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August 2020 – With the onset of the Covid 19 restrictions, I had a lot
of time on my hands and  decided to add a second level to my 
NORFOLK SOUTHERN CONNECTOR HO scale model railroad.

The layout, originally being a 4’ by 8’ double oval with a crossover 
between the ovals, had undergone an expansion to 12’ by 20’ over 
he years resulting in the original ovals not being used as part of the

main line very often. 

INACTIVE DUAL OVALS

The desire to create a second level for the layout caused research to 
ake place. I knew that I wanted a sixteen-inch difference in levels but 

was not sure how to accomplish the two levels together.

From the research I found I had three choices-

A. Move the trains manually by picking them up and placing them on 
the second level. 

B. Create a run long enough to accommodate the height differential. 
C. Build a HELIX. 



Manual movement

Move the trains manually by picking them up and placing them on 
he second level. 

Not prototypical and this would be a poor choice and have a 
significant impact on set up time if I was to move onto operations 
sessions on my railroad.

Creating a Run

The desirable maximum incline on a railroad is a maximum 2% 
grade.
This would be a rise of 2” in 100” and to get a 16” rise it would 
equire 800” of track run, (a run of 66’ 8”). My layout room is 12’ by 

20’ which would allow a maximum 64’ run around the perimeter of 
he room before the track would be over itself. 

This was not doable due to doors/windows/other obstructions on 
he perimeter walls.

Building a HELIX

This was a viable option, and I went back to the internet and did more 
esearch on building a helix. 

found a website –
http://www.trainweb.org/s-trains/helix/percent_grade.htm that had a
rack rise and helix calculator, and other information on how to build a 

helix.

Considerations for a HELIX

How much space do you have for the HELIX ?
What scale are you working in ?
Do you want single or multiple tracks ?
What radius can your equipment handle ?
Length of trains?
What grade % do you want ?
What materials do you want to use ?



Considerations

How much space do you have ?
The HELIX will take up space and the larger the track radius you use
he larger the HELIX will be. Thus, the space is dependent upon the 

scale you are working in and the number of tracks you want.

What scale are you working in ?
The larger the scale the larger the HELIX will be in size, width of  
ings needed, and the height you will need between the tiers. 

Considerations

What grade % do you want ?
Do you want a Saluda grade (7%) or something more reasonable, 
ike a maximum of 2% which would be more prototypical.

What materials do you want to use ?
There are several materials that you could use, such as wood, mdb,
or other materials.

Considerations
Do you want single or multiple tracks ?
Multiple tracks will require a wider roadbed to accommodate the tracks. You 
will need space between the tracks to allow equipment movement in opposite 
direction if you have multiple tracks. This will affect the width of the HEXLIX 
ings.

What radius can your equipment handle ?
The minimum radius for the centerline of the track in the helix is dependent 
upon the equipment you will be running.

Length of trains ?

Considerations

What train clearance do you need between the levels?
You need the height of your tallest equipment plus a little more to 
allow for expansion/contraction and other factors.

How will you separate the levels?
Threaded rod
Wood blocking



Considerations – Height Separation
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Considerations – Superelevation

Superelevation is used by prototypical 
railroads to assist in keeping the train 
on the track in curves. 

In model railroads superelevation can 
be modeled but there is a need to 
consider not overdoing it so that it will 
not cause long trains in a helix to 
overturn toward the inside of the helix. 

A little superelevation is ok but don’t 
over do it. This is not the Daytona 500!

The How

Using Microsoft Excel,  I created an elevation chart that would 
allow me to measure the change in height at any point on the 
helix.

Zero being the beginning and 16 being the topmost elevation 
above the base.

The Elevation chart



The Elevation chart

The Beginning
Urban Renewal

Urban renewal starts with removing the dual oval track, 
crossovers and scenery. 

Urban renewal starts with removing the dual oval track, 
crossovers and scenery. yy

Construction – First Step

A portion of the outside oval was left to provide a marker 
for the start of the helix run. The is the “base” elevation of 
the helix.

A hole was cut into the existing layout to 
allow access to the center of the new helix. 
“Things” do happen, and you need a plan “A” 
to be able to access the inside of the helix.

