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Assistant Editor’s thoughts
by Don Hanley

ere in the USA, Thanksgiving is approaching again,
H and so | have been thinking about the different

aspects of the hobby for which I am thankful. As |
see it, there are two primary parts to the hobby; one the hob-

byist, the other the products. Both are equally important; you
can’t have one without the other.

| recently attended an operating session at a friend’s layout.
A regular group of five or six of us get together, along with
others who attend on an irregular basis. At the last session |
had the opportunity to meet someone new, as well as renew
some acquaintances. In addition to running the trains, | enjoy
the fellowship with the guys.

Part of the session is sharing work that we have completed on
our models. As a transplant from the Midwest to the West,

| get some good-natured teasing about modeling “that road
that begins with an E, Erie,” or when | bring some of my mod-
eling work to share | am asked if it has “the ‘E-word’ on it.”

Another common question is, “what have you accomplished
on your layout?” For me, it was “l finished scratchbuild-
ing two skewed through-girder bridges, but not much else.

A A
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Does that count?” Another round of good-natured teasing
followed.

TAKE CONTROI. WITH OUR As people we are not created to be the lone wolf, but rather
DIG"’A'_ 'I'RAIN SETS to interact with others. An aspect of the hobby that I find

very appealing is to meet and talk to new people, and having
a common interest makes that easier.

Let’s face it, if you meet somebody and you have nothing in
common it is rather difficult to strike up a conversation that is
more than what the weather is like? However, having a com-
% PHUNDER CHIEF with DIGITAL SOUND ; n ((?PLL:E mon point of reference, | can e§5|ly talk to a total stranger
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nceded to get started in DCC model railroading: locomotive, cars, nickel silver E-Z Track®, power pack, and E-Z Command® acquaintance. It adds to my hobby experience, and to my

Controller. Qur Digital Sound sets—the Echo Valley Express and Thunder Chief —include a DCC sound-equipped locomotive .
with either a steam or diesel sound package. The HQ Digital Commander and N scale Golden Spike® each come with two overa I I g ro Wt h N t h e h (@) b by_

DCC-equipped diesels. Visit your favorite hobby dealer to take control with these complete train packages!
The other part of the hobby that | am thankful for is the vari-

ety of products available to us. Every month | look at the
product news in our magazine and am amazed. The variety
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and the quantity of products shown is phenomenal. But that
is only the tip of the iceberg. By clicking on different advertis-
ers and looking at their websites, another universe of prod-
ucts comes to life. Many of these are small sole proprietors
that work out of their homes on a shoestring budget. Yet the
variety of products and services they provide is astounding.

When | reflect on my early days in the hobby, the variety and
the quality of products available were nowhere near what
we have available to us today. Technology, the Internet, and
a host of other factors have contributed to what is currently
available to us.

New methodologies and techniques have built upon,
improved, and raised the standard of what we expect, and is
acceptable. Kits and ready to run products that are available
to the beginner would have been considered craftsman qual-
ity work two decades ago.

| believe that we are at the beginning of a new golden era of
the hobby. It is time to be thankful and enjoy what we have.
As technology and manufacturing techniques improve, the
products and services available to us will grow. However, it is
up to us, the hobbyist.

Are we willing to share with others, be thankful for our bless-
ings, and support the manufactures of the products with our
hard-earned dollars? It is time to share with others what a
gem of a hobby we have. ¥
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Video survey Kindle
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Wto announce
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We had over 3,000 responses & DOEEGTSE
to our survey, and we thank They are here NOW!

all of you for participating. Order yours before they are all GON!
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seze October 2014 MRH
% Ratings

The five top-rated articles in the October 2014 issue of
MRH are:

4.6 Modeler’s guide to box car ends
4.6 Layout design assessment formulas
4.6 Build a PanAm Railways SD45R

4.5 Yes, it’s a model

4.5 October 2014 News

B Issue overall: 4.4

Please rate the articles!
Click the reader feedback button on each article and select the
star rating you think each article deserves. Thank you!
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Several of you asked if you could see the results of the survey,
so here’s a summary of the key findings.

Video survey results

First, we asked how long you’ve been doing the hobby.

How long in the model railroading hobby?

Less than 1 year
1-2 years

3-5 years

6-10 years
11-15 years

16-20 years

21-40 years 26.94%

More than 40 years 40.12%

No answer
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As you can see, 63% of those
surveyed have been in the
hobby for 21 years or more,
with about two-thirds of
them being in the hobby for
40 years or more. That leaves
about 35% who’ve been in the
hobby for 20 years or less.

In the comments on this ques-
tion, by far the most common
response was, “l got into the
hobby when | was younger,
then took a 20-30 year hiatus
to raise a family, grow a career
.....and so on. This is a very
typical demographic.

Most modelers don’t have the
resources to do much in the
hobby when they’re young,
but when they come back to
the hobby later in life, they
finally have the resources

to do it up right. That’s also
why you see many older guys
at shows. They’re the ones
who have come back into the
hobby after this hiatus.

The next series of questions
asked which video format you
preferred: DVD, downloadable,

Advertisement

Happy first
birthday to
TrainMasters TV!
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TrainMasters TV’s first year:
72 all-new videos!

Tim Warris’ Bronx Terminal

Tom Patterson’s Chesapeake, Wheeling & Erie
Backshop Clinic: What’s in your toolbox?
Backshop Clinic: Soldering a brass kit

NMRA 2013 National Train Show Report
MLW’s pinnacle modern diesel locomotive, CPR 4744
Lex Parker’'s On3 D&RGW layout 1

Lex Parker’s On3 D&RGW layout 2

Mike Daugherty, Whistlemaker H(

MyLayout: Gail and Greg Whayman

Backshop Clinic: Painting detail parts

Cass Scenic Railway =

Jim Rollwage’s Union Pacific layout

Oak Ridge Horn Honk 1

Oak Ridge Horn Honk 2

Barry Birkett's G scale garden RR 1

Barry Birkett’'s G scale garden RR 2

Barrz Birkett's G scale garden RR 3
Backshop Clinic: Painting backdrops 1
Backshop Clinic: Painting backdrops 2
Backshop Clinic: Painting backdrops 3
Backshop Clinic: Painting backdrops 4

The Amherst Railroad Hobby Show 1

The Amherst Railroad Hobby Show 2

The Amherst Railroad Hobby Show 3

Bob Bartizek’s O scale Pennsy

MyLayout: Watertown club

Backshop clinic: Bluebox kits

Backshop clinic: Easy “fleet” weathering
Backshop clinic: Extreme car weathering 1
Backshop clinic: Extreme car weathering 2
Backshop clinic: Extreme car weathering 3
Backshop clinic: Extreme car weathering 4
What ever happened to the NEB&W? O
Legend in high speed passenger rail

The Allagash Story - Mike Confalone in-depth interview
Sundance Central Fn3 modular layout
Visiting the Ottawa Train Expo

Bill Doll's Forest Park Southern

Bill Doll's Forest Park Southern bonus scenes
Backshop clinic: Extreme loco weathering 1
Backshop clinic: Extreme loco weatherinF 1
DCC Decoded: TCS Solution for electrical gremlins
O-scale structures by the book

Michel Boucher’s Delaware & Hudson
Basic Tsunami Decoder Programming

Steel industry modeling

New York Alcos stmg

First op session on Barry’'s Backyard
Vendor Profile: North American Railcar
Jerry Fassnacht's Pennsy/Reading

Streamliners at Spencer 1

Streamliners at Spencer 2

Streamliners at Spencer 3

DCC Decoded: All about TCS WOWSound for steam
Back to the basement - room prep and backdrops HO
Lionel sneaks into the 2014 Train Show setup
Layouts at the 2014 National Train Show
Lionel visits the 2014 NMRA Celebration Room
Back to the basement - track planning
Backshop Clinic: Structure graphics

John Miller’s Kanawha and Lake Erie

New Free-Mo Roadshow series - concepts
MéLanut: Dick Joyce’s Ingleside & Oakdale
DCC Decoded: 44-tonner sound

Back to the basement: benchwork

Quebec & New England RR operations
Backshop clinic: Switchman’s class
Roadshow 2: benchwork

Back to the basement: Subroadbed

NTS 2014: SoundTraxx SoundCar demo
Backshop Clinic: Structure scratchbuilding

A

D

Email

2EEL

Phone contents index



http://model-trains-universe.com/am3/cgi/index.php?req=am_track&tracker=2032&campid=67
mailto:railroad@microscale.com?subject=Question ... (MRH ad)
tel:+17145931422
http://model-trains-universe.com/am3/cgi/index.php?req=am_track&tracker=2033&campid=67
http://model-trains-universe.com/am3/cgi/index.php?req=am_track&tracker=1595&campid=133
mailto:barrys@trainmasters.tv?subject=Question ... (MRH ad)
tel:+18009206020
tel:+17145931422
tel:+18009206020

Preferred method of watching model railroading videos?

EDVD mDownloadable Streaming

= 7.06%
Never done it 16.95%

6.49%

6.66%
Don't care for 10.89%

8.68%

It's okay 32.97%

32.58%

i 2688 daaen
Definitely like 26.88%

40.18%

0.94%
No answer 1.05%
0.82%

or streaming. The chart above summarizes the results across the
three methods of viewing. From this it’s clear most prefer DVDs,

with streaming a close second. Trailing by quite a distance is down-

loaded video.
The comments on this question are all over the map:

“DVD can be played most anywhere, on any large screen TV. The
others rely on a computer or smart TV.”

“I don’t care for DVDs these days ... | haven’t turned on my
television’s DVD player for months. My TV viewing habits have
changed to Netflix, Roku and Chromecast.”

“I' like the downloadable the best because it’s quick, convenient
and | can take it anywhere and watch it even offline. DVD’s are
OK, but have to be stored somewhere and are subject to dam-
age. Streaming is limited by connection availability and speed.”

“We have hundreds of DVDs and Blu-ray discs in binders in our
house. Guess how often we actually get them out? Rarely. Now
we have streaming Internet like YouTube, Netflix, Vudu, Flixster,
etc... and we use those on an almost daily basis.”

“I| prefer DVDs that way you do not have to worry about com-

|”

puter crashes and losing the material.

< MRH-Nov 2014
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ﬁhB-Greasgm lubricants now used in my shop are Nano-Qils and
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Available Now by mechanically minimizing friction is simply

Nano-Grease technologically superior.”
- Phil Floyd, ‘The Shay Fixer’
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Specializing in brass Pacific Fast Mail / United geared locomotives

For more details
click here ...
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“Prefer to watch on a tablet, so downloading is easier.”
“DVD doesn’t require Internet access, a big plus.”

“I think the DVD is going the way of the 8-track.”
“DVDs take up less space than downloads!.”

“Prefer instant download...easier to store.”

Based on these comments, we do see there’s quite a bit of
interest in DVDs and yes, even downloadables. We'll be making
TrainMasters TV videos available on DVD and as downloadables
for those who have bandwidth issues with streaming or who
prefer to get a download instead. If you prefer a DVD so you can
enjoy it on your big screen TV, then the TMTV episodes on to
DVD will make this possible.

1 Not quite sure we understand this comment that DVDs are easier to store than down-
loads, unless the author isn’t computer savvy and doesn’t understand how to access
downloadable video using things like iTunes.

NoeyvemberR20M4
BonusiExtras)

Available to subscribers!

DVD and HD quality versions of this issues videos,
plus:

B Yosemite Valley clearance card / assignment card files

B Code files from Geoff Bunza’s battery power article

 Click here to access N NN

Next, we asked what video topics are of greatest interest.

Which general video categories do you like best? (ranked)
How-to videos — 25.39%
Layout visits [ 20.35%
Documentaries [ 15.44%
Modeler interviews [ 12.93%
Eventreports [N 0.79%

No preference _ 16.09%

The most popular video topic category is how-to videos, followed
by layout visits and documentaries. Modeler interviews and event
reports bring up the rear. For comments, we asked if we missed
any categories, and two additional categories were mentioned fre-
quently: product reviews/demos and videos on operations.
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Thanks to everyone who participated in this survey!

Interesting new MRH website threads
Here’s a few of the more interesting threads on the site this month.

Making car cards
mrhmag.com/node/19960

Opinions on sheet cork
mrhmag.com/node/19892

Weathering (started by Jim Six)
mrhmag.com/node/19784

Signaling adventure ...
mrhmag.com/node/19716

Enjoy the November MRH! 4
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An AMAZING model train attraction created by Droadway Set Designer Clarke Dunham, currently
on display as a museum attraction known as “Railroads on Parade™. These fully complete,
functional model train layouts are displayed as THE STATION; NEW YORK CITY SUBWAYS;
THE HFELL GATE BRIDGE; aml 1939 WORLD'S FAIR. Will sell imlividual kryouls ur as a whole. e — =

This exhibit is in EXCELIENT shape, having been contimously updated, added to and improved. | m"

‘Mlmhﬂﬁim

Offered As Four Separate Exhibits
or as Une Whole Exhibit

e d il WSOX - 6 road numbers $48.95 each
FUR DETAILED INFORMATION, PHOTVS, plus CRDX and MCEX
REGISTRATION T0 B/D LIVE ONLINE N
AND TERMS OF AUCTION VISIT (Qeserican. Limited.

o176 www,.adamsauctions.com
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] YEAH ITS TRUE. WE HAVE A SINGLE TRACK MIND
The ALL NEW HO SCALFE SINGLE TRACK CN SNOW PLOW  WITH OPERATIONAL WINGS

Features include:

- KADEE couplers

- Availablein CN and CP

- correct trucks - correct plow contour

- CODE 88 stainless steel wheels - interchangeable cupola
- real chains - finely detailed

- operational wings - Lights

- ESU equipped decoder - unique sound and horn

True Line Trains Exclusively distributed in Canada by Canadian Hobbycraft Ltd, 445 - 1 Edgeley Blvd, Concord, Ontario L4K4G1  y 531,
For More Info, Please Call (905) 738 - 6556 or find us online at www.truelinetrains.com Dealer Inquiries Welcome 338
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QUESTIONS AND ANSWERS
Quiet roadbed

Q. A few years ago there was an article in one of the magazines
about the quietest roadbed. The guy tried about 15 differ-
ent roadbeds to find the one that gives the lowest mechanical
sound transfer. Can anyone remember the article?

— DCSnr

A. There are three factors at play in creating quiet railroads. The
first question is, do we want noise, or not? The second is materi-
als, and the third is installation.

Nelson Beaudry: Just being the devil’s advocate, but what’s all
the fuss over “quiet” track? Can’t say as I've ever heard a train
roll by quietly! Personally, | just lay good old cork roadbed down,

8 8 .
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and | find that works well for me. Trains make a lot of noise in
real life, so a small amount of track noise to me is appropriate.

Paul Schmidt: Sound doesn’t scale down any more than weight
does. Ergo, the quest for quiet roadbed is quixotic.

Dissenting view: A downhill train on continuously welded rail, or
a freight car coasting in a yard, can be very quiet, to the point of
being dangerous. Let’s go on.

Bob Kingsnorth, “the guy,” wrote “Quiet roadbed, better train
sounds” for “How to Build Realistic Reliable Track,” a Model
Railroader special issue published in June 2009. Find it at kalm-
bachstore.com/mr6090801.html.

Crandell: Kingsnorth’s analysis settled on camper tape for road-
bed, and caulk-installed track as the overall quietest system. If
you use acrylic latex caulking sparingly to affix your tracks to the
roadbed, no matter what the latter is, you will have reasonably
quiet track. As soon as you ballast, your tracks will be more-or-
less as noisy as any other. The single greatest culprit for noisy
tracks is the hardened ballast. | have always been amazed at how
quiet the tracks are over my wooden trestles and bridges. While
my ballasted rails are noisy, when my trains pass over a bridge,
they go dead quiet.

Bruce: Hollow plastic boxes are noisy, and deadening the
echo and rattle helps. Dampen the sound in enclosed cars
with a square of foam carpet pad bent into a U between the
sides of the car. For HO or smaller scales, use a cotton ball or
makeup sponge.

