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Model Railroader staff built this HO scale layout, based on the Virginian
Railway. The select pine benchwork is sturdy, casters on the legs allow it to be
rolled across the floor, and its neat appearance nicely complements the layout.

The wide array of tools available
today, including affordable power drills
and saws, makes it relatively easy to
assemble benchwork for even large
layouts in a matter of days. You can get
solid results even if you've never done
any woodworking before, provided
you take your time and follow sound
design and construction ideas and
methods.

This book provides directions,
photos, and drawings for build-
ing many styles of benchwork and
explains many situations you'll come
across. However, it’s best to use this
as an idea book—depending upon
the space you're working with, differ-
ent methods may be better choices
than others.

You should have already established
your track plan before designing and
building your benchwork. There are
many fine track planning and track
plan books on the market, along with
plans that appear in model railroading
magazines. Whether designing your
own plan or using (or modifying) a
published plan, I highly recommend
reading John Armstrong’s Track Plan-
ning for Realistic Operation (Kalmbach
Books, 1998).

Whether you're using a published
plan, modifying an existing plan, or de-
signing your own, here are a few points
to consider:

* Keep all trackwork within arm’s
reach of the aisle or access area. This
varies depending upon your size and
reach and the height of the layout
(the taller the layout, the shorter your
reach becomes). Even scenic elements
located more than 30" from the layout’s
edge will eventually need to be dusted,
adjusted, or repaired, and if it’s not con-
venient to reach, it won't get done. Any
table wider than 36" should have access
from both sides.

* Avoid operating areas, or pits, that
are trapped within layouts. Shelf-style
walkaround layouts (or stand-alone tables
with peninsulas) have become the norm
for room-size and larger layouts because
they’re much easier to work on and oper-
ate. After all, how many times do you

~ 7~ really want to get on the floor and crawl

to an access area to build or run a layout?

* Avoid duckunders and liftout
sections whenever possible. They are
often an attractive feature when draw-
ing a track plan, and sometimes they
are unavoidable, but they can hinder
operations.

This second edition of Basic
Model Railroad Benchwork
takes much of the material
from its first edition (pub-
lished in 2002) and combines
it with material from Kalm-
bach’s classic benchwork
book, Linn Westcott's How
to Build Model Railroad
Benchwork. It also incorpo-
rates drawings, photos, and
information from benchwork
articles that have appeared in
I_ Model Railroader magazine.

I New edition '
) i
{
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* Plan for aisles. Make sure all aisles
are as wide as possible—at least 24"
and preferably 30" to 36". Long, narrow
aisles should contain wider areas that
allow two operators to comfortably pass
each other.

* Avoid hidden (below main level)
staging tracks if possible. If you must
have hidden track, keep it simple with
as few turnouts as possible, and make
sure you provide access to clean the
track and fix derailments.

* Be creative. This book can only sug-
gest methods for accomplishing your
goals. It can't show you exact blueprints
for the specific benchwork to fit your
space. Use your imagination for tackling
unique situations that confront you..

Many modelers ask what the “best”
benchwork method is, but the answer is
that there simply is no one best way to
build benchwork. You can choose open-
grid or L~girder, freestanding or at-
tached to the walls, foam shelves, steel-
stud benchwork, or a combination of
styles—all can work well. Your choices
will depend upon the space available,
your final track plan, and whether you
can attach benchwork to walls. Use the
methods you feel will work best in your
space and situation and the ones you're
most comfortable building.

'The key is to have a specific plan for
your benchwork, just as you do for your
track plan. Prepare a detailed sketch
of your benchwork plan. This will help
you estimate the materials you'll need
and will help reveal any major problems
before construction begins.

Turn the page, and we'll start by
looking at the various materials you
have at your disposal and the tools it
will take to do the job.
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A combination cordless drill and
driver is the handiest power tool you
can own. Several types of driving
bits are useful, including reversible
and separate Phillips, standard, and
square-drive bits.

It's also a good idea to understand
the materials you'll be working with.
All 2 x 4s aren't created alike. There are
many types of lumber and plywood,
along with fasteners and other materi-
als, out there. Some work better than
others in different situations, and
knowing what does which job best can
save you time, money, and frustration.
Let’s start with a look at tools.

