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This kit is a 1:16 scale model of a two-bedroom house. It contains all the lumber needed to frame a twobedroom house with a truss roof or a hip roof.
This kit teaches proper construction techniques according to the International Building Code (IBC). Local codes
may vary, however, nearly all municipalities have adopted the IBC to ensure uniformity and safe construction.
The drawings in this kit are drawn to 1:16 scale and can be used for wall layout. The dimensional lumber is cut
to scale to emulate lumber one would purchase at a lumberyard. The studs come cut to length and all other
dimensional lumber is cut by the kit builder. The dimensions on the drawings are actual size dimensions.
An architect scale will be used throughout the building of the kit to convert actual dimensions to 1:16 scale
dimensions.

Materials Included:
• Lumber
- 60 – 2" x 4" (1/8" x 1/4" x 24")
- 5 – 2" x 12" (1/8" x 3/4" x 24")
- 20 – 1"x 6" (1/16" x 3/8" x 18")
- 80 – 2" x 6" (1/8" x 3/8" x 18")
- 225 – Precut Studs (1/8" x 1/4" x 5" – 11/16")
• Architect scale
• Nails (pins)
• House plans
• Foam base
• Glue
• Sandpaper
• User Guide

Materials Included (but not in Refill Kit):
• Lumberjack Cutter

Items Required, not included:
•
•
•
•
•
•

Hammer
Needlenose pliers
#2 Pencil
Waxed paper
Masking tape
Lil’ Termite Sander (optional)

The lumber in this kit is balsa wood. Balsa wood is a lightweight wood grown mostly in Central America. Because
it is a soft, open-cell wood, it is easy to cut, nail, and glue. The included glue is very tacky and quick drying – it
dries clear and works well with balsa wood. The Lumberjack Cutter cuts all the angles needed to make either
house. The cutter’s design emulates a chop saw in that the blade is hinged from the back and comes down
through the wood as a chop saw would. Sanding is required for the side cuts on the hip roof house. Pitsco offers
a power sander called the Lil’ Termite Sander that can be used instead of sandpaper.
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Before Building
Before you begin to build a house, there are some things you should be familiar with.
First, read through the glossary located on the last pages of this user guide to help you understand the
instructions and drawings.
Second, become familiar with the use of the architect scale, sometimes called an architect rule. Architects use
these extensively to make scale drawings and to measure scale parts. An architect scale has 11 different scales
on it. In this kit, you will use the 3/4 scale. This means that three-fourths inch on the house drawing is equal to
one foot on a full-size house. If the drawing calls for a piece of lumber to be six-feet long, you would measure
from 0 to 6 on the 3/4 scale. Start at the zero on the 3/4 scale. The foot divisions are to the right of 0 from 1 to 14.
The inch divisions are to the left of 0.
Third, understand how to read the drawings. Sheet 1 shows the elevations of the house or how the house might
look on the outside when finished. It also shows the floor plan of the house. Remember, the dimensions on the
drawings are full-size house dimensions, not scale dimensions. The floor plan drawings on Sheet 1 are drawn
in 1/4 scale and the drawing on Sheet 2 is drawn in half scale. If you try to measure on these sheets, use the
appropriate scale on your architect scale. Note: On Sheet 2, each wall is numbered and has an arrow pointing to
that wall. The wall drawings are drawn as though you were standing on the number and looking at the wall as
the arrow indicates. Also note the legend on Sheet 2 that tells you how to identify studs, cripples, trimmers, and
wall ties.
Fourth, decide before beginning if you are going to build a truss roof or a hip roof house. Remove the
unnecessary sheets from the drawing set to avoid confusion. Some walls are the same for both houses and
some are different. Identify the walls you need for the chosen house before beginning (see wall index on page
4).
Fifth, become familiar with the Lumberjack Cutter. Making 90-degree cuts is easy. Just measure and mark the
board and cut on the mark. When making angle cuts, cut the board to length first and then cut the angle. Keep
your fingers away from the blade. Do not cut anything other than balsa wood.

