by Justin Rasas
Photos by the author

In this article I will:

1: Describe how a radio-controlled (RC),
on-board battery system for
controlling locomotives works’

2: Briefly compare several RC train
control systems

3: Present several examples of
installed systems

Radio-controlled trains with on-board
batteries are nothing new — particularly in
large scale. However, it is now possible to
control smaller scale trains (HO, S, and O)
using on-board power with small batteries
and tiny receivers. The trains run better
than with track power, and you never have
to clean the track. Some of the receivers
may connect directly to DCC decoders,
while others may use proprietary electron-
ics for locomotive control and sound.

| operate in HO, HOn3, and On30
using RC battery-powered locomotives.
My narrow gauge modules have no track
power, no wires, and the railheads are
painted rail brown. My battery-powered
locomotives are safe to run on DC- or
DCC-powered layouts as long as
the locomotive pickup leads are
isolated.

How long will a battery-pow-
ered train run before its battery
needs to be recharged? This is a
function of the battery capacity and
the draw of the locomotive, sound,
and lights. The bigger the battery
— the more runtime. ['ve been us-
ing 11-volt Lithium Polymer (LIPO)
batteries with capacities between
200 milliamp hours (mAh) and 800
mAh. These batteries are available
from hobby shops that carry radio-
control planes and helicopters.

You'll need a battery charger
that can charge LIPO batteries.
When inquiring or buying a LIPO
charger, do learn the specifics
about charging LIPO batteries be-
cause they require more respect
than vour typical rechargeable bat-
tery. Details on how to charge LI-
POs can be found on-line or from
the manufacture/retailer of LIPO
chargers. Runtime is determined
by dividing the battery capacity -
measured in mAh by the operating the
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Photo 1: From left to right: transmitters with receivers in front of them. Tam Valley
Depot DRS-1, CVP T5000, Aristo-Craft Revolution, and Stanton Radio Cab.

current in milliamps (mA). If a can motor
draws about 100 mA (0.1 amp) and the
11-volt battery has about 400 mAh, then
the run time is about 4 hours (400 mAh/
100mA). Of course, an inefficient motor,
and sound and lights will reduce runtime
based on their respective current draws.
However, when a locomotive is stopped
at a station without lights or sound — the
current draw is minimal. You can have a
second battery handy, and if the first bat-
tery dies, you can swap it out and be up
and running again. I've had my kids run
battery-powered trains for almost 2 hours
at a convention without killing the battery.
I don’t think I could operate or switch cars
for that long, but I may not be the norm.

So, how does it work? Fig. 1 shows
the key ingredients of an RC receiver that
collects the DCC signal through the air
instead of the track. With an onboard bat-
tery supplying the power, rails are no lon-
ger needed. Rails are truly optional — think
about a pole road using real wood. There
is one very important thing to remember
when using an RC receiver; the antenna
cannot be completely enclosed by a brass
or metal shell — such as in a tender. RC
receiver and battery systems require a
transmitter to send the signals through
the air. Some transmitters can be added
to existing DCC systems thereby reusing
equipment or new handheld throttles can
be purchased specifically for this purpose.

Fig. 1. b'iagram of a RC battery-powered control systerh.' Note how each component works, and
how they connect with decoder, motor, speaker, and lights. Courtesy of Dr. Duncan McRee,

owner Tam Valley Depot.
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INTEGRATES INTO YOUR EXISTING DCC SYSTEM

ONE TRANSMITTER SENDS DCC SIGNAL TO AS
MANY LOCOMOTIVES AS YOU WANT.
. PROGRAMMING ON THE MAIN WORKS FINE.

JST CONNECTOR - DISCONNECT
WHEN BATTERY IS NOT IN USE, OR

CHARGING
CONNECTOR

INSTALL A SWITCH. \

11V Lro
EXISTING DCC BATTERY
DECODER

CUT THE WIRES TO THE WHEELS AND
INSERT THE DRS-1 RX IN THEIR PLACE,
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CONNECT DR5-1 GREEN WIRES
TO RED AND BLACK
DCC DECODER WIRES
(POLARITY DOESN'T MATTER)

CUT AND ISOLATE EXISTING DCC
DECODER RED AND BLACK WIRES
FROM RAIL PICKUP

CONNECTOR SHOWN;
HOWEVER, A SWITCH
CAN BE USED.

