail feed curacy. Because the original 10 amp range
to J1-1 (J4-1 or J6) and the remaining side of the booster
to J1-2 (J4-2 or ]J7). A single output connection may be run from
J2-1 (J5-2 or J9) to the desired block. If you want to measure the
TOTAL current on the common rail feed, connect the common
rail to J1-2 (J4-2 or J7) and the remaining side of the booster to
J1-1 (J4-1 or J6). The common rail is then connected to J2-1

(J5-2 or J9).

of the RRampMeter was not adequate
for large scales a 20 amp version was

added to the line.
A total of four models of the RRamp-

Meter are available. There are three

models are available in the 10 amp
We have tried the RRampMeter in conjunction with the program- range and one for large scale with a

ming track with mixed results. In some cases, the current drawn 20 amp range. The standard meter is

by the RRampMeter to operate itself may be sufficient to upset the
programming sequence. If you want to operate the RRampMeter
with the programming track, it may be necessary to use the battery
option.

If you plan to use the RRampMeter without the case in a situation

where it will be handled, it may be wise to glue Y1 and C1 (located
on the back of the board) to the printed wiring board to prevent
an accidental component removal. We find that a touch of “Crazy

Glue” or equivalent is ideal for this purpose.

J4 and J5 are optional and sized for a two terminal header for use with

a connector. The DigiKey part number is ED1817-ND. The
mating plug is DigiKey part number ED1717-ND. You may also

solder wires directly to these holes for a permanent installation.

rated at up to near 10 amps and up to 23 volts DCC or DC and 6
amp at up to 16 volts on AC. The new Version VI RRampMeter
for large scale trains have a capacity of up to about 20 amps. The
three basic models are [A] a bare module design for panel mount-
ing, [B] mounted in a plastic case and [C] mounted in a plastic
case with the option of battery power. All of the meters are pow-
ered by the input voltage. The voltage must be greater than 7 volts
to operate. Versions III and IV have a 9V battery connection to
operate the meter when the input voltage is less than 7 Volts. The
meter can be used either as a portable meter or mounted perma-
nently in a panel. Screw terminals are supplied with the meter that
can be soldered to the back side of the meter’s circuit board.

DCC Specialties, 57 River Road, Suite 1023, Essex Junction, Vermont 05452
T 800-671-0641 * F 802-878-5550 ¢ http://www.DCCSpecialties.com ¢ info@DCCSpecialties.com
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rcuit Modul

Version 1
Bare RRampMeter Module; 7-28 V, 10 A (DCC)
Version 11
RRampMeter with enclosure and clip leads; 7-28 V; 10 A (DCC)
Version 111
RRampMeter with enclosure, clip leads and 9 V battery backup; 0-23 'V,
10 A (DCQ)
Version IV
RRampMeter with enclosure, clip leads and 9 V battery backup; 0-23 'V,
20 A (DCQ)

Panel Meter

A meter mounted near the system or booster will let you monitoring
the power supplied to the layout. This will let you can determine
how well your system or booster is regulating voltage under load.
You can also measure just how close you are to the maximum
power limit of the booster or system. This will indicate the

operation of the system/booster, but not the voltage

Measuring System

the booster to the decoder where voltage can be lost. The voltage
from the booster or system may have a small drop as more current
is drawn. The wiring from the booster to the rail will also lose
some voltage. Devices like circuit breakers and block detector can
add to the voltage loss. Nickle Silver rail is not as good a conductor
electricity as copper wire and can be a significant part of the volt-
age loss. Rail joiners can also cause a loss in voltage. To determine
the layout voltage loss the voltage must be measured at the rails
when current is flowing. Without a current flow there is little to
no voltage loss. It is almost impossible to get a good stable voltage
reading using a train running as a current load. The best way to
measure the loss is with some type of steady load. An automotive
lamp turns out to be a good device to use as a steady load. They are
cheap and easily available. A couple of pieces of wire with clips can
be soldered the lamp. (See photo) Depending on your scale and
booster rating one of the following automotive lamps should work.
The #912 draws about 1 amp the #1141 about 1.5 amps and the
#1156 about 2.25 amps. (Due to the low cold resistance of a lamp,
the 1156 lamp can cause low powered
systems like the Zephyr to shut down
[overload]. The 912 should be OK for

drop of the wiring and rails

of the layout.

Track Voltage

Voltage is read by connecting
to the two terminals on the
left side of the meter. The
end of the circuit board has
an area that allows you to
put the meter directly on

the rails to measure the voltage. In order to measure amps, the cur-
rent must flow through the meter by connecting a load to the two

terminals on the right side of the meter.

True “RMS”

Qutput Power

this test.) Choose a lamp that is near
the maximum current

RRampMeter

Most common meters can read
both AC and DC, but can not
accurately read DCC power.

d.c. Wave Form

a.c. Wave Form

used in a block,

To not the current
Tracks uscdbythe
layout.

\ The first

test should be to
determine the voltage loss
of the system or booster. [A] Measure
the output voltage of the booster at a point close to
the booster with no trains running. If you have an RRampMeter
connected as a panel meter close to the booster this reading should
work. [B] Next connect the load to the rails load (lamp) to the rails
with the meter still next to the booster. The difference between the
two readings will give you the voltage loss of the booster at this
current. [C] Read the voltage
DCC Wave Form at the rails with out a

load. [D] Read the volt-

In order to accurately read + Volts * 1 Pt
ak X 0.707

age at the rails with the
a2svots  load. The lamp can be

connected the terminals

{

DCC power a “true RMS” 14.25 Volts
meter, like the RRampMeter 0 Volts

is needed. This is due to the

shape and frequency of the -Volts Puredc.

DCC signal. Even many “true

RMS?” are not designed for the high frequency of

the DCC wave form. The RRampMeter automatically

detects and switches to the type of power it is measuring.
Two status indicator LEDs indicate either DCC or AC volt-

age. Both LEDs on means DC voltage is present.

along with lights dimming. There are many places in the path from

of the RRampMeter so
a number of reading can

be made in the same block.

i 181 o Bt
Sine Wave et You may be surprised at the
z (Average . .
60 Hz ( <e) voltage loss at different points
0.01867 Sec 0.000141 Sec

of the same block. This can

The meter automatically senses and switches the ~ be due to the poor conductiv-
type of power. Only a “‘true RMS” meter can
accurately measure DCC voltage and current.