Pat Miller: | used lauan plywood roadbed. | found it to be
extremely loud, so I’'m back to cork after using the plywood in

a whole yard. A friend of mine tried camper tape but the tape
dried out after a couple years and caused track to come loose in
places. It was a disaster.

‘ MRH-Nov 2014 Questions, Answers & Tips - 2

Bob Kingsnorth: “The camper tape dried out after a couple
years — disaster!” Sorry to hear it. Mine has been in place for
six years and is as good as new. | used model V610BK Gaska
Tape (www.gaska.com). | use a layer of Alex caulk between the
camper tape and the plywood, and do not rely on the manu-
facturer’s adhesive. The Alex allows me to adjust the position

of the tape, and | use Alex to glue the cork to the camper tape.
Some adhesives could cause a deterioration of the camper tape.

My layout has seen seasonal temperature swings from 55 to 85
degrees Fahrenheit, and unknown humidity swings but | have
never experienced any negative effects. Rigid it is not. Just quiet.

The glue used for ballast and plaster hard shell scenery can
transmit noise. | used DAP 3.0 caulk to glue the flex track and

1. Earplugs will cut down on noise in the train
room but negate the investment in sound-equipped
locomotives.
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apply the ballast at the same time. Alex caulk would also work.

| believe the flexible caulk helps to control the noise. | used
Sculptamold for scenery, expecting that material to transmit less
noise than plaster. Although the Sculptamold touches the cork, |
am not hearing a “soundboard” effect.

Rick: If train noise is a problem just get you a pair of foam ear
plugs [1], insert, and enjoy the quiet!

B Hutchinson: If you are having sound coming from the bal-
lasted track, have a look at your sub-roadbed frame. Is it a box
open at the bottom? If so, you have a sound amplifier. | use
foam under my 3mm MDF road bed (I’'m in N scale) and have a
very quiet layout.

Ted Shasta: My highest priority is perfect, permanent vertical
and horizontal alignment of all track work. You need stiffness to
prevent the roadbed from behaving like a drum. First, my bench-
work is extremely stiff and stable with robust risers supporting
the roadbed every foot. Second, use a sub-roadbed of high qual-
ity 3/4” plywood which is screwed to the risers. Third, roadbed
of 1” thick milled basswood is screwed to the plywood sub-
roadbed. Everything is always screwed together which is easier,
faster and more easily adjusted or changed, relative to using
glue. The combination of stiffness and mass results in a near-
silent track structure. Yes, this approach is material-intensive
and expensive, but these costs can be spread over many years.

Richard Todd: My son and | use hardboard spline hot-glued to
make the sub-roadbed. We use Alex Plus to glue down the cork
roadbed, and we use Alex Plus to glue down flex track. Our next
step is to glue cardboard strips to form the scenic contours.
Then we hot-glue red rosin paper to the cardboard frame. We

cover the rosin paper with Lou Sassi’s “Ground Goop.” The last
step is to ballast the rail, securing it with thinned white glue.

The roadbed is dead quiet without scenery. It appears that the
paper and cardboard scenery doesn’t amplify the sound the way
our old hard shell did.

Bob Kingsnorth: To my ear, our models sound nothing like the
prototype. But many other modelers will have different expecta-
tions, which is what makes the hobby a great place.

The construction techniques in the “Realistic Track” special
issue are designed to attenuate the clatter, and enhance the

sound system.

2. Milled Homasote roadbed over plywood or spline
will help to reduce the sounds of a rolling train
because the different materials transmit sound vibra-
tions differently.

‘ MRH-Nov 2014 Questions, Answers & Tips - 3
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“Sound barrier” — 1 am not an acoustical engineer, but | believe
the effectiveness of the roadbed sound attenuation comes
from the mixed materials. Doubling the thickness of a cork
roadbed does not change the sound very much. Thicker
Homasote has little effect. But mixing layers makes a differ-
ence. Each material will tend to transmit a different spectrum
of sound waves. What vibrations get passed through cork

will be somewhat different than the spectrum transmitted by
camper tape. | suspect that in the cork/camper tape mix, the
cork provides some damping and the camper tape does a good
job of isolating the sound from the plywood.

Montanan: | use a product called Homabed [2] and it is fairly
guiet, but you can still hear some noise. There will always be
some noise, | guess. | really don’t notice it. The only time | ever
noticed any noise is when | put a camcorder on a flat car and
ran it around the layout.

J. Graffi: | went with a foam roadbed by Woodland Scenics and
glued the track down with diluted white glue. | did not drive
the locating nails tight with the ties and made sure there was
some give. | ran the trains without ballast for a year or so, and
was impressed that there was little if any noise. | could hear the
clackity-clack of the wheels going over rail junctions and turn-
outs everywhere on the layout, even with two trains running.
Recently, | began the ballasting process and hear no difference.

Rick: On my previous layout | had a large (3’ high) plaster cloth
mountain, and when the train went through that area there
was a disturbing unnatural roaring sound. | cut the plaster cloth
where it attached to the plywood sub-roadbed and stuffed
foam rubber between the two, then used rubber cement to
glue down the ground foam onto the foam rubber. The roar
was gone.

‘ MRH-Nov 2014 Questions, Answers & Tips -4

Prostreetamx: Most of my code 83 Atlas flex track is mounted
on Midwest cork over Bituthene. See grace.com/construc-
tion/en-us/waterproofing/Bituthene-System-4000. The stuff
is used to weatherproof around home windows and comes in
wide rolls with an adhesive backing. | cut it into narrow strips
and put it on top of the plywood roadbed. | use adhesive caulk
to stick the cork to the base and also caulk the track. Bituthene
is very similar to Dynamat and other sound deadening prod-
ucts used in the automotive stereo industry.

Ntraker: The best | have found is a product called Vinylbed. The
name changed recently to Flexxbed. It can be ordered directly
from the factory at Hobby Innovations.

Quiet roadbed: mrhmag.com/node/18525.
Courtesy of Prof Klyzlr:

Foam Drum: mrhmag.com/node/15325.

Foam Drum II: mrhmag.com/node/15420.

Foam Drum redux: mrhmag.com/node/15621.

TT&TO: Rule 91

Q. My train, No. 24, is in a siding waiting for No. 6 to pass.
When No. 6 passes, how soon can | come out of the siding and
how closely can | follow?

A. Check out Rule 91. First, check your timetable again for traf-
fic that may have moved up on you since you went into the
siding. Review your other orders. If all is clear, by the time you
throw the switch, get the brakeman back on, it’s going to be
about 10 minutes. By the time you get your train up to speed,

it’s almost certainly going to be 10 minutes.
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3. A magnetic mount
saves signs from
being snapped off
and makes them
easy to remove and
replace for cleaning.
Larry Brinker photo.

Here’s what Rule 91 says:

“Unless some form of block signals is used, trains in the
same direction must keep not less than ten minutes apart,
except in closing up at stations.”

It meshes with Rule 99, which says, in part:

“When a train is moving under circumstances in which

it might be overtaken by another train, the flagman must
take such action as may be necessary to insure full pro-
tection. By night, or by day when the view is obscured,
lighted fusees must be thrown off at proper intervals.”.

Those rules are out of the 1945 Consolidated Code of Operating
Rules. Other railroads had similar rules under the same num-

bers, but with variations to suit their particular situations.
— MRH A wayward arm will just knock it over, not break it. When you

want to clean the track in that area, just move it out of the way.

punched-out magnet to accept the post of the sign and glue it
in. The sign can now be positioned on top of the screw.

— Larry Brinker

TIPS

Save the signs

GET $25 PER TIP

We pay $25 USD for each tip we publish.
Send your modeling tips to Model Railroad
Hobbyist and we’ll get payment to you upon acceptance.

Railroad crossing signs [3] are always in danger of being broken,
especially when close to the edge of a layout. | drive a concrete-
colored flathead screw in the sign’s location. The screw has to be
magnetic. Brass and aluminum won’t work.

Just think, for only a few minutes effort, you could fund
your next piece of rolling stock — or even pay for an entire
train if you send in several tips and we publish them!

_ _ If you include any photos with your tip, we pay a bonus of
With a one-hole paper punch, | punch out a circle from a $10 per photo we use with the tip. ®

magnetic tape strip and paint it concrete. Drill a hole in the
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The lowdown on bulbs and
circuit breakers
DCC tips, tricks, and techniques

Reader
Feedback
(click here)

DCC Impulses column
by Bruce Petrarca

A look at different methods of short protection ...

at causes a short on the layout? Close clearances
in turnouts. Derailed rolling stock. Tools on the
track. Wiring failures in the loco or on the layout.

Protection, that is the name of the game. The DCC booster
includes a short circuit detector that shuts off the power in
the event of a short on the track or the DCC bus. This pro-
tects the booster, but is not necessarily designed to protect
the rolling stock.

This month we’ll talk about protecting your locos and cars and
sanity. It is so distracting to be working on a set of moves and
have your loco stop dead because someone somewhere else
on the layout shorted. There are several ways to accomplish
this task. I’'m gonna show you the pros and cons of each.
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Light bulbs

Light bulbs in series with the potential shorting point are the
most rudimentary version of short circuit protection. They are
not circuit breakers, but circuit protectors.

Implementations run the gamut from a simple 1156 (2.1 amp)
automotive bulb connected between the DCC bus and the frog
of a turnout, to the 6-position unit sold by NCE, called the CPé6.

Quickly, let’s look at how a light bulb [1] protects a track sec-
tion. When nothing is in the protected section, no current
flows and the bulb has a very low resistance (almost a direct
connection). If a loco enters the section, the power is shared
between the loco and the light bulb. Until the current being
drawn through the bulb approaches the rated current for the
bulb, the majority of the power is routed to the loco. More cur-
rent draw (a second loco entering the protected section) will
result in the bulb getting
more of the power, per-
haps glowing dimly. Cor-
respondingly, the track
voltage will drop a bit.

A full short will result in
the bulb glowing bright-
ly and the track voltage
will go to zero.

When DCC was in its
infancy, there were few
electronic circuit break-
ers. They were expen-
sive and sometimes dif-
ficult to deal with. That
led folks seeking inex-

pensive solutions.

1. 1156 automotive bulb, rated at
2.1amps.
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2. CP6 - 6-bulb circuit protector from NCE. NCE Corp. photo.

Over the years, folks who have asked my opinion of bulbs have
learned that | don’t favor them. Here’s why. They can isolate
one section of the layout from another. For example, they can
prevent a short in one yard from impacting operations in an-
other yard. However, the full bulb current is flowing in the path
from the bus through the bulb and the short. If one uses a ro-
bust bulb, for example one that as a 2.1-amp rating, then the
short (perhaps a wheel crosswise on a turnout) is carrying the
full current. Yes, the power is being limited by the bulb, but
current can pit and even spot-weld parts. Also, the DCC system
is supplying that power, about 30 watts (15 volts X 2.1 amps)
to the short.

Even with their limitations, bulbs still are being installed on lay-

outs. Let’s look at their pros and cons.
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Advantages of bulbs

B Bulbs are inexpensive

B Bulbs operate instantly, allowing even fast systems like the
NCE PowerCab to be separated into sections.

Disadvantages of bulbs

B Bulbs generate light (distracting) and heat (possibly a haz-
ard) when they are protecting a short.

B Bulb protection draws the bulb’s rated current from the
DCC system during a short.

B The spike of current (seen as a spark) when a short occurs
can pit wheels or whatever is causing the short.

B When you have a bulb in series with a track section, the
track voltage will vary a bit, depending upon power being
consumed in the section. Two locos or a power hungry loco
may change speed upon entering the protected section.

3. PM42 4-section power manager from Digitrax. Digitrax,
Inc. photo.

When the NCE PowerCab (all-in-one DCC system) was being
developed, there was no electronic circuit breaker that would
react fast enough to keep the protection circuitry in the Pow-
erCab from tripping. In response to the desire by users to sep-
arate districts, NCE developed the CP6 [2]. This circuit board
holds six bulbs, allowing a PowerCab user to split his pike into
six sections. The user has a choice of (standard) 1-amp bulbs
or (optional) 1.75-amp bulbs. The PowerCab can only supply
about 1.75 amps. So, consider the standard 1-amp bulbs. If

a short occurs in one district, the remaining five continue to
operate, but only have about % amp remaining available. If a
second district has a short, the combined two bulbs will try
to draw 2 amps from the PowerCab (plus any current being
drawn in the remaining four districts) and the PowerCab will
still shut down.
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TECHNOLOGY

If you want to use bulbs on your layout, consider these selec-
tion criteria:

The bulb must be rated for the track voltage of the DCC system.
Automotive systems are called 12 volt, but they actually push
15 volts with modern alternators. So automotive bulbs are
good for all but the highest voltage DCC systems (such as 20+
volt garden layouts).

The bulb current rating must be a fraction of the maximum
current the DCC system will supply. | recommend the bulbs
be rated at less than half the DCC system’s capabilities. That
way, two districts shorted at the same time may not take
down the system.

Given all of the above, | would stick with 1% amp automotive
bulbs on 5-amp rated DCC systems running track voltages up to
16 volts.
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Relays

Some of the earliest circuit breakers were current sensors that
drove relays to interrupt the current flow to the track. The
sensing circuitry was pretty rudimentary on some versions,
resulting in some rather spectacular sparks and the resulting
wheel pitting.

The Digitrax PMA42 four-section circuit breaker or auto-reverser
[3] was one of the first electronic units to achieve wide usage.

As low-on-resistance transistors have become more available
and less expensive, the relay-style circuit breakers have tended
to fade away. Given today’s technology, | would eschew relay
breakers on a new layout and suggest upgrading to fully elec-
tronic units on older layouts.
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PM42 External Wiring Example

4. PM42 wired to terminal board and external power sup-
ply. Bruce Petrarca photo.
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5. OG-CB basic electronic circuit breaker from DCC Spe-
cialties. American Hobby Distributors photo.

Electronic

Modern detection circuitry and switching transistors make
for durable, reliable and relatively inexpensive circuit breaker
modules from several manufacturers.

If you have electronic circuit breakers on your layout and are
not having any issues, | see no reason to change.

For those of you who are having issues, or designing a new lay-
out, or converting an existing layout to DCC, or have relay style
circuit breakers, or are using bulbs as your primary circuit pro-

tection, | recommend electronic breakers.

| like to divide electronic circuit breakers into three categories:
basic, general purpose and advanced.

DCC Impulses Column - 5
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Basic versions are represented by units like the OG-CB (MSRP
S30) [5] from DCC Specialties and the similarly priced AR1 from
Digitrax. Units in this group tend to have less sophisticated de-
tection circuitry, resulting in larger sparks (causing more wheel
pitting) than the more advanced units.

Some units in this group have knob-adjustable current settings.
My experience with these has shown that many users have a
hard time adjusting them to their liking. With the possibility

of the knob getting bumped as well, | tend to shy away from
those with knobs.

Most of the basic units were designed before sound decod-
ers became so prevalent, so they tend to not make allowances
for the inrush current to the energy storage schemes preva-
lent with sound decoders. Symptoms of this are that you have

6. EB1 general purpose circuit breaker from NCE. NCE

Corp. photo.
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a short in a section with a
bunch of sound locos and the
system won'’t start without
having locos removed from
the layout.

A fine example of a general
purpose circuit breaker is
the EB1 [6] from NCE. Do not
confuse this with the pre-
decessor EB3. The EB1 has
been redesigned with sound
decoders in mind and offers
good performance at a price
similar to the basic units
mentioned above.

The PSx series of circuit break-
er fits my advanced category.
Priced about $10 above the
basic units, it offers a lot of
bang for the buck:

B It can handle sound.

B It can handle up to 20
amps with an external
heat sink.

It offers manual or auto-
matic reset.