Building the House
Decide if you are going to use nails, glue, or both. If using nails, use no more than two nails at each joint. If using
glue, use only a small drop at each joint and allow for drying time. To prevent the glue from sticking to the
drawings, place a piece of waxed paper over the drawings.
Studs are cut to length and do not have to be cut from longer lumber. Use studs for studs and trimmers. All
other lumber will have to be cut to length. Always choose the shortest board available to avoid waste.
The walls can be built in any order. Begin with a simple wall such as Wall 10. Place the drawing for Wall 10 on a
work surface. The foam sheet, which will later be used as the base for the house, can be used as a work surface
– but be careful not to damage the foam. Measure and cut two plates that are two feet, six inches long from a
2" x 4" (not a stud). Lay three studs, the sole plate, and the cap plate on the drawing. Everything should line up
perfectly. Nail and/or glue the studs to the plates. Cut the top cap plate 3 feet, 1 inch long and nail or glue it to
the first cap plate (two nails will be enough). Label the wall as Wall 10.
Wall 13 has a door and a wall tie in it. There are drawings of a wall tie on Sheets 1 and 2. Wall ties are used to join
two perpendicular walls and are made of two studs with three short 2" x 4"s between them. The three short 2"
x 4" pieces should be flush with the side of the wall tie that touches the adjoining wall. Refer to the floor plan
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on Sheet 2 to see which way the wall tie should face. It’s easier to make wall ties before building the wall. After
making the wall tie, cut two trimmers from studs (6 feet, 8 inches). Cut two headers from a 2" x 12" (2 feet, 4
inches). Cut two plates (8 feet, 5 inches).
Place the lumber on the drawing and make sure everything fits. Make sure the wall tie is facing the correct
direction. In this case the short 2" x 4" pieces should be flush with the topside of the wall. Nail and/or glue the
wall. Cut the top cap plates (4 feet, 9 inches and 3 feet, 11-1/2 inches). Note the 3-1/2-inch space between them
directly over the wall tie. Nail and/or glue them in place. Label the Wall 13.
Note: When you come to Wall 2, notice that it is too long to fit on the sheet, so it is drawn in two pieces with a
match line where the two pieces join. You can build the wall in two pieces and assemble them later, or you can
cut the drawing and connect the match lines and make the wall in one piece.
Walls 1, 2A, 2B, 6A, 6B, 7, 8, 9, 10, 11, 13, and 14 are the same for both the truss roof house and the hip roof
house. Walls 3, 4, 5, and 12 are different. Mark the walls for the house you are building so you won’t build the
wrong ones. See the wall index.
Continue to build walls, remembering to label each wall as you go. Use the architect scale to measure some of
the boards on the drawings.
Wall Index
Truss Roof House		
Sheet 1
Elevation, Floor Plan
Sheet 2
Wall Layout Guide
Sheet 3
Walls 1,3
Sheet 4
Walls 2a, 2b
Sheet 5
Walls 4, 5, 6a, 6b
Sheet 6
Walls 7, 8, 9
Sheet 7
Walls 10, 11, 12, 13, 14
Sheets 8 & 9
Trusses
Sheet 10
Sheet 11			
Sheet 12

Hip Roof House
Elevation, Floor Plan
Wall Layout Guide
Wall 1
Walls 2a, 2b
Walls 6a, 6b
Walls 7, 8, 9
Walls 10, 11, 13, 14
Walls 3, 12
Ceiling and Roof
Walls 4, 5