Layout Voltageloss

When the rail voltage to a decoder drops the train speed can also drop

ity of Nickle Silver rail. Poor
connections of rail joiners

is another thing to look for.
Wire that is under size is also a cause of voltage loss. When making
measurements of loss across things like rail joiners and connections

the voltage is so low that the RRampMeter with the battery option

DCC Specialties, 57 River Road, Suite 1023, Essex Junction, Vermont 05452
T 800-671-0641 * F 802-878-5550 ¢ http://www.DCCSpecialties.com ¢ info@DCCSpecialties.com
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make be needed. It
is best to keep the
voltage loss due to
wiring and rails under
1 volt. More than a
couple of volts can
cause slowing of
locomotives and in
extreme cases even
cause the decoder to
drop out. There is a
wire chart that shows
the length of wire for
a %2 Volt drop due

to wire resistance.
The chart shows the
voltage drop for 1, 2,
5 and 10 Amps. This

is a chart for one

Checking voltage drop with an RRampMeter.
Auto lamp used as a load.
way resistance. If you
wire out to the rails
and back (double the
length), this chart be-

comes a 1 Volt chart.

Which Size Wire?

The 20 to 18 gauge wire should be used only for Z and N scales.
This size can be used for short track feeders in larger scales. The

16 gauge works for most small layouts with short runs. The 14 to
12 gauge for larger layouts in most scales. The 8 to 10 should be
reserved for older O scale and G scale layouts. This larger size wire
becomes a bit cumbersome to work with.

Stranded wire can be used anywhere, but solid should only be used
where it will not be flexed or moved.

Voltage loss for ¥2 Volt for different currents and wire size.

Wire Size 1A 2A 5A 10A
8 796 398 159 80
10 501 250 100 50
12 314 157 63 31
14 198 99 40 20
16 124 62 25 12
18 78 39 16

20 50 25 10 5

If your layout uses common rail wiring and you have more than one
booster you can monitor the current from both boosters. Run the
common of both booster through the meter and this will get you

an indication of total layout current. NOTE this will only work
with common rail wiring.

Measuring Layout Voltage Drop and Loss

Rall Voltage

Rail Joinzr "

Loss

Y

Track under

test
System/Booster Track Feed
Voltage Feed Wiring Wire Loss
Y\ Loss Irouit
ﬂ_lhll’ I
Feed Wiring Loss
| =
Braakar

] L

Lemp used foPss
acurrent load.~

\/

Ihe lamp can be connect to either the
end of the meter for a voltage and current
reading or to the rails. With the lamp
connected to the meter it is easier to

spol check areas of the layout. With the
lamp connected to the rails it is easier to
check out the voltage loss of the wiring

by moving the meter to varing points in the
in the feed wiring.

Two Booster and One Meter with Common Rail

|BoosherA

To Circuit Breakers and Rails

Commeon Rail Connection

To Circuit Breakers and Rails

Booster B

DCC Specialties, 57 River Road, Suite 1023, Essex Junction, Vermont 05452
T 800-671-0641 * F 802-878-5550 ¢ http://www.DCCSpecialties.com ¢ info@DCCSpecialties.com
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FIGURE 2

FIGURE 1 FIGURE 3
FIGURE 4 -

ASSEMBLY TOP

Input/Output screw Cﬁ C@

terminals, 4 supplied, — o —

can be soldered to 4 D H D H D H

locations shown on H D:ﬂ“‘ DCDH D:i H

front or back of circuit o o o
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Also, for Input/Output e N e I/ —\#
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at each screw terminal
location on the circuit
board if you choose not
to use screw terminals.

J3 and S1, see page 1.

Reserved for future use.
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RRampMeter Application Notes
by Don Fiehmann

The RRampMeter is designed as a flexible tool to
monitor and analyze the electrical operation of a layout. It is
designed to work not only DCC power but also with ac and
dc. Three models are available in two different current ranges. The standard
meter is rated at up to 10 amps and up to 23 volts DCC or d.c. and 6 amp at up to
16 volts on a.c. There is a model unit for large scales has a capacity of up to about

—
(a4

nrnn

U U U 20 amps

* The three models are (a) a bare module design for panel mounting, (b)

mounted in a plastic case and (¢) mounted in a plastic case with the option of
——————————== battery power. All of the meters are powered by the input voltage as long as it is

2/!(e1t§r 4332:’::;22 \r/1c())ltage greater than 7 volts. The last unit can use a 9 volt battery to operate with input

current flow. LEDs at voltages of less than 7 volts. .

top show the type of The meter can be used either as a portable meter or mounted permanently.

Screw terminals are supplied with the meter that can be soldered to the back side

ower. Green LED
i?]dicates DCC Power. of the meter’s circuit board.

This is the bare meter
without a case. The m ‘
meter can be mounted

in a control panel or
used as is.

monet RAILROAD: : sy = SN RRampMeter in a case.

: ‘ Battery power meter looks
the same, but has a on/off
switch below the display.

True “RMS”

Most common meters can read both ac and dc, but can not accurately read DCC power. In order to
accurately read DCC power a “true RMS” meter, like the RRampMeter is needed. This is due to the shape
and frequency of the DCC signal. The RRampMeter automatically detects and switches to the type of
power it is measuring. Two LEDs indicate DCC or ac, no LED on indicates dc.

RMS is an abbreviation for Root Means Squared. It is a mathematical way of analyzing a
distorted wave form.

The d.c. wave form is easy to read as it is a steady signal. The a.c. wave form is a relatively

RRampMeter Page 1 of 4



d.c. Wave Form a.c. Wave Form DCC Wave Form

+ Volts } T !
14.25 Volts / \eat X O_TOF;T" 14.25 Volts

0 Volts + ‘ *

- Volts Pure d.c.

Sine Wave I_ 1 Bit 0 Bit
60 Hz |:z‘| 00 Hz (Average)-r
| o —
0.01667 Sec 0.000141 Sec

The RRampMeter automatically sense and switches the type of power. Only a “true RMS” meter can
accurately measure DCC voltage and current.

slow signal with a higher peak voltage compared to the d.c. signal. Most meters assume a sine
wave at 60 Hz and simply take the peak voltage of the wave form and readout a value of 0.707 of
the peak. DCC is a different type of signal. The signal is a much higher frequency can vary. In
order for the meter to accurately read the DCC value it must compute the value of the voltage to
get a true reading.

