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Professor Choo Choo T-TRAK 101
Tw a perfect world
laqont wiring wonld
always be perfect, o

T+'s not and we @V&’

need o find out whyl




Professor Choo Choo T-TRAK 101

Common Lavout Wiring Problems

1 - Wodule wired Blue White Blue White
2 - Module leads color coded wrowg

3 - Module leads cowmected to wrong bus
4 - White and blue track leads commected o o

o

together!! (yes, it happensl!) &@“"

ND HEAVY BUS CABLEﬁ*
CAN BE BUILT WRONG



MODM LE TESTERS from the past

NRail has published articles about module +esters in past
newsletters and presented them on ZoomTRAK. Primarily
intended to test individual modules they were designed +o
enable layout co-ordivators +o test modules for standard
compliance and avoid electrical problems created when nown-
compliant modules were added +o layouts. A good idea but
a dannting task when the number of modules reduiring
testing is in the hundreds such as the mega layont i
Kavsas City for the 2018 NWMRA National Traiv Show.

As a result layouts get built with untested modules and
an electrical problem surfaces whewn the layout is powered
up. RATS!

OK!l Let’s test +he layout! All at once or in sections
depending ov it's size and configuration. But how??



A COVH'W]MH'\{ TOS‘l’GY‘ uHra low +ech
A continuity tester is simply a battery, a light bulb/LED, some wire and a couple of probes.

T+ is used to determive if there is a continuous connection between the two points the
probes are in contact with, If the light illuminates there is a continuons path between
the two probes. Can't get any simpler than that. Some use a buzzer rather than a light
for remote testing when the light can't be seen. And you can’+ burn out the bulb.

el

When testing our modules/laonts using independent Red and Mellow busses vo
two rails should ever be in contact with each other so the light should vever come ow.
Wiring mistakes create rail to rail contact so the bright light will tell us so. Now we must
find +he problem. For that we will “sectionalize” . . .



A COV]'HV]MH'\{ T6$+Gr uHra low tech

This represents a module - a single module -

.o\!\\ but it's just a module convected to a bunch

O 2 ’ 4 ° ¢ of other modules in a layout. T+ just shows
)‘ how the @ tests are performed +o see if any

...... of the 4 rails are connected +ogether some

how. They're not supposed to be so the light
should never come on whew doing the tests.
If a light does come ow, there is a problewm.

RULE #1: Disconnect all busses from the power supply!!

Convection to the power supply may give false indications and should the power supply be

turned on the power would damage the continuity testerlt ALSO, remove all locomotives
and rolling stock that are conmected +o +rack power for lights and sound effects or 227
Large layouts may be broken into sections by disconnecting modules and their red and yellow
power busses at a chosen location such as branch to spive +aps or wmid loop.
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This is a PERFECT world!!
NO lights ow all @ testsl!
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Test # - Yellow track B & W wires joived

Test # @ -Red track B & W wires joined

This will vot clear when the offending module/s is disconnected from the busses.
The offending module/s must be removed from the layont and corrected.
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This indicates the presence of a module/s wired WBBW.
This will clear when the offending module/s is disconnected from +he busses.
The offending module/s may remain in the layout disconmected from +he busses.
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This indicates a module/s with the track feeders labeled wrong (Red=Yellow/Yellow=Red)
OR a module/s simply mistakenly connected to the wrong busses.
This will clear whewn the offending module/s is disconmected from the busses.
The offending module/s may remain in the layout disconmected from the busses.
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This indicates a module/s wired BWBW.
This will clear when the offending module/s is disconmected from the Yellow bus.
The offending module/s may remain in the layout disconmected from the Vellow bus.
When sectionalizing modules need owly be disconnected from the Yellow bus. (thered bus is not involved)
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Layout Armageddon!!
This indicates a module wired BWBW and a module with reversed color Red/Mellow code.
This will clear when the offending modules are disconnected from the busses.
The offending modules may remaiv in the layout disconnected from the busses.
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For this presentation this small loop layout on four @ f+. tables (2 +ables wide by 12 f+.
long) is our problem. Once the layout was evergized the power supply/s were shorted - there
is an electrical fault of some kind in the wiring of the modules. The layout has independent
red and vellow loops with their own busses and standard BWWB module wiring. Both loops
are DC with separate busses +o allow future Red bus supply change +o DCL later during

the show. Somewhere the +wo busses are joived, but where?

we need to find out. NOW! The show starts in minutesl!
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With the power supply/s disconmected from +h
layout and all locomotives and rolling stock that
use track power (lights, sound effects, 77)
removed from the layout @ +ests are performed
with the contivuity tester across all @ ralil
combinations: 1 - YB/YW; 2 - YB/RW; 3 - YB/RB;
4 - W/RW; 5 - YW/RB; ¢ - RW/RB.

where: \B=Yellow Blue rail; Yw=Yellow White rail;
VO 2B=Red Blue rail; RW=Red White rail.




Since we kvow that ouly tests #3 and #4 show
results we do ot need to repeat tests #1, 2.5,
or @ as we sectionalize this layout. Pisconmecting
the first module from the Red and VYellow busses
did not solve the electrical problem.