Assembling the Walls
When building a house, a contractor begins by placing the floor joists on the foundation and then putting the
floor sheeting on the joists. The floor then becomes the work surface to build the walls. The outside walls are
usually made first beginning with the longest wall. The contractor lays them out on the floor according to the
drawings and nails all the boards together. Next, the contractor stands it up and moves it into place on the floor.
He nails braces from the floor to the wall to hold it plumb. This procedure would be repeated until all the walls
are in place and plumb.
With all the walls in place, the contractor then builds the roof and attaches it to the tops of the walls. Next, he
would put sheeting on the outside of the exterior walls and the roof. With the sheeting in place, the braces
would be removed and the house would be considered roughed-in.
The foam in the kit will be the floor of the house. Centered on the foam, draw a rectangle 24 feet by 34 feet
(scaled using your architect scale). Make sure the rectangle is square. If you have access to a carpenter’s square
or a drafting triangle, use them to help make it square. If not, measure diagonally from opposite corners on the
rectangle. The measurements should be the same if the rectangle is square. This rectangle is the same size as the
outside of the house.
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Begin standing the walls with Wall 1. Stand it on one end of the rectangle. Make sure it is facing the right
direction. Remember, the top of the wall has two cap plates.
Next, stand Wall 2B or the entire Wall 2 if you made it in one piece. Use the rectangle line to keep it square with
Wall 1. Place a nail in the cap to hold Wall 2 to Wall 1 temporarily.
Stand Wall 3 in the same manner. Place nails in the caps where the walls join.
Continue standing walls in the order they are numbered. When all the walls are standing and plumb, nail and/or
glue them together permanently.
If building a hip roof house, you need to add the cap over the header between Walls 4 and 5.
You are now ready to start on the roof. Refer to the directions for the type of roof you have chosen to build.
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Truss Roof Directions
If you are making a house with a truss roof, follow these instructions.
The truss roof will consist of 16 Belgian “W” trusses and two gable end trusses (Sheets 8 and 9).
Begin by making the W trusses (16 required).
Cut 16 bottom cords.
Cut 32 top cords.
Cut 32 W2 webs.
Cut 32 W1 webs.
Cut all gussets.
Assemble the trusses as shown on Sheet 8. Lay out the cords and webs and glue them together using the
gussets. When the glue has dried enough to turn them over, glue the gussets on the other side.
Make two gable end trusses.
Cut two bottom cords.
Cut four top cords.
Cut four each of the F1 through F5 fill boards.
Cut two each of the F6 fill boards.
Assemble the trusses as shown on Sheet 9. Glue and/or toe nail as needed.

Assembling a Truss Roof
The truss layout on Sheet 9 shows how the trusses will stand on the top of the walls. The gable end trusses are
flush with the outside of the house walls. The W trusses are on two-foot centers, meaning that the center of each
truss is two feet from either side of the truss.
Begin by laying out the two-foot centers on the top of the front and back walls of the house. Using the architect
scale, measure two feet from the end of the house and place a mark on the cap plate. Continue to place marks
every two feet along the cap plates of the front and back walls.
Since this mark represents the center of the truss, it will be hidden when the truss is in place. Therefore, you
need to place another mark one inch on each side of the center mark. These marks can be seen when the trusses
are in place.
Before standing the trusses, cut some short 2" x 6"s that will become the ridge of the roof. These boards will go
between the trusses at the very top of the trusses. The ridge boards between the gable end trusses and the
W trusses will be 21-3/4 inches long. The ridge boards between the W trusses will be 22-1/2 inches long. You
need two of the 21-3/4 inch ridge boards and 15 of the 22-1/2 inch ridge boards. It is important that these are
cut accurately to keep the spacing between the trusses correct.
Begin the roof by placing a gable end truss on the end of the house over Wall 1. Make it flush with the outside of
Wall 1 and centered so the overhang on each end is equal. Temporarily, brace it on the outside of the house so it
is vertical. Nail and/or glue it to the cap plate. The pictures on the next page show the temporary brace.

6

True Scale House Framing Kit UG 59913 V0811

Temporary brace

Place a W truss on the marks on the cap plate two feet from
the gable end truss. Place a 21-3/4-inch ridge board between
the trusses at the peak of the roof. Nail and/or glue it in place.
Nail and/or glue the truss to the cap plates on the outside walls
only. If your marks are correct, and the ridge board is cut to the
correct length, the W truss will be vertical.
Continue to stand the W trusses using 22-1/2-inch ridge
boards. Nail and/or glue them to the cap plates on the outside
walls only. Make sure the trusses stay vertical as you stand
them.
When standing the last gable end truss, make sure it is vertical
and flush with the outside of the house wall. Use a 21-3/4-inch
ridge board between the last W truss and the gable end truss.
Cut two 2" x 6"s – one 13 feet, 10-1/2 inches long and one 19
feet, 10-1/2 inches long. Lay them end-to-end. Mark them on
two-foot centers with the first mark being 1 foot, 10-1/2 inches
from the end of the board. Place the 2" x 6"s on the bottom
chord of the W trusses down the center of the house. The ends
of the 2" x 6"s will be against the F6 fill board in the gable end Temporary brace on outside of house vertically
trusses. Align the bottom chords of the W trusses with the
marks and nail and/or glue the 2" x 6" pieces to the bottom
chords. This keeps the center of the trusses on two-foot centers.
Cut two braces as shown on Sheet 8.
Fasten them between the top of the
gable end trusses and the 2" x 6" that you
just installed. These will be permanent
braces. You can now remove the
temporary brace from the outside of the
house.
Cut and install the 2” x 6” fascia boards on
the ends of the trusses.