TRACK VOLTAGE

Voltage is read by connecting to the two terminals on the left side of the meter. The end of
the circuit board has an area that allows you to put the meter directly on the rails to measure the
voltage. In order to measure amps, the current must flow thru the meter by connecting to the
two terminals on the right side of the meter.

PANEL METER

A meter mounted near the system or booster will let you monitoring the power supplied to
the layout. This will let you can determine how well your system or booster is regulating voltage
under load. You can also measure just how close you are to the maximum power limit of the
booster or system. This will indicate the operation of the system/booster, but not the voltage drop
of the wiring and rails of the layout.

LAYOUT VOLTAGE LOSS

When the rail voltage to a decoder drops the train speed can also drop along with lights
dimming. There are many places in the path from the booster to the decoder where voltage can be
lost. The voltage from at the booster or system may have a small drop as more current is drawn.
The wiring from the booster to the rail will also lose some voltage. Devices like circuit breakers
and block detector can add to the voltage loss. Nickle Silver rail is not as good a conductor
electricity as copper wire and can be a significant part of the voltage loss. Rail joiners can also
cause a loss in voltage.
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Measuring Layout Voltage Drop and Loss

Rail Voltage Lamp used foP, g 4—-
acurrent loag.-~ . \
Rail Joiner
Los=s
Track under m |
System/Booster Track Feed
Voltage Feed Wiring Wiire Loss

The lamp can be connect to either the
end of the meter for a voltage and current
reading or to the rails. ¥WWith the lamp
connected to the meter it is easier to

spot check areas of the layout. YWith the
lamp connected to the rails it is easier to
check out the voltage loss of the wiring

by moving the meter to varing points in the
in the feed wiring.

Lozs Circuit

optional)

Feed ¥Wiring Loss

Circuit

Booste I. . (E::r:t?::;lj -

To determine the layout voltage loss the voltage must
be measured at the rails when current is flowing. Without
a current flow there is little to no voltage loss. It is almost
impossible to get a good stable voltage reading using a train
running as a current load. The best way to measure the loss
is with some type of steady load. An automotive lamp turns
out to be a good device to use as a steady load. They are
cheap and easily available. A couple of pieces of wire with
clips can be soldered the lamp. (See photo) Depending on
your scale and booster rating one of the following should
work. The #912 draws about 1 amp the #1141 about 1.5
amps and the #1156 about 2.25 amps. (Due to the low cold
resistance of a lamp, the 1156 lamp can cause low powered
systems like the Zephyr to shut down [overload]. The 912
should be OK for this test.) Choose a lamp that is near the
maximum current used in a block, not the current used by
the layout.

The first test should be to determine the voltage loss of the system or booster. (A)Measure
the output voltage of the booster at a point close to the booster with no trains running. If you have
an RRampMeter connected as a panel meter close to the booster this reading should work. (B)
Next connect the load to the rails load (lamp) to the rails with the meter still next to the booster.
The difference between the two readings will give you the voltage loss of the booster at this
current. (C) Read the voltage at the rails with out a load. (D) Read the voltage at the rails with
the load. The lamp can be connected the terminals of the RRampMeter so a number of reading
can be made in the same block. You may be surprised at the voltage loss at different points of the
same block. This can be due to the poor conductivity of Nickle Silver rail. Poor connections of rail
joiners is another thing to look for. Wire that is under size is also a cause of voltage loss. When
making measurements of loss across things like rail joiners and connections the voltage is so low

Lamp used as Iod
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that the RRampMeter with the battery option make be needed.

Wire Size
It is best to keep the voltage loss due to wiring and rails under 1 volt. More than a couple of
volts can cause slowing of locomotives and in extreme cases even cause the decoder to drop out.
Here is a wire chart that shows the length of wire for a %2 volt drop due to wire resistance.
The chart shows the voltage drop for 1, 2, 5 and 10 Amps. This is a chart for one way resistance. If
you wire out to the rails and back (double the length ) this chart becomes a 1 volt chart.

Voltage loss for V2 volt for different currents and wire size.

Wire Size| 1 Amp| 2 Amps| 5 Amps| 10 Amps
8 796 398 159 80
10 501 250 100 50
12 314 157 63 31
14 198 99 40 20
16 124 62 25 12
18 78 39 16 8
20 50 25 10 5
Which Size?

The 20 to 18 gauge wire should be used only for Z and N scales. This size can be used for short
track feeders in larger scales. The 16 gauge works for most small layouts with short runs. The 14
to 12 gauge for larger layouts in most scales. The 8 to 10 should be reserved for older O scale and
G scale layouts. This size wire becomes a bit cumbersome to work with.

Stranded wire can be used anywhere, but solid with should only be used where it will not be
flexed or moved.

Monitoring Current

If your layout uses common rail wiring and you have more than one booster you can
monitor the current from both boosters. Run the common of both booster thru the meter and this
will get you an indication of total layout current. NOTE this will only work with common rail

wiring.

Two Booster and One Meter with Common Rail

To Circuit Breakers and Rails

Common Rail Connection

To Circuit Breakers and Rails
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DCC The PSX-1,2,3,4 Series (Rev-J, 511)

s c s Intelligent, DCC, Solid State Circuit Breakers with

Quick Start: see Pg-13, Test Before Installing, All Programming is Optional!

cou Integrated Block Detection and Feed Back
1

Not for DC, Analog % Designed by Larry Maier % Developed by DCC Specialties *US Patent 7,810,435
The PSX series includes 4, DCC Power District There are (4) versions of the new PSX-AR Series:
Circuit Breakers that incorporate a solid state Integrated DCC Circuit Breaker, Auto-Reverser and Stationery Decoder
design, block detection and network feedback. (1) PSX-AR, w/ integrated Stall Motor Decoder

(2) PSX-ARFB, same as above has added network FeedBack
(3) PSX-ARSC, w/ integrated Snap Coil Decoder
(4) PSX-ARSCFB, same as above has added network FeedBack.