Once considered luxury items, power
woodworking tools are now quite
affordable. A couple of choice power
tools will dramatically decrease the time
required for a project while increasing

the quality of the finished product.

Safety glasses

Protect your eyes when build-
ing benchwork or doing any
other model railroading task.
Not only should you wear
safety glasses when operating
power tools, you should also
wear them whenever you're
hammering or driving nails,
soldering, using a hot-glue
gun, or doing any other job
where small bits of wood and
metal could go flying.

The table on a compound miter saw rotates to allow cuts at angles to just
beyond 45 degrees. The blade can also be angled.

Saw tables, such as the TableMate, are handy for supporting lumber while it's

being cut.

Cordless drill

One tool that I consider a necessity is
a cordless drill and driver, 2. It’s among
the most versatile and useful tools you
can have around the house, and you'll
use it for many tasks other than build-
ing benchwork.

B Today’s cordless drills have all the

tdrque you'll need for both drilling
holes and driving screws. Choose one
with a %" keyless chuck. It should
also have at least two speed settings.
High-quality cordless drills are made
by DeWalt, Ryobi, Black & Decker,
and others. Most of the price difter-
ential is based on battery pack voltage.

In general, the higher the voltage, the
more torque it has and the longer the
battery will last. Most drills come with
two battery packs, so you can have one
charging while you're using the other.

For most of us, a 9- to 12-volt drill
provides more than enough power.
Dirills up to 24 volts are favored by pros,
who subject their tools to constant daily
use. The tradeoff is that their battery
packs are larger and heavier, as well as
more expensive.

You'll need drill bits in various sizes.
'The sidebar on page 10 explains the
different types of bits available and

their uses. You'll also need screwdriver
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Coping saws are designed to cut
while the user is pulling down, as
when cutting a curved corner in a
piece of plywood.

Handsaws

With the many power tools on the
market today, it’s easy to forget that
hand tools are still very important
in working with wood and other
materials.

Several types of handsaws come
in handy for model railroaders, 7. A
good-quality crosscut saw will prove
useful in cutting dimensional lum-
ber as well as plywood. As the name
implies, they are designed for cutting
across the grain of the wood.

Like other saws, handsaws are
measured in teeth per inch. Saws with
many teeth per inch will cut slower but
produce a cleaner cut; saws with fewer
teeth per inch will cut quicker and more
easily, but the cut edges will be rougher.
I've found the Stanley 7 tpi saw shown
in photo 7 to be a good general-purpose
saw, but I also have a 10 tpi saw on hand
for smoother cuts.

For making fine curved cuts by hand,
use a coping saw, 8. Keep the blade
perpendicular to the surface. Note that
coping saws are designed to cut with the
saw pulling down—not being pushed
like a crosscut saw.

Keyhole and drywall saws are
designed for cutting holes in closed
areas; you can be start them by drilling
a hole in the material large enough for
the saw blade to pass through. With
these saws, it is important not to get
too exuberant—if the saw pops up
through the hole, the result is often a

Small miter boxes typically have grooves cut at 90 and 45 degrees. The cut is
made pushing against the far wall.

Oiling each side of a saw blade helps prevent binding and keeps blades from
rusting.

Screwdrivers come in man;/ blade sizes and shaft lengths. The curved-handle
screwdriver at left is handy for getting into tight spaces.







Be sure to mark wood to be cut,
and keep the saw blade to the right
of the cut line (to the left if you're
left-handed). Don't try to force the
saw through the wood—Ilet the saw
do the work.

Screwdrivers

The two most common types of
screwdrivers are standard (slotted)

and Phillips (cross pattern). However,
screwdrivers come in a variety of sizes,
with long and short shafts and blades in
small, medium, and large sizes, 11.

It pays to have at least two sizes of
cach on hand. Whether using a screw-
driver or a power driver, it’s important
to use the proper size bit, 12. Using
too large or too small a screwdriver can
damage both the screwdriver and the
screw, 13.

