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Foreword

Foreword

Here's a book of woodworking plans that'’s bound to
provide hours and hours of pleasure to woodworkers

and children. The plans illustrated and explained within
the covers of this book are more than just cut-and-dry
how-to instructions for putting together wooden toys.
The plans are actually directions for having fun—for both
woodworkers and children.

Norman Marshall (1932-1982) led an active life as a
naval aviator. Retiring from the Navy alter 25 years with
more than 5,000 hours of flying time, Norman sought to
stay active in civilian life. Casting about for a hobby, he
realized that he enjoyed designing things, and also enjoyed
the nostalgic smell of fresh-sawn lumber. Because of his
active imagination and his love of fun, Norman started
designing toys in 1974 and continued to design and build
toys until his death in 1982,

This book contains the designs of all the toys Norman
had completed. They are the result of many hours of fun—
the fun of study, the fun of design, the fun of woodworking,
the fun of giving, and the fun of being appreciated. With
this book, you'll share in all the fun Norman Marshall had.

Bill Jones
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Preface: Making Toys

When I retired from the Navy after spending
25 years as a naval aviator, I looked around for
a hobby. I wanted to do something with my lite
that was relaxing, useful, and fun. Remembering
the nostalgic smell of freshly cut wood, 1 decided
that woodworking would be a fun hobby, so 1
read some books on the topic. One book, The
Art of Making Wooden Toys by Peter Stevenson,
sparked my imagination and stirred my un-
tapped training as an engineer. | knew Lhal toy
making was something that 1 wanted to do.
Stevenson talked about toy making in a way
that interested me in the whole process of
making toys. [ started with the suggestions in
his book and a few hand tools. Soon, though,
I found hand tools too slow for whal T wanted
to do, so I purchased power tools to speed up
the process. What I came up with is a hobby
that suited me perfectly, hours of fun designing,
machining, and building toys.

WOOD
The foundation for wooden toys is the wood it-
sell. And there are many kinds, sizes, and types
of wood available. Iere’s a short guide to help
you in the selection of the wood best suited for
the projects in this book.

For the uninitiated, wood comes in two
hardwood and softwood.

basic varieties
Hardwoods include oak, walnut, maple, and
birch. They are good-looking woods, machine
well, and hold finishes and stains nicely.
Softwoods include pine, fir, and cedar. As
the name implies, these are softer in texture
than hardwoods but have many of the same
characteristics. The major difference is that their
soft nature makes them easier to cut and sand.

One of the biggest differences between these
two types of wood is the price; hardwoods are
often two to four times more expensive than
softwoods. This is where price makes a big
difference in which type of wood you use for
making toys.

Toy making is a lot of fun, and it’s important
that it stays that way. If you spend a lot of
money on the wood, it makes the Loy into more
of a treasure, which takes away from some of
its play value. I recommend you minimize your
investment in wood for the toys in this book
and select softwoods. You'll even find huge
price differences between softwoods.

For instance, clear pine is often two to four
times more expensive than #2 pine. Clear pine is
fine to use and cheaper than many hardwoods,
but #2 pine (also known as construction grade)
is a better value because most of the parts used
in toy making are small; as a result, knots can be
worked around or hidden in glued-up stock.

Pine is readily available from any home
center, lumberyard, or even some discount
department stores. Ask your dealer for
construction grade or #2 pine.

X



the 1/4" pilot drill on the hole saw creates a
pilot hole in the stock for each wheel.

3. First, cut off the wheel. After forming the
rim kerfs, you have a board with a series of
circles and pilot holes. Next, take the larger
hole saw specified in the instructions and cut
three-quarters of the way through the stock.
After sawing all the wheels Lo this depth, {lip
the stock over and finish cutting out the wheels.
If you were to try to cut out the wheels in one
pass withoult flipping the stock over, the wheel
plug would be stuck inside the hole saw. When
you flip the stock over to complete the cut,
most of the stock is sticking oul of the saw.

4. Sand the wheels. Once the wheels have been
cut out, they require sanding. Since the wheels
already have a 1/4" hole in the center of them
that was created by the hole saw, you can make
a simple jig for sanding the wheels. Take a 1/4"
x 3" carriage bolt and cut off the head with a
hacksaw. Next, in the following order, place

a nut, washer, wheel, washer, and nut, then
tighten. Mount the bolt in a hand-held drill or a

drill press and sand the wheels.

5. Redrill the axle hole. If the wheel you just
made requires a larger axle hole than 1/4", now
is the time to drill it. Use a twist drill bit of the
appropriate size to drill out this hole. Do not
attempt to drill a larger hole using a Forstner
or brad-point bit—these require solid wood to
make an effective hole.

An alternative to making wheels using hole
saws is to cut them out of stock free hand with
a coping saw, scroll saw, or band-saw. The
only thing you'll miss using this method is the
rim kerf, but you can alwavs draw that on if
you desire.