PSX-1: 1 Block Control PSX-3: 3 Block Control
PSX-2: 2 Block Control PSX-4: 4 Block Control

The Power Shield X series is a product of years of research into problems
dealing with false overload that cause premature shut down of DCC Boosters and
other Circuit Breakers. These false overloads are caused by large capacitors used
in sound systems decoders or lighted passenger cars. The overload appears as a
short circuit until the capacitors are charged. The logic on the new Power Shield X
Series determines if the load is a true short or just an overload due to discharged
capacitor.

Versions Available:
PSX-1 One Output, PSX-2 Two Outputs, PSX-3 Three Outputs, PSX-4 Four Outputs:

All Solid State Operation: Fast, solid state design with reliable quiet
action....no clicks or sparks.

Adaptive Load Reset: Electronically determines if the overload is a real short or due to excess
capacitance in sound decoders or lighted passenger cars.

Boost for Low Power Systems: Some low power DCC Systems boosters need a boost when resetting.
Adding this jumper helps reset low power output systems.

Auto Stop with CV Reset: A photocell input can detect a train in the reverse section and turn off power. A DCC
command can then restore the power.

Block Detection: Either a photo cell or current can be used to detect a train in a block. The photocell
can turn off the block. A DCC command can then restore the power.

Over Voltage Protection: If there is an over voltage on the track caused by a DCC System
failure or other power inputs the PSX will shut down and protect decoders

Wide Range of Current Trip Setting: The currents can be adjusted over a range of 1.27 to 17.8 amps.
Values can be set either with CV settings or Jumpers.

Very Low Voltage Drop: Breaker On resistance is less than 0.060 ohms, so the PSX has a low voltage
drop even at high currents. Much better than detectors that use a diode voltage drop.

Manual or Automatic Reset: Automatic reset of the breaker after 2 seconds. A switch can be used for a
manual reset.

Power On/Off by DCC: Turn on/off output track power with your DCC Throttle!
Outputs for LED Indicators: LEDs can be added to monitor the input/output power and the status.

System Reset: CV63=42 sets all CVs to original factory values.

Output for Audio Alert: An audible sounder can be added to the card to alert if there is a short.
Network FeedBack: To Digitax Loco Net, NCE Cab Bus and Lens XpressNet for Shorted and Occupancy.
No Power Supply Needed: Board size: is 4.75 by 2.25 inches

Flash Programmable: Micro Processor can accept updated software if needed.

Note: The PSX Circuit Bds are scribed and milled so you can separate into individual units if needed.

Note: The PSX-1 operates by opening one side of the two inputs leads when an overload is sensed. If you have a situation
where both sides of the input line need to be opened on an overload, use the PSX-AR auto reverser instead of the PSX-1.
The PSX-1 opens the path from J1-4 to J2-2 when the breaker senses an over load. Additional power to the PSX-2, 3, & 4
is connected by daisy chaining from J1, 1 and 2 to the next PSX J1, 3 and 4.
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Instructions by Don Fiehmann

Why Divide my Layout? (Courtesy of Kalmbach Publications)

Though DCC offers a more realistic type of train control — being able to run multiple locomotives independently
on the same track — the electricity running through the rails of your layout still needs to be properly managed
and distributed. Since one of the big selling points of DCC is that you don’t need to divide your layout into
individual electrical blocks for independent train control, you’re probably asking yourself, “why should | do it?”
In addition to minimizing operating disruptions, power districts are also a key to DCC power regulation. If you're
running a lot of trains, you’ll need to make sure your DCC system can supply all your power needs efficiently
and safely. Adding power districts to your layout can help with that. By separating your layout into districts, you
divide the total track power available into smaller, more manageable units.

How do | Determine Power Districts?

There are really two types of power districts: those that are circuit-breaker protected zones on the layout and
those that have their own independent Booster (also breaker protected). Probably the best way to determine
where to place power districts is to take a look at the expected current draw, (Traffic), for each operating
location on the layout. For example, a busy yard might have two switchers, one or more trains on the arrival
and departure tracks, another train or two passing the yard on the main, and maybe a peddler working nearby
local industries. If some or all of these trains have more than one locomotive, you could have 10 to 15
current-drawing units all competing for power in a fairly small area. Even assuming that the locomotives have
efficient motors, this type of load may be heavy enough to slow down a DCC system running on a common 5A
booster. Generally, our experience has shown that in HO if you have for a 12-14 awg buss and 20 awg
feeders, that a 5 Amp system can support up to 10 Operators. Many users overestimate the amount of Booster
power needed. Try using the PSX Series first, then if your trains start to slow down you may need to add extra
Booster to support the concentration of trains in this location. By dividing a layout into power districts in this
manner, and using a combination of boosters and circuit breakers, you can make the most efficient use of
available power on any mid-size or large-size layout.

—DCC1  Rail 1 .
PSX-AR tverse
DCC2 Roil 2 j— \ Al })
DCC Roil 1 \}
|.—:5;.(_1 : Mainline
DCC2  Rail 2 Section A
—jocc 1
DCC Booster
o DCC 2
DCC1 Rail 1
PSX-1 | Common Rail Example SM?::?““:
@ T DCCZ  Roil 2 ection
DCC1  Rail 1 =
PSX-AR tvarsn
DCC2  Rail2}— O oop
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Power Shield X-1, 2, 3, 4 Wiring:

Wire to the Power Shield should be heavy enough to carry the current. Size of wire depends on your scale. Too
much resistance in the wire or rails can result in faulty short sensing. At a minimum, use 18 awg for N, 14 awg for
HO and S, 12 awg for O and G.

Note: The small black screw terminals shown in picture are optional accessories available from your dealer. The
large green input/output terminals come with units. Generally the small terminals are not needed as most of these are
one time connections and are easily soldered to the bd. Use a small iron (20W-40W) for soldering to the bd.

