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Joe FUGATE: KEEPING YOUR TRACK

AND WHEELS CLEAN LONGER - A LOOK L o o o

AT POLAR VS NON-POLAR SOLVENTS
AS PART OF MY “RUN LIKE A DREAM”~ WRITING
project weve been discussing here in my recent editorials, I've
been pursuing an in-depth knowledge of better track cleaning. One

of my goals has been to learn what causes the black gunk we get on
our track and wheels, and also zow to inhibit its formation.
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If we can slow down the process that's getting our wheels and track
dirty, all the better!

One story that caught my attention came from the La Mesa club

in San Diego. This famous club has a fantastic layout modeling the
Tehachapi Loop line of the Southern Pacific. They run trains for a
good 8-12 hours daily, so if anyone is “stress testing” model railroad-
ing methods, it’s this club!

According to members of this club, they were using isopropyl alco-
hol (i.e., rubbing alcohol, or IPA) to clean their track and wheels.
Much to their dismay, they found the harder they cleaned things,
the more quickly they got black gunk buildup again.

UP GTEL 8500 1P "Blg Blow" Turhine

<4
Preorder NOW % After some experimentation, they discovered cleaning the track and
win ¥ wheels with mineral spirits resulted in things staying clean longer.

ScaleTrains:com, Inc. 7598 Highway 411 Benton, TN'37307 HO This story reminded me of the “"Wahl clipper oil” claims that
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surfaced in the hobby several decades ago. The claim was clean-
ing the track and wheels with Wahl clipper oil actually reduced the
frequency of the cleaning.

Something seems to be definitely afoot here and it cried for more
in-depth investigation.

What causes the “black gunk” on wheels and rails?

Several years back, a model railroader submitted dirty track for an
in-depth chemical analysis of this “black gunk™ and reported the

results on the MRH forum [mrhmag.com/node/3229]. nee M)M a _X) UND VALUB-BOUIPPHD _4..\}..

: . ) : The N scale 4-8-2 Light Mountain returns to our line in a new DCC version equipped with an Econami™
Bottom hne, this black gunk 1S mostly metal oxides formed from SoundTraxx® steam package. Factory-set for 4-8-2 realism, the steam package offers a choice of 16
. . . . . . whistles, multiple variations of 6 bell types, 4 prototypical chuffs, 5 airpumps, and 4 dynamos plus
mlcroarcmg between the Wheels and the I’all. ThlS contact pOlnt 1S cylinder cocks, grade crossing signal, blowdown, brake squeal/release, coupling/uncoupling, water stop,

and "All aboard"/coach doors—all in 16-bit polyphonic sound. It also boasts a die-cast chassis, traction
tires, and separate detail parts. Visit your favorite hobby dealer to hear the HUGE sound coming out of

ADVER T/SEM ENT Bachmann’s new 4-8-2 Light Mountain!

Features include: -
* DCC sound-equipped with Econami™ * gear drive Econﬂml

NEW 60’ HIGH CUBE 3-PACKS

] * dual-mode NMRA-compliant decoder * die-cast, fine-scale driver spokes
* precision motor « E-Z Mate® Mark II coupler, rear; dummy coupler, front
* operating headlight * traction tires
« completely hidden drive train « die-cast chassis
WITH All “ Ew 36” METAL wn EEls « separate detail parts, including bell, whistle, « metal driver axle bearings

pop valves, sanding lines, and handrails

— o T : : % SOUTHERN #1489

707 Item No. 53451

lick %«_INC&ST.LOUIS #551
legr:m::’m M Ttem No. 53453

SHIPPING NOW!
MSRP $349.00 each

" MISSOURI PACIFIC #5203
Item No. 53454
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quite small, as you can see in
[1]. Esssentially, the electric-
ity flowing at this tiny contact
point triggers a chemical reac-
tion in the wheels and rails.
The electrical current in effect
“explodes off” metal alloy mol-

ecules from the wheels and rails.

