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ASSEMBLING BOXES of vari-
ous sizes and shapes is a fun-
damental building skill, par-

ticularly if you model trains, military
vehicles, or stru c t u res. Styrene is
ideal for boxlike assemblies because
of its uniform strength and ease of

both fabrication and assembly.

Let’s start with layout
The first step in building anything

from scratch is to lay out the parts.
This can be as simple as drawing pen-
cil lines directly on styrene sheet, or

as complex as producing detailed
plans and engineering drawings.
Most modeling projects will fall
somewhere in between, usually at the
simpler end of the spectrum.

Jack Burgess’ structure project on
pages 22 and 23 employs templates
made on a computer, and if you are
p roficient with such a program it
greatly simplifies the layout chore.
You can also use published drawings
as templates by photocopying them
to the scale of your model and taping
or gluing them to sheet styrene. The
sidebar on pages 20 and 21 provides
the simple math you’ll need to calcu-
late enlargement and reduction per-
centages.

When you are designing a model,
it’s often worthwhile to first make a
full-size mockup from card b o a rd .
This extra step helps you think
t h rough how the model will go
together, and lets you evaluate the
shape and size in three dimensions.
(It also means you can throw mis-
takes away and try again without
wasting anything but cardboard!)

Just about any rigid, single-ply
cardboard will do for this, including
printed product packaging. If you cut
the cardboard parts carefully, you can
use them as templates for making the
model parts later.

Scale rules and other
measuring tools

My most essential layout and
assembly tool is the right triangle.
This can be a drafting triangle, a
machinist’s square, or even a home-
made styrene item. I have an assort-
ment of machinist’s squares and pre-
fer them over plastic tools because
most solvents and glues won’t stick
to them. Their weight also makes
them handy as assembly fixtures.

A 12” metal scale rule is indispen-
sable for cutting styrene sheet, and
you’ll need a rule graduated in your
modeling scale for measuring and
laying out parts. Chapter 2 shows a

This charming country church in 1/64
scale is the work of Geoffrey Stippes. He
built the model as a gift for his wife to
commemorate their wedding — which
took place in the full-size church!

Chapter 4

Scratchbuilding
Basic Boxes
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vernier caliper graduated in HO
scale, which allows accurate meas-
u rements. Triangular arc h i t e c t u r a l
and engineering scales come in
handy when your model corresponds
to their graduations.

Dial or digital calipers can be used
for scale measurements, and the new
digital calipers are really easy to read.
Simply convert the measurement on
the real thing to inches and divide by
your scale on a calculator. Here’s a
simple example:

4´-6˝ = 54˝ /48 (for 1/48 scale) = 1.25˝

Use drafting dividers to lay out
repeated spacing, such as for win-
dows. If you use the points of the
divider to make prick marks where
you need to cut, you’ll be able to feel
the point of your knife contact the
tiny indentation. This gives you a far
more accurate measurement than a

pencil line, which has a width of its
own.

Drawing parts on plastic
To draw parts on plastic sheet,

always use a metal straightedge and
a square. Check right-angle corners
on the sheets with a square, even if

Geoffrey Stippes’ Sn3 (1/64 scale) box-
cars (above) are all styrene. Brian
Ellerby made the S scale sheds at right
from Evergreen sheet and strip using
techniques explained in this chapter.

Crisp 90-degree angles are essential for building accurate
models, and these are the tools to help you achieve them. From
left to right: Metal and plastic drafting triangles, four metal
machinists’ squares, and a pair of heavy toolmakers’ right-
angle clamping plates.

You’ll need a stainless-steel scale ruler for your scale to meas-
ure and lay out scratchbuilt models, and to cut sheet styrene.
The triangular engineer’s scale, top, comes in handy when
either your plans or your model correspond to one of its six
graduated edges.
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Scaling down prototype dimensions got a lot easier with the
advent of digital calculators. They’re inexpensive, so you can
have one that stays on your workbench. The digital-readout
calipers are equally handy for transferring dimensions.

Dividers are handy for marking repetitive dimensions such as
window spacings or rivet locations during layout. Make sure
the divider legs end in sharp points so you can use them to
prick accurate locations on the styrene.

SCALING UP AND DOWN

Ready for your first math lesson in
years? Our challenge is to produce
accurate scale drawings in the size of
our model, so we can compare model
parts to the drawing and use pieces of
the drawing as templates.

What scale is your plan?
The first tool we’ll need is a calculator,

and the first calculation we need to make
is the actual scale of the plans we have.
(Just because they say “1/48 scale”
down in the corner doesn’t mean it’s
true.)

Start by finding a long, labeled meas-
urement on the plan. Let’s say it’s 50
feet. Convert that to inches:

50´ x 12 = 600˝

and divide the inch measurement by
the stated scale of the drawing:

600˝ ÷ 48 = 12.5˝

Now measure the labeled measure-
ment on the plan and compare it to the
number you just came up with. Suppose
it turns out to be 12.3˝ instead of 12.5˝.
The plan is some scale other than 1/48!

We now know that 12.3˝ on the plan
equals 600˝ on the real thing. If we divide
600˝ by 12.3 we come up with 48.78 —
so the plan is actually 1/48.78 scale. This
is not at all unusual with published plans.

Calculating an enlargement or reduc-
tion percentage

Suppose we want to build a model in
1/35 scale. That means we’ll have to
enlarge the plans we have.

The formula is:

Scale of drawing
Desired scale     =    Conversion %

We divide the scale of the drawing we
have by the scale we want, and express
the result as a percentage:

48.78 ÷ 35 = 1.39 = 139%

The same calculation will work if we are
building in a scale smaller than the
plans, say, 1/72 scale. We again divide
the scale we have by the scale we want:

48.78 ÷ 72 = .68 = 68%

One easy way to check that you’re
doing the calculation correctly is to