So, we will contivue . . .
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Disconnecting the second module didn’t either . . .
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Nor the third . . . 3
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Nor the fourth . . . 3
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Nor the fiftht . .. 3

(I'm glad there's vot 40 modules

in this thivgll) U
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Nor the sixth . ..
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In this case once the seventh module is
disconmected from the layout busses +he
fault is removed. This identifies this module
as being the cause of the problem. Since the
fault is vow cleared vone of the remaiving
connected modules are suspect. BUT, is i+
the ovly problem module? What about those
modules that are already disconnected??
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Since the last module was found +o be +the
canse of the fault vo further sectionalizing is
reduired so modules removed from the busses
may wow be added ove at a time in any order
desired but testing must contivue.

why??
e.4here may be other similar modules!
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As modules continue +o be added to the &

layout busses the fault returns after the
second module is reconmected indicating that
it is also defective. T+'s presewce in the
layout was hidden by the other defective
module. Any vumber of defective modules may
be hidden until the last ove is removed and are [N )
ovly discovered as they are recovmected.
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Ovice that module is again disconmected from
the layout busses and the test indicates that
the fault is cleared that wmodule is identified
as being fankty. It can remain in the layout
BUT MUST remain disconvmected from the
busses.
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Ove by one each of the | ' ' | )
remaining modules is re- T N /
conmected to the busses o S ¥V | Tk 2 . .
and tested OK in any order desired wH'M s
the defective modules remaiving in the
layout but NOT conmected +o the busses. \ i I
(Correcting those modules may be attempted AFTER the =

layout is v operation TF attempting to do so POES NOT prevent the operation of the layout - Tt's all about the show!)
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With the defective modules removed from +he busses, but
still in the layout, and all the other modules confirmed OK
the power source/s is reconnected and we are

RUNNING TRAINS!!
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| a{r'@e layouts may be divided into “DISTRI g CC speak for “BLOCKS”)
i something like -l'hes& five. ,LHH—hougM all five 3isivioﬁ may come from the same ||
’\ PO ‘;'mr source each of the five feeders suppljing the districts are independent|

| |I of gach other so any electrical fault in any ohe district will vot affect the o+hay*$; BN
il Pesupplied large IaProqu  use independent power|supplies for each block so a || "
[U 1—adlrl—ao| block will not-affect the others. In \ ‘r/-_ se, in effect, the layout is | |
| \J; azlnliadq seoﬂovnallz,q}"’ _ N

\\ | // (This is assuming the isolation between districts/blocks is correct!) \ /




So far all T've talked about is the testing of simple standard loop layouts,
those that have +wo loops of track each supplied by +heir own bus, and problems
that might be encountered. As T mewntioned in my Yellow Bus Talkin’ T-TRAK presentation
a separate Mellow bus may vot be redquired. Tv such cases both the Red track and Vellow
track can be supplied from a single bus. That changes things. And both tracks of a layout

Single module row spive

S jf '
(] fmm— |

spive single row of modules is supplied by the same bus. All of this applies +o DC or DCL
layouts.

But, if you have a larger layout and use different wiring schemes . . .
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IF the faulted layout or district/block is large break it into 2 sections by separating
modules and discomnecting the bus section and determine which of the sections is faulted.

IF that faulted section is also large break it into two sections too, and so on, and only the
faulted section will require testing. After the faulted module/s is dealt with reassemble
the layout. (+the worst part is conmecting a large block of modules back togethert!)
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are supplied by the same bus as i |
! z 2 . 2 & this single row spine this is a
correct indication that the Blue
rails of both tracks are convected
together and both White rails are ||
also connected together.

But if an incorrectly wired
(such as a BWBW module) is
included in the spive this is the
Visual test result since all rails v V@

are connected together. AinyRed T —~“ ﬁ‘ﬁ ﬁ'i [
loops conmected +o the spive will R NN

also show a test # or #6 fanlt. k

A

‘ IF both the Red and Vellow tracks o ER




r 9 IF both the Red and Vellow
o O tracks are supplied by the
1 2 3 a 5 6 same bus as in this loop this
is a correct indication that
the Blue rails of both +racks
L i k are conmected together and
both White rails are also
convected together.

‘
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But if an incorrectly wired
module (such as a Bw
module or a module with
reversed R/y color code) is St L
icluded in the loop this is the
Visual test result sivce all

rails are conmected together. L

1 2 3 4 5 6




r Vir both the Red and Yellow tracks

® ® are supplied by the same bus as in SN
. / TONER \
1 2 3 4 5 6 this small loop that uses reverser | / SueLY )

cables to create a pseudo BWBW =
condition this is a correct dication .

! that the Blue rails of both tracks .

M 5 are connected together and both

| - ' white rails are also connected fi | “il
together. | I

‘

klallow track wiring reversed for BWBW r

o o 6 o o o
5 6

But if an incorrectly wired 1 2 3 4
module (such as a BW
module or a module with
reversed R/ color code) is i - ;
imcluded i the loop this is the T
Visual test result sivce all

rails are conmected together. L Yellow track wiring reversed for BWBW w




r Vir both the Red and Yellow tracks
® ® are supplied by the same bus as in

this small loop that uses reverser
cables to create a psendo BWBW

condition this is a correct indication [
that the Blue rails of both tracks
Hiitiit 5 are connected together and both
| - ' white rails are also connected

together.

‘

klallow track wiring reversed for BWBW r

o o 6 o o o
5 6

1 2 3 4

But if an incorrectly wired

module (such as a Bw
module or a module with
reversed R/ color code) is ' - 5

included in the loop this is +he
visual test result since all

rails are conmected together. L Yellow +rack wiring reversed for BWBW w
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SHOWING ONLY ONE TRACK AND BUS FOR CLARTTY
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Atthough the power supply always supplies 1007 of the pow anired by the layout conmecting it +o the layout in the middle
mivimizes the voltage drop at the end of +he bus by shorteving +he bus length and mivimizing the electrical load on any bus
section. The track rails also act as a parallel power bus. Rail joivers are the most restrictive element +o electrical power flow -
reduce the effect by maximizing the vumber of connected bus feeders. Power loading at any givew location around the layont
depends o the location of trains. Even though a layout may be divided into blocks/districts overloads can occur whew traivs collect
in any one place due to blocked movements or several sound equipped and/or track power lit passenger trains accumulate in a yard.
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A ZeemlRZK presentation by I+True North Rail
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