It oxidizes these metal mol-

ules, forming a fine dark er. 1953 10-Car. 15605 9°0 1956-1972 Trains 12/23
ecuies, 1o galmeda ,g ay Twin Gities Hiawatha IWImGItiesiiawatia, *“The Cannonball”
powder. So the key to slowing Orange & Maroon ellowiRaGray: Yellow & Gray
down the buildup of metal oxide 1, The electrical contact between wheels & rail i _
is to inhibit the microarcing. is on the inside rail head and quite small Find out more at walthers.com/hiawatha
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If you know something about 2. Polar, semi-polar, and non-polar solvents.

the history of electric motors,

Solvent Dielectric
you know they first tried copper constant
motor brushes, but they arced Kerosene 1.8

. WD-40 contact cleaner 1.9
badly and burnt out qUICkly. The CRC contact cleaner & protectant 2.0
solution was to use graphite DeoxITD5 2.0
oy o o] o . G | 2.0

because it inhibits arcing at the asoline
. . Neverstall 2.0
contact point! Interesting ... Diesel 2.1
Mineral spirits 2.1
Further discussion with a chem- Wahl clipper oil 2.1

Turpentine 2.2
Carbon tetrachloride 2.2
WD-40 (regular) 2.4
Graphite (microscopic thin layer)  1.8-3.0
CRC 2-26 4.6

ist who also understood electri-
cal contact cleaning such as in
relays and switches, put me on

to the concept of polar versus Automatic transmission fluid 4.8

non-polar solvents. ialep Gl

Bachmann track cleaner 4.8

Once I delved into polar vs non- e ESE e

. Butyl cellosolve 5.3

polar solvents, something very Ethyl acetate 6.0
interesting emerged Graphite (thick layer) 10.0-15.0

) Isopropyl alcohol (IPA) 18.0

Methyl Ethyl Ketone (MEK) 18.9

Polar vs non-polar CRC QD contact cleaner  20.0

Lucas contact cleaner 20.0

Molecularly speaking, you can Acetone 207

Vinegar 24.0

Ethyl alcohol (e.g. vodka, wine) 25.0
Ammonia solution 31.6

Propylene glycol 32.0

Lacquer thinner 33.6

Glycerine 47.0

Hydrogen peroxide 60.0

use what's called the substance’s
dielectric constant to derive its
molecular polarity.

The chemist told me that non-
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SD90OMAC-H Phase ii

W Available for the first time in Plastic!
Billions of tons hauled.

Presenting EMD’s 6,000HP 6-axle diesel in a whole new level of authenticity.

During the mid-1990’s, the horsepower race was in full swing between General Electric and GM’s Electro-Motive Division.

Starting in 1995, EMD revived the 20 cylinder engine design, last seen in the SD45, and introduced the 5,000HP SD8OMAC.

GE soon responded with the 6,000HP 7HDL prime mover in their AC6000CW locomotive. EMD answered back with the

GM16V265H 4-stroke diesel engine with a similar 6,000HP output. Thus, the SD9OMAC-H was born.

Athearn is please to announce the Phase ii variation of the SD9OMAC-H. A must have addition to your model railroad.

¢ All New Tooling

o Better than brass detail

¢ DCC+Sound models contain full-feature Tsunami2 sound decoder

with EMD 265H prime mover sounds by SoundTraxx

¢ Genesis 2.0 model features

e Available in the following schemes:
¢ Union Pacific
¢ Canadian Pacific
 Fortescue Metals Group
* EMD Demonstrator

What is Genesis 2.0?

By integrating and pioneering some of the latest model advancements in the industry, Athearn is redefining model fidelity
with Genesis 2.0. These features include, but are not limited to;

Etched, see-through walkway steps Lighted number boards Ground effect lights

For. more information and pricing, visit your favorite Athearn retailer or head to www.athearn.éom

©2019 Horizon Hobby, LLC ’HQR!Z?N_

polar solvents work best to both LR Glis
clean electrical contacts and Non-polar
to protect them by inhibiting oo
microarcing. Apparently, polar smpest
solvent molecules get trapped in Polar
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micropits of the metal surface, leaving an “electron charged” micro-

scopic residue. This electron-charged polar residue encourages micro- . .
arcing in the presence of an electrical current, quickly forming new m 4550 Cu. ft' M arine I n d ustries
4-Bay Cylindrical Hopper

metal oxides on the metal surfaces in electrical contact.

NOBTH AMEBICAN BB CQBPABATIO!