CONMECT DRS-1 YELLOW
WIRE TO BATTERY (+)
AND BLACK WIRE
TO BATTERY (). (
POLARITY DOES MATTER)

y Depot DRS-1 hook-up.

"
T
-

i 1
| rﬁndified for RC battery-control.

TAMVALLEY DEPOT
DRS-1 TRANSMITTER

LS. QUARTER FOR
SIZE REFERENCE

SYSTEMS

There are several systems
available; however, | have
only worked with and installed
(from left to right in Photo 1)
the Tam Valley Depot DRS-
1, CVP T5000, Aristo Craft
Revolution, and Stanton Cab.
Photo 1 also shows the trans-
mitters with their respective
receivers in front of them. As
you can see the receivers vary
in size. | typically select a re-
ceiver based on the amount of
room available in my locomo-
tive. Since each system has

different features, this article
provides an introduction, and

not an in depth review of each
system. More details can be
found on each manufacturer’s
web site.

Photo 2 shows how the
components of a Tam Valley Depot DRS-
1 system are connected together. The Tam
Valley Depot DRS-1 is a DCC receiver
that connects directly to the DCC decoder
pickup leads going to the track (typically
black and red). Once you connect these
two wires, you're halfway done. The re-
maining half is the connection of a bat-
tery (with positive and negative wires) to
the DCC receiver. These connections can
be made directly to an 8-pin NMRA quick
plug so the whole system can be tried in
different locomotives (Photo 2 shows a
DRS-1 connected to an MRC sound de-
coder). Any DCC decoder will work with
the DRS-1 (at least all the ones I've tried),
and the DRS system allows for the pro-
gramming of any Configuration Variable
(CV).

Most systems have a handheld trans-
mitter. However, the Tam Valley Depot
uses a transmitter that piggy-backs onto
existing DCC systems as shown in Photo
3. The two wires that connect the DCC
system to the track are connected to the
transmitter — this is how the DCC signal is
transmitted through the air. As shown in
Photo 3, the transmitter can be installed
while the DCC system is still connected
to the track. This allows for both the con-
tinued operation of track-powered DCC
locomotives, and simultaneous RC bat-
tery-on-board operation.

The DRS-1 system can also be con-
nected directly to a handheld controller
such as the NCE Power Cab. Photo 4
shows a DRS-1 transmitter connected to
an NCE power Panel that is mounted on
a piece of styrene. Normally, the power
panel is connected to the layout because
there is a power supply connected to 110
volts. Since I didn’t want to be tied down,
I simply added an 11.1 volt LIPO battery
to the Power Cab, and created a wireless
handheld NCE Power Cab.

If you don't want to piggyback onto an
existing DCC system using the Tam Val-
ley Depot DRS-1, you can buy a handheld
throttle (transmitter) from CVP, Aristo

31



Craft, or Stanton — and use their associ-
ated receivers. When looking at the dif-
ferent systems, you should keep in mind
the size of the handheld throttle, the size
of the receiver, and if you want to reuse
your existing DCC equipment. Finally,
there are several web sources that share L LLLLEELLLLLY
the experiences of other modelers who
have used these and other RC on-board
battery systems.

CONNECTORS AND SWITCHES

An RC on-board battery system re-
quires an on-off switch, and a connector
so you can charge the battery. Connect-
ing it all together requires finding space for
the on-off switch, and for the battery con-
nectors. There are many different types of
connectors such as micro connectors and
servo connectors used by Radio Control
hobbyists. Some of these are shown in
Photo 5. However, these can seem to be
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Photo 5: A selection of connectors and switches useful for RC on

quite large when you try to fit one of them Photos 6 and 7:
and everything else into tight quarters. 1 Here a bridge

like to make my own connectors starting switch has been
with Integrated Circuit (IC) sockets. These disguised as an

oilcan on this

come in all shapes and sizes — so | look On3 Shay,

for ones that have round pins. [ cut up the
rows so there is a linear 3-pin array. Hav-
ing three pins, and soldering a positive on
one end, and a negative in the middle will
prevent a short circuit if incorrectly con-
nected. If you use a 2-pin system, it’s only
a matter of time before you fry a battery
or receiver — no matter how careful you
are (trust me on this one).