Brace

You are finished.

Remove brace and install fascia boards on the ends of the trusses
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Hipped Roof Directions
If you are making a house with a hipped roof, follow these
instructions.
After assembling the walls, you need to add the ceiling joists.
Cut the long joists as shown on Sheet 11. Ceiling joists are
on 16-inch centers. You will notice on the layout on Sheet
11 that they run in two different directions. This is to avoid
interference with the roof rafters later. Mark the 16-inch
centers on the tops of Walls 2, 4, and 5. The center of the first
joist will be three feet from the end of the house. Place a mark
three feet from the end of the house and marks on 16-inch
centers for the next 21 joists. On Walls 1 and 3, place the first
mark at 1 foot, 6 inches from the outside of the house and
then place marks at 16-inch centers for the next 16 short joists.

Mark the center of the first joist

Begin by nailing and/or gluing 22 long joists in place on the
marks. You still have two long joists to put in place. They will
form the double joists near each end of the house. Before
placing them on the house, place a mark 1 foot, 6 inches from
the end and on 16-inch centers just like the marks on the
top of Walls 1 and 3. Glue and/or nail the long joists you just
marked to the first and last joists to make double joists.
Now cut and place the 17 short joists on the marks on each
end of the house. The ceiling joists are now complete.
Nail or glue the long joists in place

Ridge
board
Leg
Short
joists
Cut and place the short joists

Ridge board and legs in place

Cut a 2" x 6" (two pieces) long enough that they reach from one double joist to the other double joist. Place it
on top of the joists on the centerline of the house, 12 feet from each side. Glue and/or nail it in place. Cut two 2"
x 6” boards 6 feet, 2 inches long – these will be called legs. The legs will hold the ridge at the proper height. Cut
the ridge board 10 feet, 1-1/2 inches long. Fasten the legs under each end of the ridge board. Make sure they are
perpendicular (square) to the ridge.
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Measure 11 feet, 11-1/4 inches from each end of the house and place a mark on the 2" x 6" on top of the ceiling
joists. Measure 12 feet from the side of the house and place a mark on the 2" x 6". The marks should cross. If the
house is not exactly 24" x 34", adjust the marks accordingly. Stand the legs and ridge up on the 2" x 6" on top
of the ceiling joists. Make sure the legs are straight vertically and in the center of the house according to your
marks. You can cut and use common rafters as braces to hold the ridge in place. Glue and/or nail the bottom of
the legs to the 2" x 6".
All rafters have a bird’s mouth cut where they rest on top of the walls. This cut can be made using the end of the
razor blade on the Lumberjack Cutter.
Rafters are on two-foot centers. Place marks on the top of the outside walls of the house on two-foot centers.
Place two-foot center marks on the top of the ridge board beginning three-fourths of an inch from one end.

Common
Rafters

Common
rafter
Place a common rafter on each end of the ridge
to the end walls of the house.

Place common rafters from each end of the ridge
to the side walls

Next place a common rafter on each end of the ridge to the end walls of the house. These are sometimes called
braces. Next place common rafters from each end of the ridge to the side walls of the house. Note: If the house
is not exactly 24" x 34", you may have to adjust the length of the rafters for a perfect fit. Adjust the top end, not
the bottom end. This keeps the overhang correct. Cut and place the remainder of the common rafters from the
ridge to the sides of the house.
Cut a hip rafter and check it for fit. Adjust the length if needed.
Note in the detail on Sheet 11 how the hip rafters fit against the common rafters. These cuts are called side cuts.
The easiest way to make side cuts is to lay sandpaper flat on a table and hold the rafter at 45-degree angle and
drag it across the sandpaper. Balsa wood sands very easily, so be careful not to sand too much.
Cut and place all four hip rafters. From the top end of the hip rafters, measure and place a mark on the top of the
rafter every 3 feet, 1/2 inch. This mark will be where the jack rafters connect to the hip rafters.
Start with the longest jack rafters. Cut one and check it for fit. If adjustments are needed, make them on the
top end of the rafter so the adjustments won’t affect the overhang. The side cuts on the jack rafters will be on
opposite sides depending on which side of the hip rafter they are on. Continue cutting and placing all the jack
rafters except for the shortest one. It will be placed after the fascia board is in place.
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The fascia board is next. Hold a 2" x 6" up to the ends of the
rafters to see if any of them need to be trimmed. Using the
fascia board as a guide, sand the side cuts on the ends of
the hip rafters at 45 degrees to fit. Install the fascia board all
the way around the house. Install the short jack rafters.
You are finished.