Auto/Manual Reset Remote Stalus LED

‘Weak System Boost Power On Feed Back
Input LED Qutput

s D12
From Boosfer 1 Optional * J2 .' To

or previous PSX @ Sonalert Track

L
o b ot PSX-1
Iyl

LED
&
To J-1 connector of @‘”0 J4 LE.D D& J& q
next Circuit Breaker me J% ® Ji1

;?wer Photo cell input .Jpljﬁ‘? F::n J-Curren[ seé Fower Available LED
Lé“’é‘*"' Block Qccupied P ljl‘é"c"l’fa’;][ 26
(@)= Pin1 Block Shorted
Cutputs

J7__Auto/Manual Reset and Weak System Boost

Connector Description: J7-1 to J7-2 Open: Auto Reset
J7-1 to J7-2 Jumpered: Manual Reset (open to reset)
J1_Input Power Connector J7-3 to J7-4 Enable Weak System Boost
J1-1 Connections for Daisy
J1-2 Chaining to next PSX J10 DCC Power In: Indicator (Remote)
J1-3  DCC Input 2 J10-1 + DCC Power In, LED Remote
J1-4  DCC Input 1 J10-2 - DCC Power In, LED Remote
J2 Output Power Connector
J2-1 DCC Output 2 J11 Track Power On: Indicator (Remote)
J2-2 DCC Output 1 J11-1 + Track On LED Remote

J11-2 -Track On LED Remote
J3 Program Jumper

J3-1 Connection 1-2 for Programming LEDS: D12 Input Power On, D6 Status/Shorted, D7 Output On

J3-2

J3-3 Connection 2-3 for Operations Trip Current by Jumpers
J4 Block Occupancy
J4-1 and J4-2 Photo Sensor Input ConnectorJé
J4-3 + Block Occupied Output (Network Feedback) LEB o g =D

. umper = 3.81Amps
J4-4 - Block Occupied Output (Network Feedback) Orieatation Fieg 2 [3]4 |
J4-5 + Block Shorted Output (Network Feedback)
J4-6 - Block Shorted Output (Network Feedback) 1-2 Jumper = 1.27 Amps

(112 [3]4]

J5 Status Outputs (Remote) |
J5-1 + status LED Remote (Output Shorted) 3-4 Jumper = 6.35 Amps
J5-2 - status LED Remote (Output Shorted) nﬂn-

J5-3 + Power ON (Network Feedback)
J5-4 - Power ON (Network Feedback)

J6 Trip Current Settings by Jumpers
J6-1-4 See Table to the right and also CV49 and Pg-7.

LED Wiring
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Wiring Connections:

J1 - DCC power input connections from the booster. It can be branched out to allow multiple connections to
other breakers or reversers. The Power Link makes it easier to connect to another breaker or reverser. See
the diagram on previous page.

J2 —Circuit Breaker output to the track.

J3 —Is the programming jumper. J3-2 to J3-3 is the normal operating configuration. J3-1 to J3-2, when
connected with power on sets the breaker to enter the programming mode. See special instructions for
Digitrax, Pg-5.

J4-1 and J4-2 are the inputs for the photocell detector used for the stopping function. Note: Be sure there is
sufficient light above the cell to trigger the circuit. The photocell sensitivity is calibrated each time it is armed.
Silonex, NSL-6112

J4-3 (+) and J4-4 (-) are open if the block is not occupied and are connected together (up to 5 mA) if the
block is occupied. This is an opto-isolated output switch and provides no power.

J4-5 (+) and J4-6 (-) are connected together (up to 5 mA) when the breaker has detected a short circuit
and open with no short. This is an opto-isolated output switch and provides no power.

J5-1 (+) and J5-2 (-) are for a remote status LED. The LED is connected directly to the terminals. No resistor
is required. Off means normal— Solid on means a short circuit.

J5-3 and J5-4 are for network power status reporting.

J6 — Sets the current trip level. When CV49=00 (default) the trip current is 3.81 amperes if no jumpers are
installed. If J6-2 is connected to J6-1 and J6-4 to J6-3 is open, then the current trip is 1.27 amperes. If J6-4
is connected to J6-3 and J6-2 to J6-1 is open, then the current trip is 6.35 amperes. If J6-4 is connected to J6-3
and J6-2 is connected to J6-1, then the current trip is 8.89 amperes.

J7-1 and J7-2 are the auto/manual reset input. If the connections are open, the breaker will automatically
try to reset every two seconds. If the terminals are connected together (like a SPST toggle switch or a N/C
push button switch), then the breaker will remain off after a short until the connection from J7-1 to J7-2 is
momentarily opened.

J7-4 to J7-3 is the Weak System Boost enable jumper. When the jumper is installed, the breaker will use a
turn on algorithm that is designed to assist weak system boosters in starting high inrush current loads. It
will also help low power boosters such as the Digitrax Zephyr and the NCE Power Cab start difficult loads.
When CV53 is zero, the jumper will enable/disable this function. If CV53 is a nonzero value, then the Weak
System Boost function is enabled regardless of the presence or absence of a jumper. On Digitrax systems,
setting OPSW #18 to “CLOSED” will extend the short circuit shutdown to 0.5 seconds. This will help prevent
the booster from shutting down during a short circuit.

J10-1 (+) and J10-2 (-) are for a remote indicator showing DCC power is available to the breaker.

J11-1 (+) and J1 1-2 (-) are for a remote indicator showing that the track outputs are on (or off).
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Setting Addresses and Programming CV’s: Optional/Not Required!

Programming Steps:

The easiest way to program the PowerShieldX is on-the-bench. Connect pins J 1-4 and J 1-3 to the output of your DCC system.
There is a small red LED on the Power Shield that will blink each time a command is accepted. There is also an LED near the
power input and one near the power output used to indicate power status, After programming, return the program jumper back
to the RUN position. If you make a mistake, don’t worry, just go back and program the CV to the desired value. If you are
hopelessly lost, set CV63 to 42 and you can start over again with factory default values.

(1) Do Not Use Program Track!

(2) The PSX’s addresses are SET by moving the program jumper as described below and issuing
Accessory Commands...... like operating an accesory by using your DCC Throttle, see also, Pg-10

The Table to the right shows how System | Norma I(Clear) Thrown
the DCC Manufactures identify Digitrax | ¢ or Closed t or Thrown
the Normal (Clear) and/or Lenz + -

the Thrown Route to operate MRC ON OFF

GleEsIE, NCE Normal/ON/1 |Reverse/OFF/ 2

(3) Configuration CV’s are Programmed in Ops Mode, “on the main”, also by moving the programming
jumper, see Pg 7, use any non-loco address, except defaults, to initiate Ops Mode.