It is faster than any boost-
er currently on the mar-
ket. That, coupled with a
1.27-amp setting and
manual reset, makes it
the only circuit breaker
currently on the market
that works with the NCE
PowerCab.
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B It has a “weak booster” setting to ease the load onto boost- are set for 3%-amp trip current. This is a good compromise

ers so that a bunch of discharged capacitors in sound locos for use with a 5-amp system. Remember, unlike the circuit
don’t shut it down. protection bulbs, when the circuit breaker trips, it removes
B It has a very controlled trip, so there isn’t a large spark (pit- all the load. That way, the full power of the system is avail
ted wheels) when the short occurs. able for the remaining (functional) districts.
B It has connections for external LEDs to show status. Auto-Reverser technology

B It has parallel input terminals for easy daisy-chaining of the
DCC supply bus.
B There is a location to add a buzzer on board if you want a

The heart of a circuit breaker is exactly what is needed for an
auto-reverse module, the ability to detect a short.

sonic alert. The PSxAR is an example of sophisticated design technology. It

m All the current settings are done by jumpers or setting CVs, combines an auto-reverser and a PSx series circuit breaker into
so there are no knobs to bump. | recommend using one board. When a short is detected, first the module will flip
the jumpers unless you need finer trip current settings that the polarity. If the short persists, then the module will shut off
can only be achieved with CV settings. As they come, they the power.

Advertisement
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7. PSx advanced circuit breaker from DCC Specialties. Shine Some Light on Your
American Hobby Distributors photo. Decoder Installations!
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The subject of auto reversing is a topic unto itself. Guess that
will be something for a column in the near future.

One rail or two?

Relay-designed circuit breakers tended to disconnect the pow-
er from both rails. Electronic breakers tend to only open one
rail. In normal usage, the difference is very minimal. There is
one circumstance where there can be an issue with only one
rail opening.

Consider a modular meet where two adjoining (sets of) mod-
ules are wired differently, one interrupting the outside rail and
the other interrupting the inside rail. It is possible to have a
short on the boundary between these two (sets of) modules
that will not shut down the districts, but will take down the
booster(s) supplying them.

There are two ways to remedy this.

B Set a standard that a specific rail is interrupted and en-
force it.

B Use a circuit breaker that interrupts both rails.

If | were setting standards for a modular club, I'd include a re-
quirement that each section (group of modules that must be
used together) drive a local DCC bus off the main DCC bus that
passes through the module (set). This local bus would be iso-
lated from the DCC bus with a circuit breaker that interrupts
the outside rail. Thus every scene becomes its own domain and
a short within it won’t bring down the entire setup.

| asked Larry Maier, the designer of the PSx series about this.
His reply: “The PSX breaker only opens one rail because we
know that model railroaders have a limited budget and we are
trying to make them as cost effective and affordable as pos-
sible. To answer your question: Yes, the PSX-AR opens both

leads. Should you have a situation that requires BOTH track
leads opened, the PSX-AR will do it.”

There you have a bit about circuit protection, both bulbs and
breakers. In a future column, I’ll delve into auto-reverser mod-
ules, based the start we made here.

| invite you to share your experiences on the blog that stems
out of is linked to this column. Just click on the Reader Feed-
back icon at the beginning or the end. If you liked this column,
you can register your “awesome” vote there, too. Until next
month, | wish you green boards.

This month, | have an installation to share with you. Check out
“Mr. DCC’s Workbench,” coming up next.¥

Reader
Feedback

(click here)

Advertisement

Name Brand Hobby Products at Discount Prices!

contents index


http://mrhmag.com/magazine/mrh-2014-11-nov/di_short-protection
http://model-trains-universe.com/am3/cgi/index.php?req=am_track&tracker=2084&campid=171
mailto:support%40hobby-on.com?subject=Question%20about%20ad%20in%20MRH
tel:+18668602602 
tel:+19057386445

Advertisement

F Mr. DCC’ k h
Get Better Sound from your rom Ho= wort benc _
Locomotives An O-scale diesel sound installation

Our club pcmrc.org is building a set of modules for a layout

’ ? set in the late '50s to early ‘60s, centering on the Pennsyl-
Can tQEt 8 QOOd sound from YR sound decoder? vania Railroad. Toward this end, they purchased a 2-motored

Give our speakers a test drive with your ears. Weaver RS3 without DCC or sound. Here are some of the
obstacles that | encountered installing the decoder. For more

information, go to my web site:
mrdccu.com/install/o-scale-sound/weaver-rs3.htm.

The first step was to select a decoder for the loco. A stall
current test showed that each motor drew close to 2 amps.
That means that, if the motors are in parallel, the decoder
RAILMASTER HOBBIES needed to handle almost 4 amps. Even in series (which was

9815 WALNUT ST #106

BELLFLOWER, CA 90706 8

Bass Reflex High Bass
Speakers Speakers
'y

When it comes to speakers we have high
quality speakers to fit many different

5‘ @ @ applications. We are also a full line hobby

| N shop. Needanything? We are an authorized
b ¢ dealer for Soundtraxx, Digitrax, Athearn,
Z@ 6 Walthers and many others. We provide
quality speakers for your DCC
sound systems and quality service.

Click here for

the sound answer ...

8. OSI Titan Magnum decoder rated for 6-amp stall, 10-amp
run. QSI photo.
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OK, | had to design a verti-
cal mount and even then,
the decoder reaches almost
all the way from the floor to
the roof.

my plan to limit top speed), they would need more than a sim-
ple HO scale decoder. Josh at QSI suggested that one of the

Titan Magnum decoders [8] would fill the bill and he was, jus-
tifiably, proud of the sounds that they put into the decoder.

Next came the speaker selection. There was a 50 mm diam-
eter boss molded into the fuel tank. | had a 50 mm speaker
with a tall magnet structure in my stock, but it was rated for
Y2 watt. With the decoder able to supply 2 watts of power, |
wanted a more robust speaker. Chatting with Jack at Litch-
field Station, | found exactly what | needed, a thin-profile 50
mm speaker with a 12 watt rating.

Once all of these issues
were addressed, the instal-
lation was straightforward.

| did adjust rail wires to the
NMRA color code of red and
black, away from orange and

The next stumbling block was fitting the decoder into the black. I'm still experimenting

ORFLK STHERN-OERAT[ONL]FESAVER with series vs. parallel for the
motor connection. But the
decoder is capable of han-
dling either connection. ¥

loco. The Magnum is designed with garden scale in mind and www.foxvalleymodels.com
the RS3 is a very narrow and low hood loco. Well, | was all

set to install the decoder on the floor pan of the loco when |
realized that the hood opening is narrower than the decoder.
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9. Decoder installed in the loco floor. Bruce Petrarca photo.
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Getting Real column
by Jack Burgess

Making it easier for visiting operators ...

hen | designed my Yosemite Valley Railroad layout
Wback in 1980, | was not very interested in opera-

tions, but | also assumed that sustaining my interest
in a completed layout required that it also be fun to operate.

Given my lack of interest in operations at the time, | didn’t
envision a regular operating crew. Therefore, one of my design
goals was to develop a track plan that easily accommodated
visiting operators.

—— B SRR GR LR AR SN ER N PR

That meant a logical point-to-point design, and one with a rela-
tively easy-to-follow track plan. Hence, all the tracks are visible
except for a one-turn helix and a hidden grade to climb from
the first level to the second deck. There are no mysteries as to
where a hidden track might come back into the open.

| also closely followed my prototype when it came to designing
the yards and locations of passing sidings. By having the yards
on the layout follow my prototype, | felt confident that | would
not find the need to add more turnouts later, or otherwise
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change the design of the yards once operations got underway
years after construction had started.

Getting started with prototype operations

| started construction of my current layout in 1980 and wired
it for “progressive cab control.” Rather than using traditional

control panels to assign blocks, progressive cab control uses
track detectors to automatically assign blocks based on loco-
motive direction and turnout positions.

Occasional informal operating sessions were run under this
control system, but | was always limited to running no more
than two trains at a time. The system could be expanded to
accommodate
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tions were lim-
ited to each
operator mak-
ing up a train at
one of the two
terminal yards,
and passing each
other some-
where in the
middle of their
runs.

In 1997, |
rewired the
layout for DCC
and installed
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SoundTraxx decoders in all of my locomotives. Finally, 17 years
after starting construction of the layout, things were finally

in place to begin duplicating the prototype operations of the
Yosemite Valley Railroad.

In order to model the trains that actually operated on your pro-
totype, you first need to understand what trains were typically
run in the period being modeled. The Yosemite Valley Railroad
was operated under TT&TO (timetable and train orders) and
the first place to look for that information is an employee time-
table for the period. Timetables are not difficult to find at rail-
roadiana shows, on eBay, and so on.
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1a-1b. This map of the Yosemite Valley Railroad, from
a public timetable, shows its connections with the
Southern Pacific and AT&SF railroads in Merced and
the major towns and places along the 78-mile route
from Merced to El Portal, at the western boundary of
Yosemite National Park.
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The YV timetable covering August 1939 listed two daily first
class passenger trains and two daily (except Sundays) second
class freight trains.

The eastbound (toward Yosemite National Park) No. 2 pas-
senger train departed the Southern Pacific RR interchange in

Merced each day at 5:30 a.m. after picking up any Pullmans
destined for Yosemite National Park. It arrived at the end of the
line, at the western boundary of Yosemite National Park, at 9:40
a.m. It then departed El Portal as the westbound No. 3 at 7 p.m.,
arriving back at the SP depot at 10:45 p.m. Figure 1 shows the
general route of the prototype from Merced to El Portal.

The two scheduled freight trains were the No. 8 and No. 9,
actually daily log trains which ran between Merced Falls at MP
24 (milepost) and Incline at MP 73. Merced Falls was the loca-
tion of the Yosemite Sugar Pine Lumber Company sawmill,
drying yards, and planing mill. Incline was the lower end of an
8,600-foot-long logging incline down which the YSPLCo low-
ered loaded log cars from the cutting areas back in the woods.

The crew of the No. 8 went on duty at 7 a.m., pulled out the
empty log cars, ran around them and added a caboose before
departing at 8 a.m. They arrived at Incline at 11:10 a.m.,
dropped the empties and grabbed their caboose, running

light for the nearby wye at Moss Canyon. Upon turning, they
became the No. 9 and returned to Incline to pick up the loaded
log cars there. They departed at 12:10 p.m. and were back at
Merced Falls at 3:50 p.m.

| share this level of detail for these two trains so that you can
better understand them. What | realized, once | studied the pro-
totype YV timetable, is that the passenger train passed Merced
Falls at MP 24 even before the log train crew went on duty. That
passenger train then laid over at El Portal and departed back
toward Merced 3 hours after the log train crew had tied up. So,
neither train had any meets while out on the line.
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Iwata

by ANEST IWATA

Just Rolling By...

Of course, an employee timetable only lists regularly scheduled
trains. A railroad could also run extra trains under train orders
issued by the dispatcher. These extra trains (along with the
scheduled trains) would be listed each day on the Dispatcher’s
Record of Movement of Trains, also known as a train sheet.

The late Al Rose, a well-known railfan in the 1930s-1980s, was
able to collect nearly the entire set of train sheets from the YV

when it was abandoned, along with a number of dispatcher Make It REAL Wlth IWﬂtﬂ
Climb Aboard!

train order books. After realizing how passionate | am about
the YV, Al gave me photocopies of all of the train sheets for
August 1939, along with the original train order book covering
that month.

SOUTHERN PACH-"I(‘

From these train sheets | learned that the YV ran a pair of
extras every day, called the Merced Local and the El Portal
Local. These freight trains departed their respective yards at
around 4 p.m., usually meeting at Detwiler near the middle of
the line. A typical train order for these two trains would read:

Eng 26 run extra Merced to El Portal meet Ext 29 west at
Detwiler Eng 29 run extra El Portal to Merced.

After making up their trains, these two freights worked sidings
along the line, making set-outs and pickups as specified in their
switch lists. With a departure at 4 p.m. or so, the westbound
extra needed to be clear of the westbound passenger train,
which left El Portal at 7 p.m. and which would overtake it west
of El Portal. The eastbound extra likewise needed to be clear of
the same passenger train.

R www.iwata-medea.com
P | To Check Out Our

| decided during the layout design phase to not plan for pas- | Full Product Line!

senger train operations. A typical passenger train in August |

1939 would have included a 40-foot-long RPO car, a leased SP , 1 Models By... Alan Houtz,

North American Prototype Modelers

= 6 )
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diner, one or two heavyweight Pullmans (sometimes more),
and the YV’s 69-foot-long wooder observation car.

Motive power for these passenger trains was one of the YV’s
five 2-6-0s but a model 2-6-0 doesn’t have tractive effort in
proportion to the real locomotive. Accommodating passen-
ger train operations would have required reducing the ruling
grades on the layout while increasing track radii, siding lengths,
and clearances.

If | had planned to run just the same trains run by the YV in
August 1939 without the passenger trains, | would be left with
four daily trains without any interactions, such as meets, with
the exception of a single meet between the extras. That pace
would certainly not be very appealing to visiting operators.

To make things more interesting, | made two changes. First, |
chose to add a pair of non-prototype freight trains to handle a
portion of the cars typically handled on the prototype by the
extras. In addition, the times for departure of all of the daily
trains were moved to the morning. This resulted in a fairly busy
2% -3 actual hours of operation with each operator making
three or four meets during the session.

With these changes, the trains run during an operating session
include the prototype No. 8/9 log train, the prototype Merced
and El Portal Locals (although they run as scheduled trains
rather than as extras), and a non-prototype “rock train” which
moves what the YV called rock cars (22-foot ex-Great Northern
hopper cars) between a limestone quarry operation and the
Yosemite Portland Cement Co. plant. These cars were handled
on the YV by the locals.

The addition of the rock train provides a job for a fourth opera-
tor and, like the log train, it runs the length of the mainline

and turns to return to its initial departure yard. | do not have
the aisle space for two-person crews, so all engineers also take
care of uncoupling cars, paperwork, etc.

‘ MRH-Nov 2014 Getting Real column -5

Paperwork

In order to operate under TT&TO, you need an employee time-
table, train order forms, and clearance cards. For my timetable,
| followed as closely as possible the format of the YV timetable
in effect in August 1939. | used a desktop publishing program
to prepare my timetable, but Excel or even MS Word would

B EASTBOUND TRAINS HAVE RIGHT OVER WESTROUND TRAINS OF THE SAME CLASS

YOSEMITE VALLEY RAILROAD COMPANY
' ' TARI E | | WESTWARD
ECTT sc| TIMETABLE | .|y (157 |- _
Sec dCIase | Second Class | Seccond Class gi. [k . : 35 %; l ggs Second Class | Second Class _becorlt?l_a;s_
| i | 22 4 g A - . :
:rLgl:t Frci::: (lliotk}i FreigN:;{sl.ogJ o8 | §*é | Manim | %"15 i 53 425 £ N?;ligl;::ﬂ Nnrﬁt(;:ﬂm Il::‘ocigl:!
| 2 | ] ;

Leave Daily i Leave Daily : Leave Daily | | STATIONS| ! T = : Arrive Daily | Amive Daily | Arrive Daily
[y 00 | | MERCED-S.PDepot | 5 | 777 | i
9:55AM | 245PM | 730AM | 05 | 0 |MPRCED-YVDepm’ 0 117_2 YARD | were | 8:05PM | 1:00PM | 6:05PM

' | 0 | Merced-S. FeDepot | 0 | : e Skl
10 | 15 | ATSFCrossing | 15 | 76.7
, 25 | 20 | Portland Cement | 35 | 752 | 12:55
e 109 | 40 | Edendale [ 37 | 668 [ « |
| e | Hopeton | 0 | 62.5 |
10:30 | 4:30 8:05 [ i : 1 ; 5:45 }% 10 11:45 ﬂ, 4:50
]:]:45_ !.ll 4?.15_195——— 9_3_.4_ 242 | 41 MERCED FALLS _0 53.5 8 .:.FW-T-P .4:42._ i 11:40 7:30
296 | 33 | Starr | o | 481 | S .
i 30.7 | 53 | Exchequer | o | 470 | e il
442 | 53 | Kittridge [0 35| 1 """ B ]
12:55 | 5:25 10:27 | | 3:50 3 11:00 |14 12:55
L1000 5350 |0 doasan| 477 | B | BAGBY OB I 330 10:40 12:30
| [ 60.8 | 53 | Briceburg 0 | 169 [ e TN 7|
3:10 9 6:55 | 670 | 53 | Emory 0 L0 P LSS [0S
JIELi [ [ 704 | 53 | Bloss 0o | 73 B
| .| ; ' i | 3:05 9:37 s 11:20
340 : 712 i 11:38 15 J 73.0 ! 79 ! Incline (1] 4.7 14 | F M 1:17 11:10
4:00 | 724 | 1201 | 750 | 0 | MossCanyonTank | 0 | 2.7 [ we 9:01
12:15PM | 767 | 0 Moss Canyon Wye 0 T0W| s = 12:50 PM 8:50 10:30
5:00 PM 7:40 PM 77T 105 EL PORTAL 0 0.0 YARD TR 8:10 AM 9:50 AM
|
Arrive Daily Arrive Daily Arrive Daily | | Leave Daily Leave Daily 1 Leave Daily

2. My employee timetables are folded, four-sided
forms, as were the prototype timetables. This is page
three, which is the most important page. The times in
bold are meets. | also have a variation of this timetable
which deletes the Merced and El Portal Locals (Trains
14 and 15). Under that timetable these two trains are
run as Extras. Only one group of operators has ever

chosen this option.
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work. The main page of my employee timetable is shown in
Figure 2.