Photo 8: Any one of these three On30 Bachmann locomotives can be controlled
from the CVP RC on-board battery system in the single tender shown.

GAZETTE



-

Finding a location for a switch on a
locomotive can be harder than you might
think. Small switches are available, but
can be difficult to install. A common loca-
tion is under the tender, but having to pick
up the locomotive to turn the system on
and off can be hard on the locomotive’s
details. There are alternatives to switches,
such as magnetic reed switches to com-
plete the circuit, or an IC connector with a
wire shaped like a small staple that creates
a bridge to complete the circuit. Photos 6
and 7 show a bridge switch “hidden” as
an oil can on an On3 Shay.

EXAMPLES OF INSTALLATIONS

So, where can you put that battery
and receiver? Model steam locomotives
typically have a cavernous tender that
is perfect for hiding batteries, receivers,
decoders, and speakers. Photo 8 shows
a CVP receiver installed in an On30
Bachmann tender along with a battery,
speaker, and sound decoder. The CVP re-
ceiver requires connecting four wires; the
black and red (track input) wires from a
DCC decoder, and positive and negative
connections from a battery. Note that this
tender is plastic providing no obstruction
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Photos 11 and 12: An On30 Bachmann Porter
with a tender for the DRS-1 and battery. The tender
can be connected to any DCC decoder.

Photos 9 and 10: An O Scale narrow gaug
Miniatures GNAT with a DRS-1 drivin
decoder. Both are stuffed in the boiler. L
hides the battery, while the speaker is up against t

bulkhead behind the engineer. ' !

to the antenna receiving a signal. An-
other feature of the Bachmann tender is
that you can use one tender with different
locomotives because of the standardized
plugs between locomotives. I call this “the
one tender multiple locomotives trick.”
The tender shown in Photo 8 can be con-
nected to (and control) the three different
Bachmann locomotives shown.

How about HOn3? This is where
RC on-board battery systems really shine
because HOn3 users seem to have the
most battles with electric pickup. Photo
14 shows a Blackstone K-27 with a Stan-
ton Cab. The Stanton Cab receiver comes
standard with a non-sound decoder, but
does have the option of a sound decoder if

33



ordered from the manufacturer. As
I previously mentioned, the receiv-
er antenna cannot be completely
enclosed by a brass or metal shell.
The Blackstone tender is cast met-
al, so the antenna (seen in green) is
positioned to extend slightly out of
the tender shell.

If you're a little intimidated by
electronics, don't worry because
several of the manufacturers have
links that direct you to professional
installers. Here are some do’s and
don'ts with an RC on-board battery
system:

* Do keep a second battery handy
in case the first battery dies

* Do keep a charger nearby
in case you don't have a
second battery

¢ Do remember to turn off
your locomotive

¢ Don't run on misaligned turntables,

because you'll run aground Photo 14: The original
- ) Tsunami Sound Decoder
* Don't run on modules with unguarded s remeal e
track ends, your locomotive may land Blackstone HON3 K27 to
on the floor make room for the Stanton

* Don't bother cleaning the track receiver and battery;
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DVD: C&TS From
s - % - Trackside. Over 25
By Sam Furukay. 2 minutes of run-bys,
g : ; with a bonus slide
show: the C&TS from
above (helo photos).
$19.95 plus shipping:
$6.00 (U.S.), $23.00
{Canada and Mexico),
$27.00 (overseas),

e jrukawa:
By Sam It ]

TWO all-color books
on 21st-Century narrow gauge!

Each 176-page hardcover book features more than 240 photos by Sam Furukawa, includ-
ing helicopter shots and coverage of remote sites. Whether you've ridden the lines or are wa rmw
planning a trip, these books belong in your railroad library. Both provide detailed maps

of the railroad, and the photos are superb reference for scenery and backdrop painting. inessnmnou

FOUNDATION
Price for each book is $49.95. Add shipping: $7.00  Visit www.bobhayden.com, or send your order to:

(U.S), $23.00 (Canada, Mexico). $27.00 (overseas) per  NGPF c/o Hayden Consulting ;Doalgy
book. Make checks payable to Hayden Consulting. For- 7 South Hijo de Dios, Santa Fe, NM 87508 inquiries
eign checks must be payable through U.S. banks. 505-466-4970 VISA, MC, and Paypal accepted invited

34 GAZETTE