(4) It is important to remember that Addresses are Set and CV’s are Programmed!

Special Programming Instructions:
Specific DCC Systems need to follow specific programming sequences to reliably program the PSX’s , see Pg-10

NCE and MRC: Do not use the Accessory Programming Mode, only use Ops Mode for CV’s see Pg-10

Digitrax: See also Pg-10
Digitrax users should review the settings of the Digitrax, DCS-100/200 prior to programming a PSX. It is important that the
DCS-100/200 has the Switching (Accessory) Control enabled otherwise it will not operate Stationery Decoders or
Accessories like the PSX’s. Caution, the Digitrax Command Station sends out up to eight accessory addresses every time
you use your throttle to turn track power on and/or you reboot the system and have track power set for auto turn on. If you
connect the PSX to the Digitrax system with the PSX’s jumpers set to the programming mode, these eight addresses will
be programmed. It is recommended for Digitrax that the Setting of Addresses and Programming of CV’s be done at the
same time to avoid the accidental Setting of Addresses as described above. See Pg-10.

One Solution:

Turn on the command station and wait a minute before connecting the PSX’s so that it will not see these addresses.
Better solution:

Follow the directions above for setting the PSX’s to the programming mode by moving the jumper and then turn on the
Digitrax system. The eight addresses will be stored. Select and use OPS mode programming to set CV63 to 0, which resets
to default settings, and the PSX’s is ready to program normally. This does mean that you want to be careful if you have
already programmed some addresses. These can be over-written by the Digitrax system. Your best bet is to keep a list of
the address set in each, when you want to add addresses, you will have to set CV63 to 0 and then re-program the original
addresses before adding the new ones.
Lenz: See also Pg-10.
The Lenz system sends repeat accessory commands as long as you hold down the 1 or 4 command key. This ensures that the
accessory decoder sees the message, but can result in the same address stored multiple times while programming the PSX’s.
The solution is simple. Hold the 1 or 4 key down for only a short time. Once you see D10 flash indicating an address has been
stored, release the control key. If you see multiple flashes, you have stored the same address more than once. Since the
PSX’s will flash D10 each time you send it an accessory address, you can easily get a feel for the timing involved. In the
normal operating mode (not programming mode), select an accessory address that has not been programmed into the PSX’s.
Send an accessory command to this address and hold down the 1 or 4 control key. D10 will flash each time the command
station repeats the accessory address. This will give you a feel of how long to hold the control key while you are programming
multiple address.
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Setting Addresses and Programming CV’s: Optional/Not Required!

There are Two (2) Accessory Addresses:

(1) The First accessory address lets you turn the output track power from the Power Shield on and off. (Default address 2042)

(2) The Second address is used to arm the photocell circuit. When the light level drops, due to a train covering the photocell, the
power will turn off. Power can be turned back on (or off) under DCC control. The second address (2043 default) arms (when the
command is “on”) the photo detector to turn the output off when the light level drops. This is designed to allow you to stop a train
on a hidden staging track by arming the photo detector and then the reverser will turn off power to the section when the train
covers the photo detector. Once the photo detector has tripped, it will not turn off track power until it is armed again with this
accessory address command.

Setting the Two Accessory Addresses:

Addresses are set by moving jumper, J3 to positions 1-2 for the program mode with power off. Turn power on and the next
accessory command issued by the DCC system will be stored as the first address (track on/off). By default, the unit will store
the next address for the second address. Once the address is entered you can use either the on (clear or +) or the off (throw or -)
function. Thus, you can have two sequential addresses starting at any desired address, or you can have two random
addresses. Remember to power off and put the program jumper back to 2-3, unless you are going to program CV settings. Note:
When changing from run to program mode, wait about 1 minute before turning power back on to the PSX.

Reference Chart for the Two Accessory Commands

Function Default Address Your New Address
Arm Output for Photo Cell 2043 ?
Track Power On/Off 2042 ?

Programming CV’s & Values: Optional
Programming steps: Note: The Program Track is Not Used!

The easiest way to program the Power Shield is on-the-bench Connect pins J1 -4 and J1 -3 to the output of you DCC system.
There is a small red LED on the Power Shield that will blink each time a command is accepted. There is also an LED near the
power input and one near the power output used to indicate power status. If you make a mistake, don’t worry, just go back and
program the CV to the desired value. If you are hopelessly lost, set CV63 to 42 and you can start over again with factory default
values.

Programming the CV values is done using the Programming-on-the-Main (POM) function. With power off, put the programming
jumper on pins 1-2, then turn power back on. Then go into the Program-on-the-main mode. You will need to setup a “fake” loco
address in order to get to the CV setting operation. Put in any address. (Not an address that is in use on the layout.) Hit enter,
then you can start entering the CV numbers followed by the values. When done, turn power off and replace the program jumper
to pins 2-3. See Sequential instructions Pg-10.

CV Settings: Optional

Timing Settings:

Note: there are no jumpers or CVs for setting time delays. The unit uses its own timing algorithm to figure out how to turn on a load.
It differentiates between a short and a surge load, and operates accordingly. It will also recognize a difficult starting load and
try to help the booster get it operating without tripping the booster’s internal shutdown.
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CV49 - sets the current trip value. If CV49=0, then the Trip Current jumpers on J6 are enabled. Remember to use either the
Jumpers or the CV settings, not both!  The following trip currents can be set by programming:

Trip Current Jumpers

CV49 Value | Trip Current (Amps) Continued ConnectorJé
00 3.81 or as Per Jumpers Chart > CV Value| Trip Current Ne Jufn\;i?: gammps
01 1.27 08 10.2
02 2.54 09 11.4 1-2 Jumper = 127 Amps

03 3.81 10 12.7 (12 [3]4]
04 5.08 11 14.0 [

05 6.35 12 15.2 3-4 Jumper = .35 Amps
06 7.62 13 165 nnn_n

07 889 14 178 1-2 + 3-4 Jumpers = 8.89 Amps
15 19.1 (1[2]3]4 ]
1 [ |

Low Power Systems:

For the Digitrax Zephyr, 01 or 02 (maybe) are OK. The NCE Power Cab and Bachmann EZ should use a value of 01. Both systems
benefit by the activation of the weak system boost jumper, see CV 53. Most 5 amp boosters should be happy with 03 or 04. The
default current is 3.81Amps

Caution continuous operations at a value higher than CV49=08, (10.2 amps) without the addition of heat sinks to the output
transistors may overheat or damage the PSX’s!