One method of developing a timetable is to graph all the trains
that will run during an operating session so locations and times
of all meets can be determined. That method seemed to me to
be most useful when working with scheduled through or first
class trains instead of locals and other trains which have work
to do along the line. Instead, | needed an approach that would
work with visiting operators and accommodate the switching
each train needed to perform.

| began by running a number of trains at appropriate speeds
between each town or yard and recording how long they took.
| also measured how long it took for each train to perform the
typical switching needed at each location during an operating
session. From this information, | could start building a working
timetable. | used Excel for this task since it was easy to continu-
ally change arrival and departure times at various locations
along the line and to adjust times for the meets.
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In order to build a timetable, you’ll also need to decide on

a fast clock ratio. Of course if your layout is large, with long
distances between towns, the fast clock ratio can be fairly

low, such as 2:1 (meaning that 10 minutes by the fast clock is
equivalent to 5 actual minutes). Over the years, it seems that
operators are moving to lower and lower fast clock ratios. One
argument in favor of this trend is that some tasks can’t be com-
pressed, such as the time needed for switching and issuing
train orders.

However, one of my goals in developing the timetable for my
layout was to also produce a timetable which provided travel
times between stations reasonably close to the prototype
timetable. For example, the prototype YV log train departed
Merced Falls at 8 a.m. and arrived in Incline 3 hours 10 minutes
later. On my layout the same train takes about 22 minutes for
the same run. But if | use a 10:1 fast clock, that 22 minute run
will take 3 hours 40 minutes, very close to the prototype time-
table run time.

Now, a 10:1 fast clock is a very fast ratio! That means that one
minute on the fast clock takes only 6 seconds. If you need to
leave a yard at 9:55 a.m., you only have a “6-second window”
to leave on time. This can be stressful for some operators.
However, while | built my timetable using a 10:1 scale time
ratio, | actually operate it with an 8:1 fast clock.

While that might not seem like much, it does give a little more
time for things. More importantly, when | timed how long it
took to run between yards, | ran trains at only 18 scale miles
per hour. In addition, | was very conservative when timing
switching moves. Together, these factors allow operators more
time to run between times and complete needed switching.

In addition, all the major switching needed to build the two
locals prior to departure is done long before their departure
times. For example, the operator for the Merced Local typically
needs to pull their caboose from the caboose track and then

B8 8
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3. This is a prototype YVRR switch list from August 13,
1945. This switch list was written up for a Merced yard
crew, since all of the cars on it are to be taken to the
SP and AT&SF interchange tracks. Note that this form
shows the name of the railroad as the Yosemite Valley
Railway. That change was part of a bond refinancing
plan which took place in 1934. | chose to retain the
original name since that was the name most commonly
associated with the railroad.
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A relatively fast clock (but with a very forgiving timetable) can
be a little stressful for visit-

n ing operators who have never
operated before on my layout.

{Form 320 $M-2-39 JIC)

Yosemite Valley Railroad Company
i i ngever, | tell everyone they
At Station, 19__ will have more than enough
| ™= . time to complete all of their
e e —_ required work with plenty of

time to sit and wait before

' timetable departure times. In
fact, if every single train runs
on time, each operator will

: spend 15-20 actual minutes out
6 of the 2% to 3 hour-long oper-

: ating session waiting for depar-
: ture times and meets.

¢ | also tell visiting operators that
not only will they have plenty
of time to get their jobs done

" in a prototype manner, but

s will also time to wait for the
“brakeman” to throw switches
and make a standing brake test
" after making up a train.

Operators of the locals use
5 switch lists | prepare in

» advance. This means no car
. card shuffling or moving car
Sk cards from one box to another.

4. To help operators, I've added a Car Type column and
deleted the Contents column of the prototype switch
list on my switch lists. Instead of a Remarks column,
I’ve substituted a Track column which indicates where
the car is to be spotted.
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The format of my switch lists
B generally follows the proto-

Shop 5

ot type YV switch lists. My clear-
op 3 C, o
i L Y ance cards also are replicas
- of the actual prototype forms
MERCED and list any train orders an

(Mer)

operator needs to have in their
possession before leaving their
= departure station. Figures 3,
4, and 5 are of a prototype
s YV switch list and the front
T and back of my own switch
list. Figure 6 shows one of my
Siding 1 clearance cards.

House House

RacaY - Operators

(Bg) (Em)
It seems there might be a

couple of types of model rail-
road operators. One type, and

Siding 1 Repair

oo possibly the most common for
"o e many layout owners, are mem-
(Ba)

bers of the regular crew. These
- are the ones who show up on
vt T a regular basis, maybe once a

T month or more often, to oper-
LI Er ow ate a layout. They might have

Government
Warehouse

ELPORTAL also been involved in certain
(Ro)

Standard Qil

5. The YV used milepost designations on their switch
lists for cars to be switched along the line. Instead, |
use station names and siding names. The siding names
match the prototype ones. The back side of my switch
list includes this graphic to assist a visiting operator.
The two or three letter abbreviations under the station
names are the telegrapher’s abbreviations.
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aspects of its construction. Regardless, they are intimately
familiar with operations on it, the owner’s vision for its opera-
tion, and all of the jobs on the railroad.

I’ve never had a dedicated crew who operated my YV on a reg-
ular basis, although there are many modelers here in the San
Francisco Bay area who have operated on it a number of times.
| don’t personally operate trains during these sessions. Instead,
| am the dispatcher, as needed and trouble-shooter. Keep in
mind that operation is not my main interest (which is research
and model building). But | still enjoy sharing my layout with
those whose primary focus is operations. It is entertaining.

Accommodating visiting operators, especially those who have
never visited my layout, means incorporating easy-to-under-
stand controls and logical operating practices. As part of this

FORM 326-5m-9-39

YOSEMITE VALLEY RAILROAD COMPANY
ASSIGNMENT CARD

ENGINEER

TRAIN NO.

TRAIN NAME

Locomotive No.

Caboose No.

REPORTTODUTY:

STATION AT M. ON y 49

To turn on the throttle, push the red Emergency button,

FORM 325-5m-9-39
YOSEMITE VALLEY RAILROAD COMPANY E
CLEARANCE CARD
STATION 5 19
CONDUCTOR AND ENGINEER No.
ORDERS FOR FORM “19”
YOUR TRAIN ARE FORM “31”

(If no orders form “19” or “31” endorse “NONE” in space provided for order
numbers.)

TIME, M. OPR.

Operators must retain a carbon copy of this clearance.

This does not interfer with or countermand any orders you may have received.

Conductors must sign orders Form “31” before accepting from Operator.

Conductors and Enginemen must each have a copy and see that their train is correctly
designated in the above form, also see that the numbers of all train orders received correspond with
numbers inserted above.

6. This clearance card uses the same format as the
prototype.
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7. This assignment card provides each operator with
information on the train number and name of the train
they will be running, the numbers of their locomotive
and caboose, and where and when they are to report
for duty.

goal, | use two non-prototype forms. The first is a very basic
but authentic-looking assignment card [7].

Once | either assign a specific train to each operator (or they
choose themselves, always an option), | give each opera-

tor one of these forms. The form simply lists which train (by
name and timetable number) each operator will be operating,
which locomotive and caboose is assigned to that train, the
yard where they will start their run, and the on-duty time for
that operator. The form makes it easy for an operator to know
when they are to “get on the clock” and know which locomo-

tive and train is theirs for the session.
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Together with an assignment card, and a copy of the timetable
(and switch list if required), each operator is also provided a
job card for their train [8]. One side provides detailed informa-
tion on what the operator needs to do throughout the session,
and the other side
provides standard

E YOSEMITE VALLEY RAILROAD

Job: Train 14 Merced Local

TRAIN NO. 14

MERCED - Make up train using Switch List.
Obtain Clearance Card from Agent at station.
Run to Merced Falls per TT.

MERCED FALLS - Make setouts and pickups
as required. Take water. Meet No. 11. Run to
Bagby per TT.

BAGBY - Make setouts and pickups as re-
quired. Meet No. 15. Take water. Run to Emory
per TT.

EMORY - Make setouts and pickups as re-
quired. Meet No. 9. Run to Incline per TT.
INCLINE - Make setouts and pickups as
required. Run to Moss Canyon per TT making
setups and pickups as required.

MOSS CANYON - Take water. Do not turn on
wye. Run to El Portal per TT.

EL PORTAL - Make setouts as required. Leave
caboose on turntable lead and engine on Siding

YV whistle signals
(for those not so
stressed that they
forget to whistle
for grade crossings,
when approach-
ing stations, etc.).
These forms are
4%" wide by 5"
high, are printed
back-to-back, and
are laminated at the
local copy store for
permanency.

9. There are no known photos of local freights on

the YV while they were running as extras. However,
this photo of a mixed train leaving Merced some time
after June 1943 shows what might have been a typi-
cal consist in those days. The engine has just passed
the semaphore for the AT&SF interlocking plant. Fred

“B” (oil stains on the track in front of the Gov-
ernment Warehouse.)

The purpose of Stoes photo.

S these cards is to _ o . _ .
g provide to a visiting operator with the experience gained by a

real YV engineer running the same train every day — the need
to obtain a clearance card before leaving the initial station (and
possibly later before changing train numbers), when to take
water, etc. As such, it is much like having a mentor working
with you as you take out your first train.

8. This is a job card for Train No. 14, the Merced
Local. It gives the operator the general scope of work
for their train. The notation “Non-OS” in the bottom
right corner identifies this job card as one where there
isn’t a dispatcher on duty. A slightly different job card
includes notes on calling the dispatcher at each sta-
tion or telephone location, and giving their OS (or “on
sheet”) time when a dispatcher is available during an
operating session.

Orientation

All of these efforts to help visiting operators might seem exces-
sive if you have only regulars operate your layout, but every
operator is a newbie on a new layout. | also provide a quick

8 8 .
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orientation for visiting operators before the operating sessions.
| have a checklist of the things | want to cover during these
orientations. For example, | like operators to take water at all

10. Locomotive No. 29 is on the head end of train No.
14, the Merced Local, this day. It is shown waiting for
the semaphore to drop at the AT&SF interlocking plant
so that it can proceed toward Merced Falls and, ulti-
mately, El Portal.

11. While train No. 14 was switching cars onto its train
in Merced, locomotive No. 25 was doing likewise in

El Portal for the El Portal Local. Here is it pulling a YV
flat car loaded with a state roads department Fresno
scraper out of the auto loading track.

< MRH-Nov 2014 Getting Real column - 11

12. Earlier today, the engineer of the Log Train, the
No. 8, picked up its assigned caboose and left Merced
at 7:30 a.m., running light to Merced Falls. There it
pulled out the log cars spotted the previous day on

the Log Spur, ran around them and then coupled back
onto its caboose. It is now 9:34 a.m. and the No. 8 is
just crossing the county road as it leaves Merced Falls
for Bagby and a meet with the Rock Train.

water tanks or water plugs. Some of them are operational so
| demonstrate how those work. | also point out the need to
return all mainline switches to be lined for the mainline as
required by Rule 104, and remind them that all of the derails
on the layout are operational.

The goal

During the orientations, | also encourage operators to not chat
with each other about current day subjects, such as what tele-
vision show they watched the night before while waiting for
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meets or a departure time. It is not a hard and fast rule, but

| like operators to get completely immersed in the time and
place being modeled. Ideally, by the end of the operating ses-
sion they will have felt that, for a few hours, they were actu-
ally operating a real train in a real place on a warm day in

August 1939. ¥

Pictures continue on the following pages ...

13. An hour after the departure of the Log Train from
Merced Falls, the Merced Local arrived and made its
pickups and setouts. Here No. 29 carefully spots a
Great Northern box car along the planing mill shipping
dock. It will have plenty of time to complete this work
(and its other work) before leaving Merced Falls an
hour and 15 minutes after arrival (10 actual minutes).

< MRH-Nov 2014 Getting Real column - 12
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14. No. 11, the daily Rock Train, departed El Portal

at 8:10 a.m. this morning, running light with just its
caboose. It is now around 10:30 a.m. and the 4-4-0
has left its caboose on the main and backed into the
siding at Emory to pick up the loaded YV rock cars.

Advertisement

| HO Old Time /A
Passenger Cars  EEEGNIREE =mEEEEF

PRE-ORDER NOW! —
™ Late 2014 Delivery. e S S S s kA

con-cor.com 2 Body Styles

IIIIIIIII Right from Top:

01-000224 Pennsylvania
Coach
01-000325 Union Pacific _

i o aary n 2ogeMal O 65’ Heavyweight 4 Body
HO" & “N” 63 Foot Passenger Cars Styles
Containers with Heaters  ,oc GrpER Now! Early 2015 Delivery

\- TICE — =

We Deliver! ==l
Wwwnca

C‘\' '
\
s INTERMO DAL 4 -

——v-:.______-___

New Body Style! ~ Milwaukee “Olympian” & Other NEW Roads
Check our website for full details on all items. www.con-cor.com

contents index


http://model-trains-universe.com/am3/cgi/index.php?req=am_track&tracker=2029&campid=62
tel:+18882557826
mailto:concor@con-cor.com?subject=Question about video (MRH ad in June 2014)
tel:+18006209020

[ ==l

:.’(
| }w.
7 N

15. No. 8, the eastbound Log Train arrived at Bagby at
10:27 a.m. After taking water, it pulled forward to the
clearance point for the siding. Since it is superior by
direction, it stayed on the main line. It is now 10:40
a.m. and the westbound Rock Train has arrived for
their meet. The Log Train is longer than the siding and
is blocking the west switch. Fortunately, the cars in the
Rock Train are only 22 feet long and locomotive will
slowly pull forward until its caboose is clear, allowing
the Log Train to pull out and leave for Incline.

< MRH-Nov 2014 Getting Real column - 13

16. The lack of a blackout visor on the headlight dates
this photo to probably 1940 or 1941. Visors were
installed on all YV locomotives in early 1942, after
the United States joined the Allies in World War Il in
December 1941. Train No. 9 appears to be passing
Jenkins Hill, about 6 miles west of Incline where it
picked up the loaded log cars. Al Rose photo.

17. Train No. 9 has just left Incline with an empty UTLX
“Van Dyke” frameless tank car coupled behind the
engine and a line of loaded log cars in tow. Jenkins
Hill is just around the curve beyond the trestle.
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n this month’s video | cover spray booth design and

the Soundtraxx decoder’s 7-Band Equalizer. Jeff Meyer

explains how he weathered his fantastic looking ex-Penn
Central box car. Check out the interview we did during a photo
shoot. Drop in a few good modeled runbys between segments
and you have this, my 23rd show produced for Model Railroad
Hobbyist magazine. | have had a lot of good video editing prac-
tice in the past two years in this interesting entertainment
format. A monthly TV show in the hobby? That’s a cool job to
have. Let’s see where this leads, together.