But non-polar solvents do the reverse. They actually “protect” the metal
surfaces from forming new oxides because they inhibit microarcing,

In the chart [2], I list the dielectric constant for a number of solvents,
contact cleaners, track cleaners, and the like. To make this chart, I
assume a dielectric constant of 3.0 or less constitutes a non-polar
solvent for our purposes. I assume a dielectric constant of 10.0 or more
means the solvent is polar. Anything in between is semi-polar.

CANADMAN

NATIONAL

380625

The best solvents for track cleaning are the non-polar ones. The worst
ones for track cleaning are the polar solvents! How many of us have
used IPA, lacquer thinner, or acetone for track cleaning? Bad, bad!

‘There are 9 different 12-car sels
1 set of 6 cars with Pneumatic Outlock Gates
| IE EVER AVAILABLE IN HO OR N SCALE

Also notice the “wonder cures” for dirty track are all non-polar! Ah-hah!

The other thing I notice is not all electrical contact cleaners are created
the same. CRC Contact Cleaner and Protectorant (do their chemists
know something here? — sure sounds like it) is CRC's lowest dielectric

constant non-polar product! et s " — | = S L =
While CRC 2-26 is often recommended on modeling forums for clean- A : E ' = s ——
ing, it's actually semi-polar. It’s far better than IPA or the like, but the ol '@g}yl []
CRC Contact Cle?mer and Protectorant is better still. Notice, CRC QD All body-mounted BRely otched mer] B0 roof-wall
Contact Cleaner is actually worse than IPA. couplers roof walks supports
Notice some model railroad track cleaners have lower dielectric con- External mechanical Raised air Extremely high
stants as well. They're on the right track, no pun intended! brake lines reservoir f~olution lettens
From this list you can see kerosene, WD-40 Contact Cleaner, CRC w2/ L1[1t)  TOLL FREE 1-866-840-7777 | www.pwrs.ca
Contact Cleaner and Protectorant, Deoxit D5, Neverstall, and mineral ©'0"5%". PORTERS WEBSITE pwrs.calclient_services/index.php
spirits are all excellent solvents to use for cleaning track and wheels. R g

P & Pacific Western Rail Systems
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Sharing Our Passion for Trains Since 1938

CLICK HERE

_ for the
Serious Modeler’s
Resourcel!

viore than 148,721 itemes,
over 567 manufacturers,
most at a discount from
full retail - all at
a fair price.
As always, in-stock orders of
$100.00 or more ship free

within the Continental U.S.I*
urcharges may apply for oversize items.

0800 West Alameda Ave.
Lakewood, CO 80226

(303) 777-6766
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Solvents to avoid include: iso-
propyl alcohol, MEK, acetone,
and lacquer thinner.

What about graphite?

Per the polar/non-polar chart,
graphite is a very interesting
substance.

Microscopically thin layers
of graphite are actually very
non-polar and greatly inhibit
microarcing.

But thicker layers of graphite
get increasingly polar. The
“layers don’'t bond” nature of
graphite is what makes it work
so well to counter friction. The
layers of graphite freely slide
right over each other.

But these extra natural lay-
ers also dramatically increase
graphite’s dielectric constant.

Track

3. Applying graphite to the inner railhead.

A

Order by June 24th, CIi/c Here.
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Utility Box HO Powered & Trailing Truck Kits

26” - 33” Wheels

Foam Work Cradle

Sugar Cube
Speakers

PENNSYLVANIA

477776
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When applying graphite to your track to help keep the rails from
microarcing, more graphite is not better!

In fact, what I tell people is one quick swipe on the inside railhead
is all you need [3]. You don't want to see it. If you can see the graph-
ite, then you have applied way too much! Just one quick swipe with
moderate pressure is plenty.

At this point, I think these non-polar versus polar solvents findings
suggest a clear direction for better track and wheel cleaning, and
how to reduce the amount of re-cleaning needed by inhibiting the
build-up of fresh black gunk on the wheels and railhead.

It appears you want to clean your track (and wheels) with a non-polar
solvent and then treat the inside railhead with graphite to further
reduce your frequency of cleanings. That's about as good as it gets!
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| MODELING NYC GEEP LOCOS

im Six shows step-by-step how to
research and properly detail New York
Central first generation Geeps
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