CV50 is the block detection source selection. CV50=0 selects block current as the parameter to activate the Block Occupied
(J4-3 and J4-4) output. (See CV54.) CV50=1 will use the photocell to activate the Block Occupied output when the phot cell
is covered. Note that the photocell is self-calibrating and will adjust itself to the ambient light level at the time that the unit
is turned on. If you need extra photocells, they are made by Silonex part number NSL-6112.The CV50 default is 0.

CV51 is not used by the consumer.

CV53 enables or disables the Weak System boost. CV53=0 disables the boost unless the Weak System Boost jumper is
installed. Any other value enables the boost regardless of the presence or absence of a jumper on J7-3 and J7-4. The CV53
default is 0.

CV54 sets current level at which the detector turns on to indicate the block is occupied. Values from 0 to 212. This allows you
to set a level above the leakage current on track to minimize.

CV55 —CV62 are not used at present time.

CV63 allows control of the address programming point (same as on the Hare). Setting a value of 42 to CV63 will cause the
circuit breaker to set all CVs and addresses to factory defaults. The CV63 default is 0.

After setting the CVs turn power off and put the program jumper back to run position.

Audible Short Indication

The two holes inside the circle on the top of the board are for use with an audible short indicating device. It is designed for use
with a Digikey part 458-1005. The unit is installed with the (+) terminal in the square hole. See next page.
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User Guidelines:

Power Shields are designed so all input/output connections
are made to the screw terminals. Use up to 12 AWG wire. If
you are using heavier buss wire, then solder a short length
of 12 AWG wire to your heavier buss. If your Power Sections
and Reverse blocks are greater than 10 Ft. long be sure to

have at least 2 sets of track feeders for that section.

Test your PSX installation prior to running a train as follows.

Observe that your DCC booster is not shorted. Use a suitable
metal object to short the track.

If you short the output simulating a track short, the status
LED D6 should come on and D7 near the output should be off.

Insufficient feeders will cause a voltage drop. If you are using both Power Shield X Breakers and Reversers on a
layout, and the locomotives hesitate when crossing a reverse gap,
then increase the Trip Current on the Power ShieldX Breakers to

the next level or until the PSX-AR operates correctly

When setting up gaps for power sections, we recommended
that the gaps be staggered about1/8". Perfectly aligned
gaps may reduce the current needed for PSX’s to reverse

properly.

Feed Back:

Interfacing to Digitax Loco Net, NCE Cab Bus and Lens XpressNet:

The PSX’s have optional outputs that allow you to convey the of the occupancy and the short circuit status to your; NCE Cab Bus, your Lenz
XpressNet, or your Digitrax Loconet. These connections are made using hardware available from the respective system manufacturers. The
diagrams below show you these connections. Follow your manufacturers directions for use of the data.

PSX Status Indication
For Lenz LR101
] ==

Inputs to the Digatrax
DS54 and D564

PSX Status Indication
For Digiﬂa_x _DS_54 & DS64

Inputs to the
LENZ LR101

PSX- Connector J4

h Pr—e. -] Input
* K Block + Common * K Block 1to8
iOccupiod  Aux X Occupied
_1-— or A X E I _L
Opto-Isolators | Opto-Isclators
| -— = Input
t K UShort Circuit + Common < Short Tto8
| Detected Switch X - Circuit
— [ or 5 X L= e
ON CARD
X = Input Connection OREARD

Number

PSX Status Indication
_Fgr NCE AlU

| Switch Position

PSX Connector J4 Indicator Signal

j Input
Block 1to 14
Occupied
_1__ GND
Opto-Isolators
P 5 Input
K Shert Circuit 1 to 14
Detected
h 6 GND
Inputs to the
ON CARD NCE AIU

Mounting the PSX’s

(1)The PSX’s can be mounted using # 4 screws. Spacers or non-metal washers can also be used to
provide clearance. There are four possible mounting holes, one in each corner

(2) The Screw Terminals are available from your dealer.

(3) The Alarm is Digikey, 458-1005, also try your dealer.

(4) One heat sinks, not shown, Digikey 294-1085, may be needed, for each group of (2) output Transistors. Also, we
recommend Digikey, BER158, double-sided thermal tape (10" x 10" sheet, cut into strips) to attach the heat sink to

the (2) large black output transistors. Photocells not shown, Silonex part number NSL-6112
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Quick Start

(A) All connections involve 2 Inputs from the DCC Booster or the main
line buss and 2 Outputs to the isolated track block!
(B) PSX 1,2,3,4 are ready to operate without programmable options!
(C) Not compatible with Analog Address (00).
(D) Test first before connecting to layout, see User Guidelines, Pg-8.

J1-4 J2-2 Rail 1 E

Booster PSX-I

J1-3 J2-1 Rail Z—E

Before wiring please check that the program jumper is on pins 2-3 of J3. (Pin 1 is nearest the center of
the card.) See below.

DCC

Also when wiring more than one PSX for multiple power districts insure that all input/output polarities are the
same. The illustration above shows the polarity and matching connector pin #s. For Common Rail wiring
the J2-1 output (Lower) is common and not needed. Both J1 inputs are still required.

Be sure to connect the two wires from the booster to the INPUT and the two wires to the track section to the
OUTPUT connections. If you connect the DCC Buss Power to the PSX’s outputs you will damage the PSX!

When power is applied the red LED, D12 near the input and D7 near the output should be on. If the status LED
D6 near the program jumper is on solid, you may have a short between the two wires from the output or in the
track section.

If you short the output simulating a track short, the status LED D6 should come on and D7 near the output
should be off. See page XXX for more complete testing.

Note: The small black screw terminals shown in picture are optional accessories available from
your dealer. The large green input/output terminals come with units. Generally the small
terminals are not needed as most of these are one-time connections and are easily soldered to the
bd. Use a small iron (20W-40W) for soldering to the bd.