2. The project is amazing in that all of the weathering and aging
is achieved using oil paints and small to fine brushes. A wash
of white paint ages the jade green perfectly.

Advertisement
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This is the second motor. The first one wore out after 15 years
of daily use. Three air outlets are built into the base, with
shutoffs to run various air brushes. Roof-mounted lights cast
bright light on the paint project. A 16 x 24" air filter slides

in from the top to catch paint particles that could clog the
blower fins and cause air flow to be lost. There is an air dryer
with a regulator and air pressure gauge. Copper 2" tube was
soldered together to run the air from this dryer to the three
outlets that supply air. It is a great painting tool that looks
good in the shop. The polyurethane finish matches the rest of
the decor in the studio. On the video you can actually see it
at work.

3-5. In another video segment, | discuss the design of my
airbrush painting booth. Using 3" and '4” oak plywood made
this booth strong. It is ventilated by a 500 cubic-foot-per-
minute blower motor and squirrel cage blower from Grainger.

8 8 .
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6. In the final video
segment, | discuss
how the equalizer
works in Soundtraxx
decoders. Using
Decoder Pro’s pro-
gramming screen,
_ e : 25 sliders let you adjust
A HCutoost ~ the volume, bass,
126" [l | and high level sounds
that your speaker will
produce. It is very
effective on steam
and diesels alike, as
| demonstrate in the
video with side by
side comparisons.
Many manufactur-
ers’ sound locomo-
tives come with
Soundtraxx decod-
ers and they all
include the 7-Band Pk
EQ. Walthers, LU
Intermountain, '

Athearn, and the | n[ :2:a ::erwitivfheu:et-
Blackstone line of narrow gauge locomotives all include the wr L S WEH - Py

. : . , - tings to find out what
equalizer. | was surprised to learn about this feature, but | _ Dn sounds best to you.

tried it and it works, as you will hear in the video. For more detailed

information on tips
using the equalizer, watch this month’s video and visit the
Soundtraxx website at soundtraxx.com. ¥

< MRH-Nov 2014 What’s neat column - 4 }

7. Two identical Bachmann locomotives are my test subjects.
The one on the rear track has its decoder adjusted for more
bass, and the model in the foreground has more highs in its
factory setting. The difference can be heard on the video.

8. | show you how

to program CVs 153
through 160 the long
way, using hand-
held throttles. You
don’t need to be an
audio wiz to optimize
sounds using the
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| decided to purchase three equaling files [1], also referred to
as rectangle files, in different cuts (No. 0, No. 2, and No. 4)
LR B — _ along with a half-round file and a round file, both with No. 0
Vs, cuts, and a square No. 2 cut file. Remember, the higher the
m L5 g*-TOaI”!SI-!__ED, number, the finer a cutting surface. Even though the cuts are
; ; obvious when viewed close-up [2], | applied two red paint dots
FlleS, rlfflers, and reamers to the No. 2 cut file and four red paint dots to the No. 4 cut file

to make sure that | could keep them straight.

m mmon and not- . : :

Some co on and no While there are dozens of places to purchase files online, many

so-common tools ... . o . .
online stores don’t identify the cut of the files. | bought my files

by Jack Burgess

from McMaster-Carr (mcmaster.com) for about $15.00 each.
They are Swiss-pattern files made by Nicholson.

ilih, W

In hindsight, typically only the No. 0 and 4 cut files are needed
in the rectangular pattern. If you want to quickly file off a part
of a metal casting or plastic sprue, the coarser No. O file will
do the job quicker. On the other hand, if you are filing some

every modeler’s toolbox. For decades, | had a set of 12

Swiss-pattern files in different styles which | bought for
probably under $10. But they weren’t very good files. Similar
sets are still available under $10, which likely means that the
qguality has dropped even more over the years.

Files are one of those tools which are found in just about

One problem with such low-cost file sets is that the files in
them are typically a medium cut. “Cut” refers to the coarseness
of the file surface. Good Swiss-pattern files have cuts which
range from 0 (64 teeth per inch), 2 (79 teeth per inch), and 4
(117 teeth per inch) to 6 (173 teeth per inch). The more teeth
per inch, the finer the resulting finish. A “medium” cut is basi-
cally meaningless since there is no reference to the number of
teeth per inch.

My first set of files was eventually replaced by a slightly better
set of files which was later replaced with another set of files |
hoped was better than the previous set. But | finally realized
that if | really wanted to do precise model work, | really need 1. My Cut No. 4 precision Swiss-pattern file. These files are
some good Swiss-pattern files. 6'4" long with a round knurled handle.

‘ MRH-Nov 2014 The Tool Shed - 1
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non-prototype details off a plastic boxcar side, you will want to
use a finer file such as a No. 4.

Occasionally, even a precision file may be too large for the job
if you need to get into a small space. That is when you need an
escapement file [3]. These are available in the same patterns
as the precision files but have a much smaller cross-section.

| purchased four of them (rectangle, round, three-square or

2. On the left is a Cut No. O file while in the middle is a Cut
No. 2 file. The finest cut file, a No. 4, is on the right. The finer
cut on the No. 4 file is obvious.

3. A round escapement file. These files are 52" long, and this
round escapement file gradually tapers to a very fine tip.

4. A rectangular riffler file with the working surface curved
to allow it to get into constrained areas. Both ends of the file
have curved ends.

triangle, and cross-cut/oval) from Otto Frei (ottofrei.com) for
around $14.00 each.

These are all high quality files, have a good feel, and are a joy
to work with. If you want to be able to do precision work, you
really need good files.

Riffler files

Riffler files are a special type of file with a curved tip [4].

They are also called precision detail files. But, why would you
want a file with a curved tip? To explain, let us assume that
you have constructed a box with a floor and four sides. After
building that box, you realize the floor has an irregularity that
needs to be removed. The space is too tight to dislodge with
a chisel-blade X-Acto knife, and grinding it off with a round bit

8 8 .

‘ MRH-Nov 2014 The Tool Shed - 2

contents index


http://www.ottofrei.com/

in @ motor tool might dig into the adjacent surface. The other
option is to remove it by filing it off with a riffler file.

Riffler files are available in trade numbers based on the tip
design of each file. Professional quality riffler files are about
$25.00 per pattern. My set of ten riffler files was purchased
from Woodcraft (woodcraft.com) for about $25.00.

A riffler file is one those tools that you only need a few times
but, when you need to file down an area in a constrained
space, it is the answer.

Reamers

There are 20 drill bits in the range from #61 (0.0390") to #80
(0.0135"). But sometimes we need a drill bit just a little bit

5. The smallest reamer in my set measures .029" at the
handle end and tapers to .019" at the tip, which means that it
can fit into a .019" diameter hole.

‘ MRH-Nov 2014 The Tool Shed - 3

6. Here is

my set of six
reamers. The
size of each
reamer overlaps
the next smaller
one so that the
set can enlarge
holes from
019" to .100" in
diameter.

larger than one available. For example, if you try to drill a hole
slightly larger than the size of a part you need to fit into the
hole with the drill, but it still won’t fit. And the next larger drill
size is too large. Reamers are the solution [5].

Reamers are tapered cutting tools with four square sides used
to enlarge a hole to an exact size. They typically are available

in a package with several ascending sizes [6]. Unfortunately, |
don’t remember where | found my set. Micro-Mark has a set
of six reamers, but the smallest one is .024" while mine goes
down to .019"”. Otto Frei has a set of cutting broaches very sim-
ilar to my set that sells for $25.00.

These tools are the answer when something won’t quite fitin a
drilled hole.

Scrapers

If you have done any soldering other than electrical wire, you
may have realized that files don’t do a very good job at remov-
ing excess solder from a joint. Files tend to get clogged with
the solder, and it is also easy to inadvertently start removing
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material from the area around the solder joint. A scraper [7]
is a good tool for removing excess solder since the solder is
soft enough to be removed by scraping but the metal (such as
brass) is hard enough that it is unaffected.

| purchased a set of three scrapers from some unknown source
a few years ago. Micro-Mark (micromark.com) has a set of four
scrapers with different heads, with the largest usable for scrap-
ing excess solder. The set sells for about $12.00.

Sanding sticks

Sanding sticks [8] can be thought of as emery paper bonded
to a piece of foam-core in the shape of a “file." They are avail-
able from a number of online sites including beauty supply
companies such as Sally Beauty Supply (sallybeauty.com)

7. Scrapers work well in removing excess solder. The wide
head makes it easy to remove solder without damaging the
underlying metal.

8. This sanding stick features four different grits.
Unfortunately, | don’t remember where | bought it. But single-
grit sanding sticks are available from a number of sources.

where they are called “nail files,” but it is difficult to deter-
mine the grit of their nail files. Another online supplier, Flex-
i-file (flex-i-file.com), has a number of options, although they
are more expensive.

These sanding sticks range in grit from coarse to ultra-fine. Be
sure to get a set which covers this range and not just the ultra-
fine end of the range. | don’t use mine very often, but | did
while working on a model which used brass shapes, since the
ultra-fine grit sticks worked very well in cleaning surfaces for
soldering. | also use one to clean the tips of my resistance sol-
dering tweezers, since they need to be very clean to function.
They are handy tools.

Diamond sharpeners

A friend recently told me about diamond sharpeners [9] which
are sold for sharpening tools and knives. They consist of an

‘ MRH-Nov 2014 The Tool Shed -4
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absolutely flat resin body covered by an industrial diamond
sharpening surface with an “interrupted” polka-dot pattern
to collect the fines removed during use. While designed for
sharpening tools, they are wonderful tools for filing down
long surfaces such as the floor or underbody casting for a
resin freight car [10], filing the running board supports on
resin house cars so that they are all level [11], and sanding
the back of thin resin castings to remove flash. Rather than
holding a file to do these tasks, the sharpener is positioned
on the workbench and the part moved over it. One of the
advantages of a diamond sharpener is that, unlike a file, it
cuts when moving the part in any direction.

| bought my 8” DMT diamond sharpener from Woodcraft
(woodcraft.com). They are available in different combinations
of grit. Mine has a Coarse grit on one side and Extra Coarse
on the opposite side. While these might seem too coarse for
model work, they are equivalent to 220 and 325 grit sandpa-
per respectively. These are made in the USA, and are high-
guality tools. They come with a non-skid mat, but mine works
without it on my self-healing cutting mat. Mine cost $103.00.
They are expensive tools, but really worthwhile if you build a
lot of resin kits.

Disclaimer — | love good tools and don’t hesitate to invest in them. M

9. My
diamond
sharpener
is 8" long by
24" wide.

‘ MRH-Nov 2014 The Tool Shed -5

10. Sanding
a resin kit
floor using
a diamond
sharpener.

A diamond
sharpener
makes it
easy to
reduce the
width of
the kit floor
evenly over

11. Making
sure all the
running
board
supports
on a resin
house car
are even
can be
difficult with
a standard
file, since it is hard to keep the car level and also at a right-
angle to the file. Using the diamond sharpener, | slide the car
back-and-forth and know that all of the running board supports
are even when there is resin dust next to each support.
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Detadling a
USA Trains
Extended-vision caboose

— by Eric Warhol
Photos by author




pgrading a
irge scale
aboose...

me. She told me that we would be expecting our third

child. We live in a three-bedroom house with a den, and
| had a small HO scale layout in there. | knew what this won-
derful new blessing on its way meant for the layout. It would
be coming down to turn the den into a toy room. | have to
smile as | now hold our first daughter and tell her I’'m wrapped
around her little finger. She can even get Dad to tear down a
layout (of course, she smiles back).

We are waiting to build our Reader
dream home on a few acres. Feedback p
(click here)

I n January 2013 my wife, Joni, shared wonderful news with

In the meantime this left

me with a few options. One, | could be an armchair modeler. |
could read, learn, dream, and plan. Or | could put to use the G
scale equipment | ‘d been collecting in hopes of having a gar-
den railroad someday. | picked option two. | figured this would
be a good time to start a small garden railroad. This way | will
develop the skills needed for building a larger garden railroad.
After all, most of us didn’t start with large layouts, no matter
what our chosen scale. We started small, learned the skills of
the hobby, then built larger layouts.

Getting started

For my first project | decided to detail the interior of a
Burlington Northern caboose [lead photo] and [2]. | began
by turning to Google to find images of caboose interiors and

2. USA Trains extended-vision caboose.



http://mrhmag.com/magazine/mrh-2014-11-nov/bn-extended-vision-caboose

Burlington Northern cabooses. There are lots of great websites
for doing this, such as Google, Flickr, rrpicturearchives.net,
locophotos.com, and railcarphotos.com.

| already have most of the standard tools needed for model
railroading, but realized | lacked a few things. One was a foam
cradle for holding locomotives or rolling stock while working on
them. | went to a craft store and purchased a piece of foam 2”
thick. | cut the bottom a little longer and wider than my larg-
est locomotive. | then cut the sides to be halfway up the sides
of the locomotive. | used Woodland Scenics Foam Tack Glue
to glue the cradle together. | also realized | didn’t have scale
rulers. After a Google search | found rulers-of-the-world.com
where | purchased 1:29 and 1:32 scale rulers. These rulers are
made from 0.060” or .10” plastic, and come in various lengths.
They work great for measuring, but | still turn to a metal ruler
as a guide for cutting things [3].

3. Homemade foam cradle and scale rulers.
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4. Interior pieces and figures.

After looking at photos of extended-vision caboose interiors,

| noticed a few common things. These are the upper-level
viewing area, a chair and table, and a stove. | turned to eBay
to see about caboose interiors, and found some LGB interior
parts that would work [4]. | even picked up a few people to
put in the caboose. As for the stove, | couldn’t find anything
that matched what | was looking for; the stoves in the pictures
appeared to be black rectangles. | decided to scratchbuild one
from styrene.

Disassembly

After forming a plan to detail the interior, | took the caboose
apart. | placed it in the foam cradle with the bottom side

up. [5] shows the screws that need to be removed. With the
screws out, | removed the caboose from the cradle and placed
it on a flat surface right-side-up. Next | removed the end plat-
form, ladder, and details. | started by gently pulling up the end
ladders and moving them to clear the rooftop [6]. The rest of
the details are held in place by three small plastic pins located
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down by the walkway. Be very careful prying/pulling these

out — | broke a couple of them. | then placed the caboose back
into the cradle, bottom-side up. Three more screws must be
removed from each end [7]. Then | pulled off the roof.

My goal for the interior was to provide a basic representation
of a caboose. | also wanted to replace the interior lighting.
The lighting provided by the manufacturer wasn’t very realis-
tic to me, so | removed it all (light bulbs, circuit board, etc.). |
planned to add 0604 warm white surface-mount (SMD) LEDs. |
also thought of adding a desk lamp on the conductor’s table.

The caboose came with a flashing red LED on the rear, but
some local rail fans told me BN cabooses have a steady, non-

i tl Il the | latf tails off. B
flashing, rear light. | decided to change that as well. 6. Gently pu 6 ladder and end platform details o ©

careful of the three pins by the platform.

7. Remove the screws from these three locations at
each end of the caboose. This is the last step before
5. Three underbody screws to be removed. removing the roof.

< MRH-Nov 2014 Extended-vision caboose -4 }
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8. The interior of the caboose. The manufacturer’s
electronics were removed prior to this photo.

Interior details

First | prepared the interior for painting. The walls appeared to
be primer-gray in the photos | looked at. [9] shows the interior
pieces in their respective places as | was test-fitting everything.

Before masking the exterior for painting, | wiped it down with
window cleaner and paper towels. Normally one washes parts
with warm soapy water to remove fingerprints and oil, but

| wasn’t removing the trucks so | used the window cleaner
method. | masked the exterior with tape and newspaper [10].
The cupola is held to the roof by four small screws. | removed
it and painted the interior. | didn’t bother masking of the inside
of the windows, because the original panes were fogged, and |
replaced them (more on this later).

| changed some of the interior detail pieces. | used a small
hand saw and an X-Acto knife to cut the chairs and tables free
from their sprues, then sanded these pieces smooth with

9. Test-fitting the interior pieces.

coarse and fine sanding sticks. [11] shows the tools used and
the detail pieces after cutting them from their sprues. | made
an airbrushing jig from clothespins and a block of wood [12]
and [13], as described in Pelle Soeborg’s books “Done in a Day”
and “Detailing Projects for Freight Cars and Locomotives.”

| built the stove to 1:29 scale from sheet styrene. It is 2" wide
by 3’ high. This looked close to the real-life pictures. | first
marked the dimensions on the styrene, then carefully scored a
line with a sharp X-Acto knife, using a metal ruler as a guide. |
cleaned up the edges with sanding sticks. | glued the four sides
together with liquid styrene cement, then measured and cut
the top, and glued that in place.