Squares

When building benchwork—or any-
thing else in wood, for that matter—it’s
important to keep pieces square with
each other. Several types of squares will
work in various situations, 14. Com-
bination and try squares are handy for
marking 45 and 90 degree angles in
dimensional lumber.

Framing squares (also called a car-
penter’s square) are simple L shapes,
typically with one arm 18" long and the
other 24", They're useful for marking
larger material and checking the square
of pieces at a joint.

If you're marking or cutting a lot of
plywood, foam, or other large sheet
material, you'll find a drywall square in-
valuable. As the name implies, it is de-
signed for marking and cutting drywall,
but it works well for other material. It
has a 4-foot-long arm and a 22" T to
reach all the way across a 4-foot-wide

sheet of plywood.

Clamps
Clamps hold pieces in place or together
while you measure, level, and fasten
them. In building benchwork, you'll
find that you'll need several clamps of
various styles, 15.

Traditional C-clamps are a popular

choice, and they are available in many

sizes—those with 4" jaws are the
handiest for benchwork. Tightening
the threaded rod grips the material in
the clamp and results in a very strong
joint. However, they can take a while
to adjust, and they can mar the surface
being clamped, so use a thin piece of

Regardless of the type of head
(slotted, Phillips, square, or other), a
screwdriver blade should fit solidly
in the notch of the screw.

Screwdrivers that are too big can

slip and damage the screw or work
surface. Using a screwdriver that is too
small can also damage the screwdriver.

|

You'll find conventional C-clamps as well as quick-release bar clamps handy for

building benchwork.

11
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Dehumidifiers

Most problems with expan-
sion and contraction on a
layout are caused by humidity
changes that affect dimen-
sional lumber. Problems can
include cracked scenery,
gaps or kinks in rails, buckled
subroadbed, and liftout sec-
tions or swinging gates that
no longer fit properly. These
problems are exacerbated
| in basements, where humid-
' ity can range from less than
20 percent in winter to more
than 70 percent in summer. Avoid boards like this 1 x 2, which has a knot that severely compromises its
If you have a layout in a strength.
basement, even one that
seems dry, it's wise to run
a dehumidifier during the FLAWED BOARDS
humid summer months. Keep
a humidity gauge near your
layout, and if the gauge goes
above 50 percent, turn up the
dial on the humidifier. Humidi-
fiers are rated by the space
they can cover; check the
manufacturer’s specifications,
and buy one with a capac-
ity that matches your layout
space.

plastic, and steel, to name just a few. In I
addition to the materials themselves, an Straight Slight bow Major bow Cup Twist
impressive array of glues is available as
are screws, nails, and other hardware.

With such a variety, it’s important to 20 | I |
understand what the different materi-
als are designed for and what their
strengths and weaknesses are.

A key point to remember is that most
of what we do in assembling bench-
work will be covered up by scenery.

The most important criteria are that
benchwork be sturdy, durable, and
square. There’s no need to pay extra for
(or do extra work on) cosmetic features
that will later be hidden.

Most of our work is done with lum-
ber and wood-based products, so we’ll
look at these materials first.

Dimensional lumber y
Dimensional lumber (in the form of
sawed boards or planks) is the basic
material for many types of benchwork,

17. Stick to soft woods like pine or Plywood is made of three or more plies of wood glued and bonded together
fir, which are readily available and far under high pressure. Shown here are standard 4", 2", and 34" pine or fir
cheaper than hardwood. plywood.

13






Hardboard, such as this 18" sheet, is a dense fiberboard
that is usually tempered on one or both sides, giving it a

smooth, hard surface.

Extruded foam insulation board comes in various thicknesses,
including these 172" pink and 2" blue sheets.

B-C works best for most benchwork
uses.