XVi
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If you're an adept lathe turner, it's possible to
turn the wheels from solid stock on the lathe.
When turning the wheels, mount them to a
screw center for best results.

The easiest alternative to making
wheels is to buy them already made. Many
woodworking and craft supply houses and
catalogs carry wheels.

GLUING AND CLAMPING

Gluing and clamping are important operations
in anv woodworking project. Because toys end
up in the hands of children, special attention
must be paid to these operations.

For all the projects in this book use aliphatic
resin glue. This glue is cream-colored and better
known by the brand names Franklin Titebond
or Elmer’s Carpenter’s Glue. This glue sets up
in about 20 minutes, requires only a half hour
of clamping time, and fully cures in 24 hours.
The most important advantages of aliphatic
resin glue are that it’s nontoxic (most important
around children), water resistant, and can be
casily sanded when fully cured.

Many types of clamps are available for the toy
maker—C-clamps, bar clamps, parallel clamps,
ctc. When gluing up the projects in this book,
remember the following tips:

+ Presel your clamps before applying glue
to any of the project surfaces. Presetting
the clamps saves you time later when you
need to be cleaning up excess glue.

» Do not apply excessive pressure while
clamping. It not only damages the wood
but also squeezes oul too much of the
glue and starves the joint. Apply steady,
firm pressure.
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Use cawls to protect the wood when
eluing. Cawls are pieces of scrap wood
that go belween the clamp and the wood
to prevent the clamp from damaging the

surface of the wood.

Fven though the clamping time for
aliphatic resin glue is relatively short (see
manutacturer’s instructions), allow stock
that's to be turned on a lathe Lo remain
clamped for 24 hours. If vou plan ahead,
this 1s easilv worked into the schedule,

and it provides an extra margin ol salety,

Malke sure vou alwavs have enough clamps
to do the job. Inadequately and unevenly
clamped joints can be weak and give out

after a while.

Applying elue is a critical part of any

woodworking project, and there are a few

things that vou can do to make the process go

smoothly,

*

Make sure all the parts youre going to
glue are clean and free of dust.

Apply glue to project parts evenly. Don't
apply an excessive amount, but don't be
stingy, either.

Applv glie to any end grain hirst, then Lo
the remaining pieces. After gluing all the
parts, go back and apply glue to the end
grain again. End grain absorbs more glue
due to the capillary action of wood cells.
Alter clamping the parts together, clean up
glue “squeeze out” with a wet rag. A wet
rag raises the grain a little, but it’s by far the
most effective way Lo clean up excess glue.

Rinse the rag oftern.

Sometimes gluing and clamping don't provide

an adequate bond between two surfaces. In

this case it's necessary to reinforce a bond with
something that will hold the parts togelher
securely, Examples of reinlorcements are nails
(brads), screws, and wooden dowels.

Many ol the plans in this book call for dowel
reinforcements. When dowels are used, glue
and clamp the parts together and allow the
vlue to drv. Once the glue has cured, drill the
appropriate size dowel hole through the parts
and glue a dowel into the hole. Leave a little ot
the dowel exposed and sand it flush with the
surface atter the glue dries,

[f vou wish, vou can skip the dowel
reinforcement and use flathead wood screws
instead. Brass screws add an extra flair to
the tov.

The only place that brads are called for is on
the truck assemblies of the train cars. Here the
wheel covers require a brad to sccure the fragile

assembly.

MASS PRODUCTION

Mass production is a term that carries a negative
connotation for woodworkers. 'The love of
one-of-a-kind projects is probablv the higgest
drawing card of handmade wooden objects. But
in the field of toy making, making more than once
tov at a time means providing that much more
fun for more children—and that’s the name of
the game.

The majority of time producing any
woodworking project is spent preparing the
stock and setting up the machine to make a cut
or drill a hole. 1L takes very little time to make
extra parts once everything is set up, so mass
production of toys {making two or twenty)
really makes good use of vour time, But mass
production doesn’t mean sacrificing the quality

el



Preface: Making Toys

or charm of wooden toys—it’s genuinely a case
where more is better. (It’s also a good way to use
up a lot of otherwise useless scraps of wood in
the scrap bin.)

When you think about it, going to a store and
buying four Model T’s, two bulldozers, and three
trains (or even five boxcars) would seem foolish
and extravagant; but constructing all of those toys
would make you a hero.

If you don’t want to make more than one of a
model, check all the parts in the materials lists
of similar toys (Model T’s, trains, etc.). Even if
you make just one of each toy, many parts are
interchangeable with other toys. Planning and
building similar models at the same time is also a
way to maximize your time in the shop.

PATTERNS AND TEMPLATES

Many plans in this book require odd-shaped parts
that can’t be made using straight cuts on a table
saw. Making these parts requires drawing the
outline of the contours on the stock, then cutting
or sanding the block of wood to shape. Odd pieces
are drawn in the plans either with 1/2"-square
grids or with detailed measurements, and there are
several ways to get the pattern of your piece from
the plans to the wood itsell.