While the paint was drying on the interior and detail parts, |
removed the end-of-train (EOT) lens and painted it red. The
clear lens was easy to push from inward from the outside. |
used Tamiya clear red paint on a toothpick to put a tiny bit on

the inside and at the top of the lens [14].

< MRH-Nov 2014 Extended-vision caboose -5
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12. Airbrushing jig from Pelle Soeborg’s books. These
pieces will be painted gray to match the interior.

10. Getting the interior ready for painting. | wiped the
interior with window cleaner and paper towels, and
masked with tape and newspaper.

13. The white styrene box will be used as the stove.
11. Detail parts after removing them from their sprues. These pieces will be painted black.
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14. Using Tamiya clear red paint to color the clear EOT
lens red. | painted the inside bottom, plus at the top. |
did not paint the lens exterior.

16. Chairs and stove painted black.

Don’t paint the outside of the lens where you’ll be looking at

it — build up the paint on the inside in small layers. It took three
coats before it reached the density | was looking for. With all
the interior pieces painted, | glued them in place using cyano-
acrylate (CA) glue [15] and [16]. Now | turned to installing the
new LEDs. Also before wiring, | painted the areas around the
electrical contacts.

Lighting and electronics

Don’t be afraid of electronics. Bruce Petrarca’s “DCC Impulses
Column” and the forums on Model Railroad Hobbyist’s web-

site are very helpful. | asked my fair share of questions on the
forum, and those who responded were very helpful and kind.

One slide switch, one bridge rectifier, one capacitor, one

15. The interior after being painted gray. The areas diode, two potentiometers, three resistors, and five LEDs are
around the electrical contacts that had been taped off all it took to build the circuit. Fellow MRH forum user Ken

were hand-painted gray. The circuit board on the roof Klipple drew and posted the initial schematic. | modified it to
was later removed. show how | wired the lighting. [17] shows the circuit used for
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constant lighting from track power, while[18] adds a potenti-
ometer to adjust the light brightness.

| started by connecting the right-hand pickups from both trucks
together, as well as the left-hand pickups. [19] shows metal tabs
in the center of the floor at each end. These bring the truck
pickup wires and the interior wiring together. These pieces

do not move, and so | soldered them together for a better
connection.

| cut a piece of electronic breadboard from Radio Shack small
enough to fit into the 9-volt battery compartment [19]. Wired
to this board are the bridge rectifier and resistor R1. The AC
power is wired with green wires, and the DC power is wired
with red and white wires. Next to the metal tabs of the 9V bat-
tery compartment, the manufacturer stamped positive and
negative symbols on the floor. To keep things simple, | wired
the positive and negative leads from the bridge rectifier to
those respective metal tabs. From there, the positive and nega-
tive wires run to their respective places on the slide switch;

Rear Light Off All Lights On
"
R1 To Slide Switch To
+ To __E] [ ] [ E- Interior
22 ohm 1/2 B1 ECET. Lights
. LED
Track Pickups T 10,000 uF 35V I:I E‘ IE——
- To Slide Switch ¢ Input
- | Diode from
- ; bridge
DP3T Slide Switch i pectifier
250K /2% Potentioreter 10K 124 Potentiometer
\ 15?{) Ohm 1/2W : 1500 Ohm 1/2W
: ‘E: | : LED1 LEDZ° LED3 LED4 : I LED1
To YWy TO \
Slide \a:n 1 Pin2 b o . e Slide Pinl Pin2 ol
Switch Switch

Interior Lighting E.O.T. LED

17 [

To Slide Switch
+

22 o2
ohm 1/ i
Track Pickups

J_CT 10,000 uF 35V
| - To Slide Switch

e

1500 Ohm 1/2W

’ LED1
To
Slide e
Switch

LED2 LED3 LED4
b N h

Interior Lighting

Rear Light

Off

All Lights On

To __E]

E.O.T.
LED

L1 [
L1 4]

[ 4=
S

Diode
DP3T Slide Switch

To
Interior
Lights

Input

from
bridge

1500 Ohm 1/2W

LED1
kL

E.O.T. LED

rectifier

17. This is how | wired the lighting and the DP3T slide
switch. The lights are fairly bright, but not as bright as
the manufacturer’s lights.

18. Here | added in potentiometers to control the
brightness for the interior lights and the EOT light. The
resistors near the LEDs prevent damage to them if the
potentiometer is turned all the way down.

see [17] and [18]. The capacitor is also wired to the same tabs
on the slide switch as the positive/negative power inputs. |
wanted a capacitor large enough to keep the LEDs from flicker-
ing due to dirty track. | put in a 10,000 uF 35v capacitor. Some
say this is fine, others say overkill. For me, it’s doing the job |
want it to do. Running over semi-dirty track has resulted in no
flickering. From what I’'ve read, 2,200 pF through 10,000 uF
will keep lights from flickering, but it all depends on how much
interior space you have to work with.

Electrical power is carried to the roof by metal tabs that run up
the side in each corner. | soldered a negative wire to one tab at
each end, and did the same thing for the positive wire. If you
look at the upper-left corner of [19] you’ll see the conductor’s
table | added. | used an N scale building door light as a desk
lamp. It seemed to be the right size at first, but now I’'m won-
dering if an HO scale lamp would have been better. [20] shows
the conductor’s desk before being glued into place.

8 8 .
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The wires are very small magnet wire. This wire is extremely
fragile and easy to break, so work slowly and carefully.

Magnet wire that has thin insulating varnish on it. To solder it,
you’ll have to tin it. Melt a dab of solder on your iron and dip
the end of the magnet wire into the solder. Hopefully the heat
will burn off the varnish, and leave a thin coating of solder on
the wire. If the varnish doesn’t burn off, use 800-grit sandpaper
to sand it off, then tin the clean bare wire with solder.

You can easily install SMD LEDs in small areas with magnet
wire. | purchase #40 from Remington Industries remingtonin-
dustries.com). 8,304 feet of #40 wire sells for $9.30, and
16,609 feet sells for $15.45, basically a lifetime supply.

After installing the conductor’s table, | wired the three LEDs for
the roof, and the EOT LED. | connected the roof LEDs in series.

19. The electronic components. The metal tabs from the
trucks were soldered together.

‘ MRH-Nov 2014 Extended-vision caboose -9

“Series” means wiring a
string of LEDs together
with the negative termi-
nal from one connected
to the positive terminal
of the next. | glued the
LEDs to the roof using
CA [21].

The EQOT LED fit nicely
into the lens without any
kind of adhesive. The
EOT LED was wired like
any other single LED. As
seen in [17] and [18],
both LED circuits used a
1500 ohm %W resistor. |
tried using a larger value
for the interior lighting circuit, but the LEDs were to dim for
me. | found there was a fine line between being too bright and
looking toy-like, and not being bright enough to see the inte-
rior detail.

20. The conductor’s desk with
lamp.

So | used potentiometers [22] to adjust the brightness of the
LEDs. Use a multimeter in ohms mode to check which two pins
show the resistance value changing when the potentiometer
is turned. For the potentiometers | used, pins 1 and 2 were the
pins that showed the resistance changing. | clipped off pin 3 to
avoid any confusion while wiring.

For the interior lighting | used a 250K ohm % watt potentiom-
eter. For the EOT LED | used a 10K ohm % watt potentiometer.
The LED brightness can now be adjusted like your car dash-

board-from very dim to nice and bright.
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22. Pins 1 and 2 adjust
the resistance level
when the potentiometer
is turned. Pin 3 was
clipped off to avoid
confusion while wiring.

| glued the potentiometers to the floor with CA just inside the
doors. | also glued a piece of styrene behind each potentiome-
ter to reinforce it. The one that controls the interior lights is by
the conductor’s desk. The one for the EOT light is at that end.
To adjust the lighting, | push the caboose door open and use a
small flat-blade screwdriver to turn the potentiometer. At first
| wasn’t sure about adding the potentiometers, but I'm glad |
did. It’s great being able to make the lights brighter in sunny
conditions, and a faint glow in the middle of the night. [23] -
[25] show the interior at night.

Finishing interior details

After | finished the wiring, | wasn’t happy about the wires run-
ning across the caboose floor. | should have done the basic wir-
ing first, put in a false styrene floor, painted the interior, and

21. The three interior LEDs are in place, as well as the 23. The EOT LED
EOT LED.

‘ MRH-Nov 2014 Extended-vision caboose - 10
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24. The conductor at his desk. The LEDs for the photos
were as bright as they can get. Using the potentiometer,
the LEDs can be reduced to a faint glow.

25. The brakeman in the cupola.

then added the interior details. What | did for now was use
painter’s tape to cover up as much as | could. | applied a few
drops of CA on the sticky side of the tape to help hold it down
(hopefully for years to come). | then hand-painted the tape and
all the wires. Once everything was camouflaged, it looked bet-
ter. [26] shows the interior after the wiring was camouflaged.

Now | was able to add additional interior details | had noticed
in the real-life pictures, like numbers by the doors and in the
cupola, phones/radios, and miscellaneous paperwork. | used a
fine-tip pen to add the railroad and car number. | did this above
each door, as well as in the cupola area [27]. | could have used
decals, but | didn’t have any black letters/numbers on hand.

26. The wiring and detail pieces are installed and the
wires are camouflaged.

B8 8




The next detail item was adding the phone/radio. Turning

to Google again, | found a phone/radio that looks like a tele-
phone with knobs. | measured my landline phone receiver

(the part you listen and talk with). It measured 10” so | figured
the phone/radio must be around 12”. How could | print a 12”
phone in 1:29 scale? A Garden Railways contributor mentioned
the website printmini.com. | found lots of things to print. Most
of the items are for doll houses, but there are many neat things
that can be used in the model railroad world.

There is a calculator on the website to calculate the right print-
ing size. Put in the real-life dimensions and the scale you're
using. The calculator tells you the actual dimensions to print it
to scale. For example, see [28]. | was going to make the radio
12" x 12”. | selected 1:29 scale for the conversion, then clicked

27. Adding the railroad and car number.

‘ MRH-Nov 2014 Extended-vision caboose - 12

Hobby Calculators

What Are Printables? Enter the original size in either English or Metric units. Pick the original scale and the scale to convert to. Then press
Printing to Fabric “Calculate.” The answer will be shown in both English and Metric units. You must have a Javascript-enabled browser for t
Which Scale? to work. Just about any newer web browser (Firefox or Internet Explorer} will automatically include Javascript. If the calculato
Hobby Calculators doesn't work for you now, you'll want to download a newer version of your web browser.

Translate This Site

Take this | Full Size (1:1} V| measurement
in English units

Feet + |12 Inches + -ﬂ. of an inch
Playscale (1:6) |or | | | /
LITnC:h{E | -12{3} i
% Inch (1:48) D mm
Gallery

and convert them to |Arist0craﬂ's G Gauge (1:29) V|

Duracraft HR 560 Kit Instructions Show English units answeras!Nearest]ﬂﬁth ofaninch V||Fieduce Fractions %

[Caicuiate ] [ Ciear |

(don't type in these fields, they are for the answer)

ID |Feet+|ﬂ |Inches+!?}18 ofaninch |(n‘|a',r be rounded)
or {unrounded):

10.4137931034] inches

10510344827 mm

28. Hobby calculator on printmini.com.

Calculate and all the information was filled in. According to the
calculator resizing the Google image, 7/16” x 7/16” is the cor-
rect size for 1:29 scale. Everything on Printmini is free.

Another detail | wanted was track warrants. A Google search
brought that up, and the calculator gave me the dimensions to print
scale 8” x 10” paper. | used Microsoft Word to resize my images and
print them. [29] shows the printed material scaled to size.

Using a metal ruler as a guide and a sharp X-Acto blade, | care-
fully cut out the images [30]. One thing that helps this process
is a piece of glass underneath. | got my glass from a picture
frame at the local dollar store. Caution! Picture frame glass

8 8 .
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typically has sharp edges and breaks easily — be careful! [31] AR AR 7 7 7
shows the images after they have been cut out. | glued the
track warrant papers to the conductor’s table using a glue stick.
Don’t use CA to glue paper; it will turn the paper transparent.

.:..n||ll|!f.j.'qi‘l|

As for the phone/radio, | didn’t want to just glue it on the wall
— | wanted a little depth and detail to it. This meant using sty-
rene to make the phone/radio look thicker [32]. | also used #30
wire as a coiled phone cord [33]. | wrapped the wire around a
piece of music wire. After cut-
ting out the styrene, | marked
on the back side the approxi-
mate locations of the phone
cord. | cut slots in the styrene
to hold the wire, and used CA

to glue the wire to the styrene. 30. Using a metal ruler as a guide and a sharp X-Acto
After the glue dried, | painted knife to cut out the images. | cut on a piece of glass for
the wire black. ease and accuracy.

Again | used a glue stick to
attach the paper. After allow-
ing for drying time, | noticed
that the white edges of the
paper and styrene stuck out. |
carefully painted the edges of
the styrene and paper black
with a small brush. | then used
CA on the back side of the
styrene to glue it to a wall in
the caboose. | made three of
these phone/radios. One is by
the conductor’s desk, and the
29. Phone/radio and track other two are up in the cupola

warrants printed to scale. by the chairs. 31. The images have been cut out.

CAENEE

f
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\ . i " Now that the interior details were complete it was time to
1 3 Libg Ty paint the figures. If you’re not comfortable painting figures |
5\ ‘ | LTS recommend watching some YouTube videos. There’s a lot of
A U talent out there. Since the figures were inside the caboose, this
: helped me improve figure-painting skills. It built my confidence
for painting figures that will be out in the open.

Figures

o~
d
L

| started out by scraping off flash from the molding process. |
noticed fine lines running down the arms and legs, so | used a
sanding stick to remove them [34] - [36]. | repeated the pro-
cess for the other figure, which will be the conductor. The con-
ductor figure’s arm was not high enough for the hand to clear
the conductor’s table. Using a small saw, | removed the arm
[37]. | test-fit the figure and arm height, then used CA to reat-

32. Measuring styrene to use as back plate. tach the arm. When dry, | put a little more medium-viscosity CA
around the arm to fill the gap [38-39].

33. Using #30 wire to make a coiled phone cord. 34. Figure has molding flash to be removed

}
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One YouTube video artist recommended using Caucasian flesh
color for the primer. Another recommended using light gray.

| chose light gray. It will show through a bit after the figure is
painted, but this will add highlights to the figure. | dry-brushed
the figures. With dry-brushing, the goal of this is to have only
a little paint on the brush. It allows you to build up the paint in
layers rather than having thick coats.

| washed the figures in warm soapy water, then airbrushed

a primer coat. Next | painted the eyes white. After the eyes
dried, | used a fine brush to add tiny black dots for pupils.
Place the pupils in the center of the eye, or off-center if your
figure is looking to one side. The next step was to paint all the
exposed flesh (face, neck, hands, etc.). | used red paint for
the lips, but it was too bright. | went back and dry-brushed

the flesh color very lightly, this helped tone-down the lips. For 36. The sanding is complete and the figure is ready to
the hair and clothes | dry-brushed the main color, then added be repainted.
some lighter and darker colors for highlights.

After all the painting was complete, | airbrushed the figures
with a flat clear overspray. [40] shows the painted figures. Have
fun painting the figures. If you don’t like the way they look, you
can always start over.

Windows

| didn’t glue the figures into the caboose yet. The original win-
dows were fogged, so | replaced them. | carefully pushed each
window out from the inside. The silver frame around each
window holds it in. The frame is held in place by a pins in each
corner. No matter how careful you are, these pins are bound to

break [41].
35. Using a sanding stick to remove molding lines on After all frames and windows were removed, | gently put
arms and legs. them back in. Why did | not replace them with clear styrene?