One often-overlooked piece of
information found on the stamp is
the wood species group number. Use
Group 1 plywood if possible, as it is
the strongest and stiffest. Group 2 is
the next best. h
Other sheet material
Particle board is a heavy, dense board
made from sawdust and woodchips
glued (bonded) together, 23. Because it
is difficult to easily drive staples, track

Homasote a nontempered fiberboard commonly used for
insulation, is an excellent roadbed material.

g E—

Drywall has plaster sandwiched between paper surfaces.
The edges of each sheet are beveled slightly to make it

easier to join them with drywall tape and joint compound.

nails, and other small fasteners into

it, particle board is too hard for many
benchwork uses. It is also much more
prone to sagging than plywood, making

it a poor choice for subroadbed and

- shelving, and it will deteriorate quickly

ifit becomes wet.

Waferboard and strandboard (OSB)
are similar to particle board but contain
larger pieces of wood, 23. These materi-
als are designed for sheathing. Their
hard, rough surfaces limit their use in
benchwork, but since OSB tends to
be less expensive than plywood, you

can use it where a smooth finish isn’t
required.

Tempered hardboard (Masonite is
one brand) is made from wood fibers
and resins bonded under high pressure.
The result is a very smooth, hard surface
on one or both sides, 24. Hardboard is
an excellent choice for backdrops, fas-
cia, and control panel facing. It comes
in %" and %" thicknesses; the thin
variety is much more flexible.

Homasote is a light-density fiber-
board used as construction insulation,
25. It is soft enough to push nails and

15
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Useful screws, from left, include a 3" stainless steel deck Hex and carriage bolts are available in a variety of lengths
screw with square-drive head and 272" and 1V4"coarse- and shaft diameters. These 4" bolts, together with nuts
thread drywall screws. and washers, are handy for benchwork.

1\
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Types of nails include masonry, common, finishing, drywall, = Some of the most commonly used adhesives are carpenter’s
galvanized roofing, and wire. glue (aliphatic resin), white glue, polyurethane glue, and
latex construction adhesive.

or rounded heads. Other specialty nails  gluing wood to wood it’s tough to beat  which is safe to use on plastics and

include drywall nails (which have small  yellow carpenter’s glue. It’s water- foam board, and Heavy Duty Liquid
ridges on the shaft, resembling screw based and impervious to water once Nails for bonding wood to concrete
threads), galvanized roofing nails, and dry, sets quickly, and provides a very walls or floors.
masonry nails. strong bond. Polyurethane glue (such as Gorilla

Nail length is designated by penny White glue has many of the same Glue) expands as it dries, filling gaps
sizes, with a d suffix. The larger the “qaalities but doesn't contain the fillers  and providing a strong bond joining
number, the longer the nail: a 2d (two-  of carpenter’s glue and isn't as strong. wood to nonporous materials such as
penny) nail is 1" long, a 4d nail is 1%4",a  It’s still good for lesser duties such as metal, ceramics, and coated particle
6d nail is 2", and so on. gluing roadbed to subroadbed. board such as Melamine.

For joining dissimilar materials, Foam-specific glues, such as Wood-

Adhesives use a construction adhesive such as land Scenics Foam Tack Glue, are good
A few basic adhesives will get you Liquid Nails. There are many types, for gluing foam insulation board and

through building benchwork, 33. For including Liquid Nails for Projects, foam core.

17






4 X 8 GRID TABLE

1x4x96 frame sides

Joists on 19"
centers

1x2 braces

}47
P07\
U

Cut to fit

-\

Y4" plywood gussets

1x4x46%
frame ends
/ and joists

/— 2x4 legs

Side brace
[~ omitted for

clarity

L
MATERIALS

Lumber
1 x 2, 8-foot, 4

However, table layouts have draw-
backs. They take a lot more space than
you would think—something not
readily apparent when you're looking at
a 4 x 8 sheet of plywood. For example,
to make a 4 x 8 layout fit in a room and
be usable, you'll need at least 2 (and
preferably) 3 feet of space around it on
all sides. This means that a 4 x 8 layout
actually needs about 10 x 14 feet of
space.

Track plans for table layouts can be
rather limited. Curves must be neces-
sarily tight to keep the track on the
table, so it’s tough to run large locomo-
tives, passenger cars, and long rolling
stock. It’s difficult to add dramatic
scenic elements, such as a large bridge,
a turntable with a roundhouse, or a
mountain, because large individual ele-
ments tend to dominate the layout and
do not allow room for much else.