Fascia
board

Short jack
rafters

Install the short jack rafters
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Glossary
Bird’s mouth
A bird’s mouth is the notch made into the rafter so it has full bearing on top of the wall.
Brace
A brace is a temporary board placed on a wall at an angle to the studs. When the wall is plumb, the brace is
nailed on the top and bottom to keep the wall plumb or, in other words, to keep it from racking.
Cap plate
Cap plates are sometimes called the top plate. It is the top board of a wall. Walls have two cap plates.
Ceiling joist
A ceiling joist is the horizontal board that rests on the top of the walls. The ceiling or drywall would be fastened
to it.
Cripples
Cripples are short boards that run vertically below and/or above windows and doors.
Doubler
Doublers are boards nailed together for added strength.
Fascia
A fascia is the board that attaches to the ends of the trusses or roof rafters. It is the board that the gutter fastens
to.
Gable
A gable is the triangular shape formed on the end of a truss roof house.
Header
A header is a beam running horizontally above windows, doors, or other openings to support the weight of the
roof.
Hip rafter
A hip rafter is the main support for the jack rafters in a hip roof, normally at a 45-degree angle from the common
rafters.
Jack rafter
A jack rafter is a rafter that spans from the top plate to the hip rafter or from the valley rafter to the ridge.
Joist
Joists are boards that run horizontally and support the ceiling or floor.
King stud
In carpentry terms, this is usually the stud running from the top to the bottom plate on either side of a window
or door.
Layout
Layout, or the laying out of a wall, is the marking of where studs and cripples are located on wall plates.
Miter cut
A miter cut is an angled cut on the end of any board.
On center (O.C.)
On center refers to a measurement from the center of one board to the center of another.
Plumb
To plumb a wall means to make it straight up and down. No racking and no leaning.
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Prefabricated Roof Trusses
Prefabricated trusses replace the rafters and ceiling joists used in conventional framing. The use of trusses
enables the builder to construct homes with greater speed and accuracy (see Sheets 8 & 9). Trusses are normally
built off site and delivered as a complete truss set.
• Top chord is the top member of the truss to which the roof would be attached.
• Bottom chord is the bottom member of the truss to which the ceiling would be attached.
• Webs are used to make the truss strong. They form triangles, which are very strong structural shapes.
• Gussets are used where the webs meet the top and bottom chords and where the top cords and bottom
cord meet. Gussets are used on each side of the joint for strength.
Racking
Racking is when a wall, or a rectangular shape, leans to one side and is no longer a rectangular shape. Braces are
used to keep walls from racking.
Rafter
Rafters are the sloping boards of the roof of a building.
Ridge
The ridge is the highest point of a roof.
Rough in
The framing of a house is called rough in. This includes floor framing, wall framing, roof framing, window
installation, and exterior door installation.
Rough opening (R.O.)
Rough opening means the opening left in a framed wall for a window or door.
Sole plate
A sole plate is sometimes called the bottom plate. It is the bottom board of a wall.
Stud
Studs are the upright boards in the framing of the walls. The top and bottom plates are fastened to each end of
the studs. Studs for a standard eight-foot wall are precut to 92-5/8 inches.
Sill
A sill is a horizontal piece that forms the lowest part of the rough opening for a window.
Trimmer
A trimmer is the board nailed to the king stud that supports the header. This is sometimes called a jack stud.
Wall tie
Wall ties are used to join two perpendicular walls. A wall tie is two studs with three short 2" x 4"s between them.
The three short 2" x 4"s should be flush with the side of the wall tie that touches the adjoining wall.
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