‘ MRH-Nov 2014 Extended-vision caboose - 15 }
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39. Back side of figure after arm has been adjusted and

37. Using a small saw to cut off the arm so the hand can o
sanding is complete.

be raised

38. Arm has been glued back on, allowing the hand to
clear the table. 40. Completed conductor, left, and brakeman, right.
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Because | plan on weathering the caboose later, and | don’t
want to get the new windows dirty. After weathering I'll use
the old windows as a template to cut new ones. Don’t use CA
to glue the window frames back in, as this may cause the clear
styrene to fog (called crazing). Use something like Microscale’s
Kristal Klear. Just place a small dab on the pins and around the
window frame.

After the windows were removed and loosely put back in, |
glued the figures in place. [42] shows the completed interior.

41. | pushed the windows from the inside out, being
careful not to damage the pins that hold the window
frame.

42. The figures have been installed.

Then | reattached the roof in the reverse order it was taken
apart. Next | added Kadee body-mounted couplers.

Body-mount couplers

If you’re going to add body-mount couplers, make sure to cut
off the truck-mounted coupler after you remove the roof. This
way you can set the caboose upside-down on a table and apply
pressure to cut off the couplers.

| began by removing the truck-mounted coupler with a chisel
blade. | carefully applied downward pressure to the coupler arm.
| rocked the chisel from side to side to help with the cutting.

Now | built a styrene mounting block to hold a body-mount
coupler. I used .08” styrene. | used CA to glue each section of

8 8 .
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styrene together [46], and let the glue dry overnight. A test-fit ‘
was next [47], and it was snug. | sanded the block to make it "
fit. Once the block fit into place, | held the coupler in place to r?lff

check it with the coupler gauge. X o .

After verifying the correct coupler height, | removed the sty-
rene block. Then | used liquid styrene cement on the sides to
help reinforce it, again giving it time to dry overnight. | washed
the block in warm soapy water to remove oils. The block was
then airbrushed a yellow that closely matched the caboose
ends. CA was applied to the four sides of the block, then it
was pushed into place for the final time. After letting that dry,
| used more plastic cement around the sides. | added a cen-
tering line [48], so the coupler will be mounted in the center

of the caboose.

44. After the truck-mounted coupler has been removed.

The screws that came with the Kadee coupler kit were too
long. | found correct screws at a local hardware store, and
drilled holes for them in the mounting block.

Before the final mounting of the coupler, | used a Dremel cut-
ting disc to cut off the trip pin. | airbrushed the coupler roof
' A brown and the coupler box yellow. | checked the coupler height
T - ’ R with the coupler gauge, and made any necessary adjustments.

HITTTH ‘I
HIHIN

Weathering

Before weathering, | painted the grab irons and end rails white
43. Truck-mounted coupler provided by the [49]. The grab irons pull off easily with smooth pliers (no
manufacturer. teeth). | used HO scale 2” white striping for the stripes on the
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47. Mounting block glued in place, with centering line
added.

ikl
LTy

46. Test-fitting the styrene block. | pressed on the
walkway where the beams run underneath, to prevent it

from breaking. 48. Checking coupler height after final mounting.
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steps. As the decals were applied | used Microscale Micro-Set.
After the decals dried | used Microscale Micro-Sol to give the
decals a painted-on look.

| brushed the roof to remove the dust that accumulated over
the years, then blew off the loosened dust with a compressed
air can. The caboose had been handled a lot, so it needed

cleaning before weathering. | used window cleaner and a rag.

Next | airbrushed the caboose with a very thin wash of light
gray. This alone makes the car look older and the paint faded. |
followed this by airbrushing a dirt color on the lower portion of
the caboose, making sure to fade it out as | moved toward the
roof [53].

49. End rails and grab irons painted white. | placed tape
over the EOT lens during the weathering stage.

< MRH-Nov 2014 Extended-vision caboose - 20

| used artist’s chalk for the remainder of the weathering. For
the streaks of rust that run down the side, | used chalk powder
mixed with isopropyl (rubbing) alcohol. | used drywall sanding
screens to turn the light rust-color chalk sticks into powder, and
mixed in a little alcohol to make a wash.

| applied the wash to the car with a brush [53]. The alcohol
dries very fast, leaving the chalk behind. | applied the chalk in
layers, and wiped off the excess if | applied too much.

After the wash part was complete, | applied darker powder dry
to resemble rust. Don’t use isopropyl alcohol to clean off chalk
if you put on too much. It may remove the thin airbrush coats,
as | found the hard way.

For darker rust spots | mixed chalk powder with flat acrylic
clear coat. It takes only a drop or two of clear coat for this.
| used a toothpick to mix the powder and clear coat until its

50. Light gray wash and dirt color have been airbrushed.
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consistency was like paint . Use a cosmetic sponge or a cot-
ton swab to apply the dark chalk. Use a stippling technique to
apply. Although it can’t be seen well in the photos, this leaves
textured chalk that looks like pitted rust [51].

For the trucks, | started by mixing light rust powder chalk and
darker rust powder chalk 50/50, and making it into an alco-
hol wash. | applied this wash to the trucks and wheels. After
it dried, | dry-brushed dark rust powder onto the wheels. This
same techniques was used for the couplers [53].

51. The dark spots on the roof were made with
powdered chalk mixed with flat acrylic clear coat. A
cosmetic sponge or cotton swab can be used to apply
the paint-like wash. | used a stippling (dabbing) motion
to apply these spots.

52. The roof rust has been carried down the side near
the chimney.

To make the BN logo and the stenciling look faded, | applied a
white chalk stick directly to these, then used a stiff brush to drag
the chalk straight down the side of the car, not at an angle.

| applied flat clear coat to seal the weathering. The clear coat
prevents smudging from your fingers while handling the car.
This can be done with an airbrush or from a can. Chalk tends to
fade after a clear coat is applied.

Summary

Sitting back and looking at the finished caboose, I’'m glad |
chose to build a small and basic garden railway. One of the
greatest parts about working on this caboose is that my two

8 8 .
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53. The finished caboose.

boys (seven and four years old) were able to help. They helped
with photography, airbrushing, weathering chalk powders on
the trucks, and gluing the styrene pieces together for the cou-
pler mounting pads. This provided great bonding time with
them, and maybe they’ll stay bitten by the model railroad bug
for life. Now | look forward to having their help on building the
garden railway. We’ll also be installing a QSI Titan Magnum
decoder in a USA SD40-2. The boys (and I) are excited to hear

the engine rumbling down the tracks. M

Eric Warhol lives in Becker, IVIN
with his wife, Joni. Life is bus
raising three children, Matthew
(7), Nathan (4), and Katherine
(9 months). When not busy
with parenting and school or
sport activities, Eric tries to
squeeze in a few minutes of
model railroading.

As a young child, Eric was
bitten by the train bug when
his father brought home a
Lionel set. He set up the Lione
trains, and was hooked. He remembers being at Grandma
and Grandpa’s, and waking up in the middle of the night to
run outside to the porch and watch a Soo Line train pass'b
less than half a block away. Eric has modeled HO scale for
over 25 years, but has recently gotten into garden railroading
His dream is to have a garden railroad on some acreage he
and Joni own.
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Bill of materials

USA Trains usatrains.com

BN Extended-vision caboose

DP3T slide switch comes installed in the caboose

EBay (Search/purchases) ebay.com

LGB caboose interior

Large-scale figures

0604 SMD LEDs, warm white (from China)

N scale building light with shade

Rulers of the World rulers-of-the-world.com
— G scale 1:29 25” ruler 25-1-0029-G

— 1 scale 1:32 25” ruler 25-1-0032-1

Kadee Couplers kadee.com:

#1906 #1 scale type E straight center-set coupler with body-
mount box

#1929 #1 scale type E coupler gauge (five tools in one)

Radio Shack radioshack.com:
Dual mini board (I cut it down to fit) 276-148
#30 wire (strip insulation to make coiled phone cord) 278-501

Remington Industries remingtonindustires.com:
— #40 magnet wire

Digi-Key digikey.com:

Capacitor aluminum 10,000 pF 35V
Resistor 1.5K ohm 1/2W 1.5KH-ND
Resistor 22 ohm 1/2W  S22HCT-ND
Potentiometer 10K ohm 1/2W 3362H-103LF-ND
Potentiometer 250K ohm 1/2W  3362P-1-254LF-ND

P6913-ND

‘ MRH-Nov 2014 Extended-vision caboose - 23

Bridge rectifier 200V 1A DF02MDI-ND
— 1N4001 diode 50V 1A 641-1310-1-ND

Misc. Tools/Supplies:

X-Acto (Standard and chisel blades)

Sanding sticks/sand paper
Razor saw

Airbrush

Masking/painters tape

CA

Micro Scale Krystal Klear
Soldering iron/solder/flux
Paint brushes

Hobby paints

Weathering chalk

Tamiya clear red paint
Styrene (for stove, couplers, etc)
Clear styrene (for windows)
Digital caliper

Small drill bits and pin vise
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2. Jeorn Pachl posted this photo
on MRH’s forum under jpachl.
The models are TT scale and

e g - . .~ | . = the diorama was photographed

against a light background and then had a new background added as a
1. Fritz Milhaupt posted this photo of a “long-gone module” that he separate layer. He has created the gritty look of an inner-city industrial
lost when the Rails on Wheels trailer was stolen in 2009. He had just site. To see more of his work, go to his homepage at joernpachl.de/
gotten the scenery to where he was happy with it. We are glad he took model rr.htm.

the photo and shared it with us. It is one of those everyday scenes that
are too often ignored by modelers.

3 (next spread). A leased Bangor and Aroostook GP7 and a Canadian
Pacific FP7A ride the St. Luc Yard (Montreal) turntable on lan
Stronach’s posted CPR Montreal Terminals Division. The GP7 is an
old yellow box Atlas masterfully detailed and painted by Mark Roach.
The FP7A is a old Atlas Roco, painted by Dave Jenkins. lan posted this
photo along with the inset photo that inspired him.

< MRH-Nov 2014 Yes, it’s a model - 1
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4. Engine 207 with a local freight on Skaarerbanen in August ‘59. The
picture is taken on a FREMO module. Forum member Steinar posted
this photo of his Norwegian branch line. To see more go to:
skaarerbanen.blogspot.com.

5a-5b. Forum member k4 _pacific posted these photos of a modi-
fied Bachmann On30 2-8-0. “I shortened the tender, changed out the
tender trucks, built a smaller cab, rearranged the domes and other
detail parts, lengthened the running boards, wrapped and detailed
the cylinders to make it into a piston valve engine, scratchbuilt a steel
pilot and painted and lettered it. Now it’s an S scale model of a 42”
gauge Baldwin export locomotive.” He also posted some links to the
Ecuadoran prototype:
railpictures.net/viewphoto.php?id=167115&nseq=11
rrpicturearchives.net/showPicture.aspx?id=3003704
rrpicturearchives.net/showPicture.aspx?id=3059374
rrpicturearchives.net/showPicture.aspx?id=3260860
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— @ Get your photo here!

Our Yes, it’s a model monthly photo feature presents some of the
_ most inspiring modeling and photos from the MRH website and

= : other locations. If you'd like to get your modeling in our photo fea-
= ture, just start posting your photos on the MRH website, especially
in the Weekend Photo Fun thread created each weekend.

i

e Many of the photos posted show HO modeling, but we encourage
1111 modelers in other scales to post on the MRH website as well. We
) don’t want this to just be an HO photo feature!

e

For info on how to post photos to our website, see this help
how-to. You need to be an MRH subscriber to post photos to

our website, and becoming a subscriber is free, just fill out this
form here.

Advertisement

6. Sortin’ and labelin’. No it’s not a model, just an amazingly well orga-
nized work area. Alan, who posts in the forum under LKandO, shared
this photo. He took a month to organize all of those little parts and
pieces that accumulate over the years. From the staff at MRH we say - -- Z | -' &
“hats off” for leading the way on organizing all of that “stuff.” O

Your Local N Scale
Online Hobby Shop fiferhobby.com

A a
= E) )
Email | Phone _. contents index

575-523-9743

Reader
Feedback
(click here)
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HO scale

B R T T B
<omes to model
¢ railroading ...-
q g nhan
— by Dr. Geoff Bunza Reader What if a loco carried its own power on board? It would enter
Photos by author Feedback the realm of battery-powered model railroading. This article
(click here) is an exploration of battery power for HO scale modeling,
any modelers have experienced DCC-controlled locos from relatively simple to more complex applications. Different
sputtering off and resetting over dirty track, and DC approaches are presented with successful results and prob-
loco stalls necessitating five-finger encouragement. lems encountered along the way.
Some modelers have resorted to the use of “super cap” keep- _
alive supplemental circuits which can power the decoder and Battery-powered §cale models exhaust all the'f HEHHEL
loco for a few seconds, but some keep-alive implementations do Constantly replacing them can be both expensive and prone
not meet clearance requirements on HO layouts. to damage in small scales. One then considers rechargeable
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batteries, but recharging them has often resulted in special
connections and more handling.

This leads to considering combinations of techniques and
technologies, eventually resulting in “KAOS”-- Keep-Alive On
Steroids. KAOS power uses high energy density, lithium poly-
mer (LiPo) batteries, a low-cost, battery manager/converter
board, and a simple scheme to charge the battery from what-
ever power is on the rails —DCC or DC power. Both work just
fine. We will explore a number of alternatives and their issues.
We’ll also consider a low-cost approach for remote control.
This lays the groundwork for more modeling possibilities, and,
of course, more fun!

Power, regulation, recharge, and conversion

This began as an experiment to see how the small but power-
ful LiPo batteries could be used for modeling. | have had some
success using them with my small mobile cranes (See model-
railroad-hobbyist.com/blog/geoff-bunza ) and | wanted to

put them on the rails. There are additional complications with
charging and maintaining multi-cell LiPos used to get the higher
voltages we are familiar with — like 12 volts.

anwell
TECHMNOLOGIES Naje WREDE B

Cn: 2600 F
un: 25V

04 8977 01 256

2. 2600 farad keep-alive capacitor with clearance
problem.

‘ MRH-Nov 2014 Battery-powered models - 2

5 Volt ' Battery DC-DCUP
Regulator Manager Converter

Bridge
Rectifier

Track Power

Battery

3. Basic power block diagram.

To keep things simple | elected to use a single 3.7 volt cell,
recharged from the rails. LiPo batteries have a usable voltage
range from about 3 to 4.2 volts, so part of the problem is con-
verting battery power to a usable range for model railroading.
Low cost and ease of construction were important constraints
too. The other problem is one of control. If the model is inde-
pendently powered, then how does one control it? It may be
possible to open up a DCC decoder and re-wire it, but my ulti-
mate goal was for autonomous animation applications. So, |
didn’t pursue the DCC mod approach at all.

Before getting into the aspects of control, let’s look at the basic
power source. The power block diagram is in [3]. Whatever
power is on the rails is put through a small full-wave rectifier,
regulated to 5 volts, and fed to the charging inputs of a com-
mercial battery-manager/converter board. This board prevents
overcharging the lithium polymer 240 milliamp-hour (MAH)
battery. The module also controls the charging pattern and
prevents over-discharge which can also damage the battery.

One version of the maintainer board contains a 5 volt DC-DC
converter, which provides a stable, regulated 5 volt power
source until the battery is turned off to prevent over-discharge.
This combination of components provides a stable 5 volt, .45
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amp mobile power source whose battery is recharged when-
ever it finds 6-25 volts on the rails, in any form, DC or DCC,
even AC! It will recharge and protect the LiPo battery simulta-
neously. Later, we’ll look at another variation.

Not everyone may be familiar with LiPo batteries, but they
are actually quite common. They power many cell phones and
tablets. They are light in weight compared to many other bat-
tery types. LiPo batteries have very high energy density. That
is, they pack a great deal of electrochemical power in a very
small volume. As such, if shorted out they can generate a great
deal of heat in a short time, and can even explode and catch
fire. Therefore, protection circuitry is essential for safe use.
Damaged LiPo batteries should not be used, and should be
disposed of properly and safely. When fully discharged for dis-
posal they are not a toxic hazard. Over-charging and over-dis-
charging damages a LiPo battery.