AutoiManual Reset Remota Status LED
‘Weak System Boost Power On Feed Back
Input LEDYy), Output
From Boosfér 9 K}? Optional = 2 .' To
4 DI’E\"iOUSL' @ Sonalert Track

® e PSX-1

L9 -

| -
®J10 J4 ren. J6 —~
To J-1 connector of e s DB
it il h e Cae i

Pawer  Photo cell input JP"OEI"GFH Current st Power Available LED
féﬁgﬂ”' Block Qccupied umper 1:;“31*;;][ &8
(@)= Fin1 Block Shorted
Cutputs
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Sequential Programming Instruction for Setting the Address and Programming CV’s

Digitrax: Using the DT-400/402

Setting PSX Addresses:

1. Disconnect PSX from DCC power

2. Move PSX Jumper to Program Position

3. Tum DCC power on “PWR™+ “ Y+”

4. After 30 seconds, reconnect DCC power Program CV's at this time (see below)
First, In CV 63, enter a value of 42 to reset. Then set any other CV's needed. Do not
Move Programming jumper or turn off power. .Exit program mode and go to step
5.

5. Press “SWCH” key to enter Switch Mode

6. Select the switch number to be set using the keypad or RH knob.

7. Press either the “OPTN” or “CLOC” key to set address.

8. Repeat steps 6 and 7 until all addresses set.

9. Press “EXIT" key to return to LOCO mode.

10. Turn DCC power off “PWR” “N -*.

11. Move PSX Jumper to Run Position

12. Turn track power on. Test the switch address setting by using the

“SWCH” key and switch addresses.

13. Turn power off and put the program jumper into the Run position.

14. Turn DCC power on. Test the PSX using the switch commands.

Programming PSX CVs: Do Setting Addresses First, See Above

1. Disconnect PSX from DCC power.

2. Move PSX Jumper to Program Position

3. Tumn DCC power on “PWR” “ Y+”

4. After a few seconds, connect DCC power to the PSX

5. Select an unused locomotive number with the keypad or RH knob.
6. Press “PROG “ key until you get from Pg to Po

7. Use LH throttle to set, dial the CV # and the RH throttle for the CV value.
8. Press, “ENTER”

9. Repeat steps 7 & 8 until all the CV values are set.

10. Press “EXIT”

Lenz: Using the LH100:

Setting PSX1’s Addresses:

1. Turn DCC power off.

2. Move PSX-AR Jumper to Program Position

3. Tum DCC power on

4. Press “F5" key to select “SW” mode.

5. Enter the switch number to be set using the keypad, then press ENTER.
6. Press either the “+”" or “ - " key to set the address. Let LED blink once.
7. To enter another address press the “Cl” key.

8. Repeat steps 5-7 until all addresses are set.

9. Press “ESC” key to return to normal.

10. Turn DCC power off.

11. Move PSX-AR Jumper to Run Position

12. Turn track power on.

13. Test the switch address setting using “SW” mode and the new switch
address(es).

Programming PSX1’s CVs:
1. Turn DCC power off.
2. Move PSX-AR Jumper to Program Position
3. Tum DCC power on.
4. Select a locomotive number with the keypad that
is unused on your layout.
5. Press the “F” keys and the “+" or “~ " key to select “POM” mode then hit “Enter”.
6. Press “+” or “-" until “CV” is displayed then press “Enter”.
7. Key in the desired CV number then press “Enter”
8. Enter the CV value to change, then press “Enter”.
9. The display will show the CV number and value to be programmed.
10. Hit "Enter" to program the CV, note the LED on
the PSX-AR flashes when the key is released
11. Press "Esc" key to retum to Step 7) or press "Esc" three times to exit CV
programming
12. Turn power off and put the Program jumper into the Run position.
13. Turn DCC power on. Test the PSX-AR using the switch commands.

NCE: Using the Pro Cab or Power Cab

Setting PSX1’s Addresses:

1. Turn DCC Power off.

2. Move PSX-AR Jumper to Program Position.

3. Tur DCC Power on.

4. Press SELECT ACCY.

5. Then use the keypad to enter the new switch number.

6. Press ENTER then press either 1 or 2 to set the address.
7. Repeat steps 4 thru 6 until all of the switch addresses are set.
8. Tum DCC Power off.

9. Move PSX-AR Jumper to Run Position.

10. Turn DCC Power on.

Test the switch setting using the SELECT ACCY key.

Programming PSX1’s CVs;

1. Turn DCC Power off.

2. Move PSX-AR Jumper to Program Position.

3. Tur DCC Power on.

4. Use SELECT LOCO to address an unused locomotive number.

5. Press PROG/ESC key to enter PROGRAM ON MAIN mode.

6. Key ENTER to select any unused locomotive number, then ENTER again.
7. Key 2 to enter PROG CV NUM.

8. Enter CV number then ENTER.

9. Enter value to be stored then ENTER.

10. Repeat steps 8 and 9 until finished.

11. Press PROG/ESC to return to normal operation.

12. Turn power off, put the PSX-AR Program Jumper into the Run position.
13. Turn power on.

Test the PSX-AR using the SELECT ACCY key.

MRC: Using the Prodigy Advance Cab:

Setting PSX1’s Addresses:

1. Turn DCC Power off.

2. Move PSX-AR Jumper to Program Position.

3. Turn DCC Power on.

4. Press ACCY key.

5. Then use the keypad to enter the new switch number.
6. Press ENTER then press either 1 or 2 to set the address.
7. Repeat steps 4 thru 6 until all of the CV value are set.
8. Turn DCC Power off.

9. Move PSX-AR Jumper to Run Position.

10. Turn DCC Power on.

Test the switch setting using the ACCY key.

Programming PSX1’s CVs:
1. Tum DCC Power off.
2. Move PSX-AR Jumper to Program Position.
3. Tum DCC Power on.
4. Press LOCO to address an key in an unused locomotive number.
5. Press PROG key to enter PROG MAIN TRACK mode, then press ENTER.
6. Continue to press ENTER until CV# is in the display.
7. Enter the CV number then ENTER.
8. Enter the value to be stored in the CV then ENTER.
9. Repeat steps 8 and 9 until finished.
10. Press ENTER to return to normal operation.
11. Turn power off and put the PSX-AR Program Jumper into the Run
position.
12. Turn DCC power on.
Test the PSX-AR using the ACCY key.
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