This doesn’t mean you shouldn’t build
a table—just be sure to look at all of
the alternatives, such as shelf designs,
before beginning construction.

If you decide to go with a table, there~
are several designs to choose from. Grid
tables (sometimes also called butt-joint
tables) are ideal if you're looking for
a simple square or rectangular layout.
Another option is L-girder benchwork,
which is especially well suited for a

layout with curved sides or if you need
a table longer than 12 or 14 feet (see
Chapter 3 for details). We’ll also look
at plywood framework and tables made
from hollow-core doors.

Frame table
Let’s start with a simple grid-style
table made from dimensional lumber, 2.
Tables like this are sturdy, easy to build,
offer good access for undertable wiring
and switch machines, and provide floor
space for storage.
A frame of 1 x 4s is more than
solid enough to support scenery and
trains in any scale. The table shown
is designed for a 4 x 8-foot sheet of
plywood. For smaller tables, use 1 x 3
lumber and 2 x 2 legs or choose one of
the designs shown on pages 26 and 29.
You can see several types of bench-
work joints in figure 3. The key with
any butt-joint assembly, as with this
table, is that the ends of the 1 x 4 joists,

_ends, and sides should be square. To do

s, use a miter saw to make all of the
cuts.

Assemble the framing to support the
table, starting with the outer 1 x 4s. Drill
countersunk pilot holes at the ends of
each side 1 x 4, 4. Add glue to the end of
an end piece, 5, and then use a cordless
drill or driver to screw the side piece in

1 x 4, 8-foot, 5
2 x 4, 8-foot, 2
" plywood, 4 x 8 feet, 1

Ya" plywood, scraps for gussets

Hardware

Ya" x 3" carriage bolts, nuts, and
washers, 4

No. 8 x 134" screws, 54

No. 8 x 1’V/f;"rscrews, 12

No. 8 x 3" screws, 12

T nuts with threaded feet, 4

place, 6.1 used 134" wood screws, but
drywall screws will work as well. Repeat
this process until you have the outer
frame assembled.

Before adding the crosspieces
(joists), check your track plan for
any recessed areas. It’s possible to do
modifications later, but it’s easier to
adjust the interior framing now, if pos-
sible. Also, try to avoid having turn-
outs directly above joists, as the joists
will interfere with undertable switch
machines or mechanisms.

Mark the center of each joist along
each side, 7. When adding joists, make
sure that each is vertical by clamping a
try square in place as a guide, 8. Glue
and screw the ends of each. You can see
the completed top frame in photo 9.

19






Layout height

Before building a layout

of any type—tabletop or
around-the-walls—you need
to determine the layout's
height. Layout height has
been a subject of great
debate in model railroading
for years. The current trend

is toward eye-level position
of trains, giving the most
realistic (ground-level) view.
However, many modelers fa-
vor a lower height that allows
viewing more of a scene and
makes it easier to work on the
layout.

Many factors enter into
the layout height debate,
including your height, the
type of layout you're building
(Midwestern plains or Rocky
Mountains), whether you plan
to operate your layout while
standing or sitting, the height
of your ceiling, and whether
the layout has any significant
grades.

Large walkaround-style
layouts are generally built
taller than table layouts
because the operators are
continually moving around
the layout, following their
trains while running them. For
a small room or freestanding
layout where operators are
sitting, a lower height might
be better. Although it's fun to
watch trains at eye level, tall
layouts can be awkward for
operators if hand uncoupling
tools or hand-thrown turnouts
are used. Also, the taller the
layout, the more difficult it is
to reach in to work on scenery
or fix any problems. If your
layout is built on a continuous
grade, you may have to start
at a fairly low level in one area
and continue to a tall height
in order to keep the grade
going. Consider all of the fac-
tors and choose a height that
will work best for you.

F oE—

Run a bead of yellow carpenter’s glue on the end of the end piece before
screwing it in place.

BE———— . S
Screw the side to the end using drywall screws or 1%" No. 8 wood screws.

-

Mark the location of the center of each crosswise joist on the top of each side
] member.

21




































































































































































































































