Construction – Second Step
Making of the helix segments

e helix design called for six segments 
create each level.

e segments were to be 4” in width to 
ow the needed horizontal clearance 
a single track.

egment template was made using a 
” centerline which created an inner 
ius of 24” and outer radius of 28”.

e template was traced onto a sheet of 
plywood then the segment was cut 

t with a band saw.

24”

28”

26” centerline



Construction – Third Step
Creating the transition from flat to 2.27% grade

The transition from flat starting point to the 2.27% 
grade was constructed. The transition is necessary 
to permit the trains to begin/end the slope of 
necessary to make the climb to the second level 
and not have issues with couplers becoming 
disengaged and other operational issues.

The track work is following the path of the original 
layout outer oval.

The slope level is used to check for proper grade.
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Construction
Assuring proper grade.

Here is a close-up view 
of the slope level that  
was used to set the 
proper roadbed slope. 

The vertical dimension 
from the Excel 
spreadsheet was also 
used to assure that the 
trackwork was of the 
proper slope.

Construction

At this point the transition has been 
completed, and a “wye” has been 
created to allow trains to approach of 
leave the helix and to either direction 
on the lower level.

Entrance/Exit 
from the helix.

Construction
The transition leg is been completed, using
wood blocks for level separation, and work
the actual helix has begun. Note that on th
level the wood blocks are installed 
perpendicular to the track, are of different 
height, and the top is beveled to the “grade
to allow the track bed to be solid against th
blocking for connection purposes.
 
Remember that once the base level is 
completed the blocking will be of the same
height. You DO NOT keep adding slope to t
layout as the track is now maintaining the 
separation between the rings. 

IF YOU KEEP adding slope you are making a
big mistake, and the result will not be what
correct AND you will end up with a 
tremendous grade percentage greater than
that of the Saluda Grade.

1” x 3” wood 
blocking



Construction

th the six segments of the first ring installed and vertical spacing 
cks in place the blocks will now be installed on the sides parallel to 
 track and will no longer need the grade bevel.

e track is installed, as construction progresses, as there will not be 
ficient room to install it later. The segments are joined over the 
od blocks for support.

w is a good time to check the clearance between the rings to assure 
is “good”! Remember, measure twice to keep from having to go 
ck and “fix” it later.

Construction

Everything was going great, according to 
Hoyle, when I got to this point and 

encountered a BIG issue . The track 
work was going to intersect with the 
existing light fixture! Whoops! How did 
that happen?

The darned light was going to interfere 
with the final level, and the engineering 
department was going to have work out 
a FIX for it, either remove the light OR 
stop going vertical.

Construction

After considering the 
options, it was 
determined that light 
was an important to 
the layout so you could 
see it! Thus, STOP 
going vertical and level 
out.

This is the transition 
point from the helix to 
the second level.

Construction

Time to get track power arranged to 
power the HELIX. 

A track wiring buss connection block 
was installed with connection to all 
levels of the helix to assure there as a 
good source of power for the 
locomotives.

The buss is connected to the power 
district of the layout that connects to 
the HELIX.



Testing of the HELIX

A test run with one of the possible 
combinations of locomotive and consist was 
done to make sure all was good, and it was. 

By design trains on the layout are a maximum of 
5 cars in length. This is due to the limited length 
of sidings on the layout.

Due to the helix radius the trains will be limited 
to two axle locomotives. Three axle could run 
on it, but I am limiting it to two axle for 
locomotive safety.

Construction Complete

The helix is installed and now 
what to do so no one can see as 
it not the best scenery for a train 
layout. 

You don’t see to many 
prototypical helixes on real 
railroads!

Finishing the Helix

1” x 2” wood supports were installed on the outside of 
the helix to support 1/8” Masonite material. I painted a 
background on the Masonite and added scenery to the 
front consisting of a town square and park.

Finishing the Helix

This is the upper-level 
entrance/exit from the 
helix. I didn’t like the light 
in the tunnel and a sight 
line that allowed the helix 
to be visible, so I installed 
a shield made of 
cardboard and painted it 
black. (right photo)



Finishing the Helix

didn’t like look of the exposed tortoise motor at the interlock on the first level. So, I kit bashed
tower building to hide the motor.

Finishing the Helix

The Finished Helix

The left photo shows the 
start, and the right photo 
shows the finished 
product from an upper 
view.

You can see the view 
block for the upper helix 
entrance/exit point that 
makes it more difficult to 
see the helix at eye level 
through the portal tunnel 
there.