All these concerns for charging and use are handled by a small,
low-cost ($3.99) battery manager board. This board is available

4. Basic power block components.

‘ MRH-Nov 2014 Battery-powered models - 3

5 Volt Battery Manager & DC-DC Converter
TRACK1

TRACK2 +5UIN-5UIN BAT+ BAT- +5U0UT-5U0UT
G _O _Q _O Q Q
P+| P-| B+ B-| V4 V-1
B1 =
DFo1 [L_GNO o
IC1 33uf 35V BAT1 Q b s
5V Regulator + pu vl g<a
|- 5
=4 o~ o <
3.7V LiIPO [a] Q Q Q
§ Y8 ¢¥Y8 7¥E #¥Q
w
['4

5. Basic power block schematic.

via eBay ebay.com/itm/121003094575 as “Lithium battery
charging 5V step up, protection all-in-one PCB.” | use a 240
MAH battery because it is small and fits many of my models,
but larger single-cell LiPos will work too, if they meet the physi-
cal space requirements. You should note the rating pictured on
each battery of 20C or 30C. This is the maximum charging rate
specified for the specific battery. This would refer to 30 times
240 milliamps or 7.2 amps max charging rate. Or 20 times 250
milliamps or 5 amps max charging rate. These charging rates
should never be exceeded, to prevent damage to the battery.
Some LiPo batteries come with a small battery manager circuit
board embedded in the battery package, but many, particularly
the small LiPos, do not have them.

The first battery manager board | used expects 5 volts input

to the board. We will use track power (DC or DCC) for board
power. First, we convert track power to DC with a full wave
bridge rectifier, and then regulate it to 5 volts. The bridge
rectifier is a 1.5 amp DFO1 bridge rectifier from goldmine-
elec-products.com. The first attempt used a 5 volt, 1 amp
LM2940CT-5.0/NOPB-ND from Digikey.com, similar to a com-
mon LM7805. But the peak current draw (charging a very low
battery) was close to 900 milliamps, and the regulator ran quite
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single-throw switch can also be used. LiPos are supposed to
have a limited lifetime of charge/recharge cycles, as do most if
not all rechargeable batteries. So when I’'m done operating, |
switch the unit off either with a tiny magnet attached to a fig-
ure [8], a small wand, or other device.

The reed switch is a single-pole double- throw switch, whose
“normally on” side is used, such that when the switching mag-

. net is taken away it assumes the “on” position. | was able to
P g locate these easily on eBay_ebay.com/itm/251461210780. A

mAh CBVWh) L - . . . . .
Z0C Singie-Cell . mechanical switch will also do well, but it requires more han-

Hm??ﬁf:'iggﬂx v dling of the model to operate. Small reed switches like these
EFLE2501520 31402.1 a4 are easily hidden, and can be activated by a small magnet
without direct contact. This is a nice feature to build into a
model. If the model is not used for a long time (say a week),
6. LiPo batteries. it may be necessary to use the switch to disconnect the load,

and recharge the battery back-up.

hot to the touch, even with a small heat sink attached. This was
too hot for a closed plastic shell. A melt-down was coming. | have been able to operate the twin motors of one diesel
(described later), for over an hour with no other power source.
Current draw was about 180 ma. For lower-power LED lighting
in cars, operation is much longer. While this will not provide

Fortunately, there is relatively new technology in the form

of switching regulators to save the day. | had on hand a few
78ST105HC modules which come in a plastic frame with

no heat sink. They provided the same regulation function

and worked great, generating little heat if any. While the
78ST105HC is hard to get, their success prompted me to find
the PSU2-5 from EzSBC.com, also available from their eBay
store, an even smaller switching regulator in the same package
outline as an LM7805. The heat problem was solved. A small
capacitor was added across the output of the regulator —
about 33uf at 25 volts. This capacitance value is not critical but
use at least a 10 volt rating.

The last component in the basic power unit is a magnetic 7. Battery manager board with built-in DC-DC 5V
reed switch to turn the unit on and off. A plain single-pole converter.

}
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9. The basic power block installed in the caboose.

10. Caboose using the upgraded basic power block.

power by itself for a multi-hour operating session, operation
on powered track, even incredibly dirty power track, allows for
recharging on the fly, and for smooth, continuous power. It’s
like a Keep-Alive module on steroids — hence, KAOS power.

Caboose lighting details

Using the KAOS module just described provides an uninter-
ruptable power source which can be used to light car interi-
ors with no light flickering at all — unless you really want to
make them flicker! The caboose pictured was my first test. It
uses four LEDs, all lit with KAOS power. Figure [9] shows the
basic power block installed in a caboose. Note the first use
of the silver-finned, heatsinked regulator on the left. Figure
[10] has the later version using the 78ST105HC to avoid a
caboose meltdown.

Two of the LEDs are powered through a 270 ohm 1/8 watt
resistor. Dropping resistor values are lower than you might
be used to, as the LED power is from 5 volts, not 12 volts. The

8 8 .
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marker LEDs are powered similarly. This is very straightforward.
The components are soldered to a scrap piece of perforated
circuit board, mounted to the caboose floor with double-

sided foam tape. No attempt was made to reduce the overall
size. Many variations were tried. The components are such
that all should fit with little effort, even in a four-wheel bob-
ber caboose. | used Kadee trucks with Intermountain metal
wheelsets, and added .08” phosphor bronze pickup wire pairs
to each truck. Track power was fed with very flexible 30 gauge
wire through the floor to the bridge rectifier. The regulator lim-
its the track voltage to the battery manager to 5 volts, when
power is available from the track.

The caboose marker lights are Utah Pacific marker housings
painted black. The lenses are created with Micro Kristal Klear
from Microscale. Once dry, they are colored with Tamiya clear
paint. The markers are lighted with a 0603 surface mount
(SMD) LED with 38 gauge wire leads. Working with such small
LEDs was covered in the February 2012 MRH article “Points
of Light” mrh12-02-feb2012. Once you get used to it, it’s easy

and satisfying. When | don’t want the lights on, | position mag-
netic Mike on the caboose deck near the hidden, internal

12-13. Caboose power unit w/reed switching via
magnet wand. 12 is off, 13 is on.

3" ive *"“ =Lk reed switch to shut things down. The battery will still charge
RS if there is power on the rails, until it reaches the charge limit
11. Regulator comparison (left to right): PSU2-5, and stops. Simply remove Mike when you want the lights back
78ST105HC, LM7805. on. | have left Mike on board with a charged battery and come

‘ MRH-Nov 2014 Battery-powered models - 6 }
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15. Lighted battery-powered caboose.

back a day or two later to find that power is still available for
the lights. There is some current draw even when the lights are
switched off, due to the built-in DC-DC converter. Eventually
the battery will be drawn down. | haven’t done any long-term
tests on this scheme.

Powering a locomotive

Since | had found the great little battery manager with built-
in converter, | thought of using it to power a locomotive, even

- .
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16. Unlighted caboose with Mike as the switch.

though it only puts out 5 volts at .45 amps. | was going to
modify a loco to use a lower voltage motor when | remem-
bered the outstanding low voltage performance of the old
Bachmann 44-ton GE switchers. But these units were also
plagued with split gears. Besides, there was virtually no space
inside the body for my experiments and trials.

Willing to accept the impossible as a challenge, | looked for the
maximum size body | could put on top of the 44-tonner chas-
sis. From the pile of misbegotten acquisitions, | found an old
MDC/Roundhouse boxcab shell that fit nearly perfectly on the
switcher frame! | opened an old early-run two-motor 44-ton
switcher box, thinking that nothing could have affected the
gears inside. To my chagrin, all four axle gears were starting to
crack from the outside in, but none of the cracks had reached
the gear teeth.

The weeping and gnashing of teeth over splitting gears, and
the valiant efforts of expert machinists and tubing mashers,
has been well recorded in the MRH forums. With neither the
proper size tubing, nor the right stock on hand to machine,

< MRH-Nov 2014 Battery-powered models - 7
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necessity and desperation inspired yet another approach. | had
been working on a model waterfront pier, and realized that the
piling reinforcement often found with hemp rope might work
here. | had a spool of very fine, strong thread on hand, and
decided that pilings and axle gears are close enough!

After removing and cleaning the gear, | verified that the crack
had not progressed to the center of the gear. The axle gears
are made of a slippery plastic, much like Delrin which typically
does not glue well at all. | applied a thin coat of CA glue sur-
rounding the end of each side of the gear and wound several
turns of thread through the glue. It is imperative that you make
this as thin and strong as possible, as clearances in the motor
truck are tight. So far, the reassembled trucks have worked
fine and the crack did not progress to the gears.

Considering that power might be at a premium in this loco,
other variations were tried to reduce the current draw. First,
the motor and truck gears were removed completely, leaving
only the two freely turning axles in one truck. This obviously
reduced the tractive force available, but also halved the total
power. On another truck | removed the intermediary gears

17. Bachmann 44-ton switcher, in sections.

18. Bachmann 44-ton switcher, chassis cuts.

between the directly driven axle and the other axle. Again
some power was saved at the expense of traction. | also used
Northwest Short Line’s (NWSL) geared replacement wheel sets
as another alternative. All worked, but ultimately | found that
two fully geared motored trucks could easily be driven by bat-
tery power.

The boxcab loco is built with the body of an old Roundhouse/
MDC locomotive also available as a track cleaner, powered and
non-powered. Its lower mounting “ears” are cut off. These bod-
ies are no longer in production but are readily available in swap
meets and on eBay.

As mentioned above, the chassis and drive motors are from

an old dual motor Bachmann GE 44-ton switcher. The body is
removed and cut down to the walkways [17]. The wiring board
is removed and the top of the metal chassis is shortened as
much as possible [18]. The top metal protrusions are removed.
The metal chassis is used to support the power trucks and

8 8 .
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the body. The motor trucks are disassembled. Cracked axles
should be replaced or repaired. Solder two thin, very flexible
wires to the side frame contacts directly (I replaced the ones
that came with the unit), and carefully solder two more directly
to the motor brush supports. Don’t melt the housing or you
may destroy the motor. This gives us independent pickups and
isolated motor contacts for independent control. | covered the
leveled top of the metal chassis with Kapton tape to prevent
any possible electrical shorts.

The block diagram outlines the power and control scheme.
In the first model, everything is powered with 5 volts from
the basic power block, exactly the same as the caboose light-
ing application. Even if you’re used to working with electron-
ics, battery power adds more constraints to design. | started
using the same H-Bridge devices | had used before (like the
SN754410 driver and the L298 device). But with only 5 volts

= - of TR I N L

= n e r _ i
vy B e

o
i

|
L
R

available they did not
provide enough voltage
swing out to the nomi-
nally 12-volt motors.

As an aside, | did con-
sider re-motoring with
6-volt motors but found
success before | had

to resort to this. | am
now considering using
a 6-volt or even a 3-volt
motor in the original
Roundhouse Boxcab
mechanism, even with
its poor power trans-
mission. The H-Bridge
designs usually solve
the problem of using a
single voltage source to
power a DC motor both
forward and reverse. |
even tried using a dis-
crete FET H-Bridge with
poor results. Success
came via a throwback! |
used an electromechan-

20. Repairing gears.
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21. Wrapping the axle.

ical relay as a double-pole double-throw switch, just like DC
power packs typically use. The problem was the typical relay
would constantly draw power in its activated state, decreas-

ing battery life.
>

19. Original boxcab shell on right before bottom tabs
are removed.
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The solution was to use a tiny
latching relay which only needed
a short pulse to switch the con-
tacts. Look for 4.5-volt dual coil
latching relays at Digikey.com

or Mouser.com. The relay holds
its position until pulsed to the
opposite position. To maximize
the voltage swing to the motor, ol =" RS T
a single, logic level FET transistor S - e »

was used to pulse (Pulse Width B o ——— o

Modulation - PWM) the power DR

E
a
=
F'S

'ﬁ
&ND
O.
< ¢
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O
O
RST
®

24. Loco1 with 78ST105HC regulator mounted.
22. Repaired gears back in the power truck. Note the
new motor wiring.

23. Loco1 boards mounted atop the 44-ton chassis. Note
that the left power truck has had its motor removed.

Bridge 5 Volt l Battery DC-DC UP Reed
Rectifier I# Regulator Manager Converter I Switch

LiPo All 5Volt
Battery Power

DPDT ™
FET Driver | Latching 4 Kfotors
t Relay

Remote
Control

Track Power

Lights

25. Locomotive battery power block diagram.
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to the motor, similar to a DCC
decoder’s speed control.

If left idle for many days the
battery will drain down. The
battery manager board will
isolate the battery from fur-
ther discharge to protect it.
The DC-DC converter needs
to be isolated from its load to
reset its operation. So a mag-
netic reed switch is used to
remove the load when not in
use, and limit battery drain.

Headlights

Working headlights are built by gluing sunny-white 0603 LEDs
onto the back of an MV Lens, with a 1/16” shallow hole barely
drilled into its center rear [24]. | use the pre-wired LEDs avail-
able from LedBaron stores.
ebay.com/ledbaron quite
a bit. For older models, |
like the effect it gives, with
a white LED with a yellow-
ish tint. | used to simply
glue the LED in the back of
the headlight housing, and
cover the front with a clear
styrene disk punched out
with a paper hole punch.
But | think the MV Lens
combination is an improve-
ment. Add some clear glue

26. 0603 White LED & MV
lens with rear hole.

27. Loco with “magnet box.”
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5 Volt Battery Manager & DC-DC Converter
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28. Locomotive battery power block diagram.

to cover where the wires attach to the LED back too, to insulate
the wire contacts and strengthen the connections.

All components are mounted on a piece of perf board run-
ning the length of the body shell and screwed to the top of the
chassis. The reed switch is mounted at the highest point, in

the middle and just under the roof. | use a small magnet glued
into a box-like structure, painted the same color as the body, to
make an unobtrusive on/off switch [25]. These reed switches
have worked out so well that | have ordered more to use in
future models.

Remote control

A model loco providing its own power will no longer respond
to voltage changes on the rails (DC) or to power and signal on
the rails (DCC). In fact, battery operation is by definition (at
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least in part) independent of the rails. My own interest is not in
enabling KAOS power for DCC, but in rail-mounted animation.

The solution for loco control is a relatively simple, low-cost
(53.60) radio link to the loco, using an RFM12B transceiver
module (transmitter/receiver). This is not traditional RC con-
trol, even though traditional RC control could be used here at
greater cost, and using more space in the loco. This scheme is
more like a 2-way serial data link via radio. The RFM12B is con-
trolled with a small Arduino.

The combination of the RFM12B mounted on the back of a
small Arduino, nearly in the form factor of an Arduino Pro-Mini,
is available as a Moteino from Low Power Lab lowpowerlab.
com/moteino/. This saves even more space, and comes with

its own program sketch library including working examples. As |
recommend quite often, | copied a basic example and edited it
for use in a small, 9-volt battery-operated remote control. The
example library will support 255 channel IDs, allowing many
different locos to be independently addressed.

29. Remote controller.
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30. Remote controller internals.

The remote has more knobs and switches than you need for
this model, but | am anticipating expanded use later. There is

a power switch, a direction switch, a lights switch, and a speed
knob. Lights are directional when turned on. Two Moteino
boards are used, one in the loco and the other in the controller.
RFM12B’s can be operated at 434 MHz (universal), 868 MHz
(EU), and 915 MHz (US, Australia, etc.). There are several ver-
sions now available. | used the R2 version. Both programs are
included in the additional materials with this article. There is
more information on the Low Power Lab website.

They are set up very much like the cheap Arduino Pro Minis |
use.(See the sidebar following this story). Besides power and
ground, there are five other connections to the Moteino, and
two are for the lights! The controller Moteino just connects to
the switches and knobs. This version is very basic. The enter-
prising individual could add momentum effec