One way is to carefully transfer all the points
and lines from the plans to the stock. If you
transfer a pattern this way, make sure you use
a sharp pencil and a good straightedge for the
straight parts and a french curve for the curved
sections. If the pattern is laid out on a grid, draw
the grid first on the stock, then transfer the lines.

Another way to transfer patterns is to draw
them onto shirt cardboard or old file folders and
cut them out. These cutoul patterns are called

XViii

templates. They'll save vou hours of work when
you're building more toys.

The only problem with cardboard templates
is that they wear out after a while. If you want
more permanent templates use scraps of
plastic laminate (Formica), pieces of Tempered
hardboard (Masonite), or plywood. A power
scroll saw is the best tool for cutting these hard
materials, and a 1/4" hole is drilled into each
template so it can be hung up on a nail in your
shop.

L.ocating holes on a piece of stock is very
important since other parts of the toy may have
matching holes. Use extra care when locating
holes on your stock by using a sharp pencil
and marking an “X” at the center of the hole.
When using templates, locate holes with a
1/32"-diameter hole on the template material
(for cardboard, that’s a tack hole; for hard
materials, use a slightly larger hole). Then,
when vou use the template, locate the holes
with a sharp pencil or a pushpin.

If you want to make a toy larger or smaller than
designated in the plans, you'll need to make Lthe
templates in proportion. Lay out the changed
patterns in the same way as explained previously. If
the plan you're using calls for a grid, simply make
the grid squares larger or smaller in proportion
to your new size. For instance, the plans in this
book call for 1/2" squares, so use 3/4", 3/8", or 1"
squares—whatever the new size of your toy calls
for—just make sure all parts go up or down in
proportion.

Norm Marshall



WOOD, FINISHES, AND CHILD SAFETY

Every pareil is concerned about exposing theis
Children to toxic materials, espectally following news
reports about hazardous Tead painl on some imperted
tovs, In response, sone manutacturers ol wood
fishies have rushed Lo label their finishes as non
Loxic, or sale [or foed, As The finishing expert Bob
Flexner has pointed oul, this suggests other finishes
are somchow not sate.

e cood news iy that modern paints and varnishes
arc not toxic once they have lully dried and cured—
which takes 30 davs at roont temperance. By that rime
anv volatile solvents will have evaporaled, chamicals

meantt o combine and harden will have done so, and

any heavy metals in the colors will have been trapped
within the dried film. [ vou or vorre child were Lo cat
a bit of it the fully cured paint material would pass
through the bodv inlact,

House paint manutactured before 1970 mav coniain

trace amounts of Tead, which is nol sale Lo eal. So the

renmiedy is never Lo apply old paint Lo toys vouve made,

Buy fresh paint, and be sure to read the label on the

container belore i is covered l?-_u.' L‘ll‘ip.‘e.

Some special v paints sbll ao contain traces ol lead,

a fact thul now must be revealed in the tiny print.
Since the 19705, paint and varnish manutactorers also
nave heen required to create Malevial Safely Dala
Sheers tor every product in their line, saving what is in
it All manutacturers must make their MSDS available

apon reguest, <o most post themn as PRT downloads

on thelr Websiles. So, vou can always go ta the
nternet and checlk.

Mosl parents and wiandparenis natarallv jusl do
not wanl to take any chances, You have several solidiy

risk-free choices:

« Do nol pui any finish on the waod. Pine, maple, and

ather common Loy -;11,1|J|||5_; woonds are not toxic.

Some woads, notably dark coloved species, do make

eridabing dust when sanded. Long -ferm expasure

Great Book of Wooden Toys

20 fime wood dust is carcinogenic, but after vou are
done making dust out of it common hardwoods and
softwoods are safc and non-irritating. Even so, sone

people ave allergic to the wood ilsell, and Tor them a

polvarethane varmish fmish may be the onlv choice.

« Forasoll and lnstrous Iinish, rub the tov with pure
pecsway softensd nomineral sparits, Wait a bit and
oufl 1t ofl. Once the salvent has evaporated (give it 50
davs to be certaind, A1V renalning broswax 15 sate to
chew —it is an ingredient in honev.

o Lor a il finish, use pure shellac that vou mix
voursgll from denatured aleohol and shellac tlakes or
nultons. The alcohol evaporates as the finish dries,
leaving a hard and durable coaling behind. Pure
anellac 15 a natural product that is used for coatings
on medicines and candies, That is heow rhey can mell

in vour moulh, not i vour hand.

« For the most durable fimish, use waler-hased
polvurethane varnish. Once Lhe chemicals have
combined and the solvents have evaporated, Lhe
cured Tilm s similar te the plastic in a water bottie:
lvardl, insoluble, ard mert

« [Fvou want to add color, milk paints and most acrvlic
paints are considered safe, and Lo be certain, vou
can seal dried colors wnderealh top coals ol shellac:
or polvarethane varnish. You also can add color by
culbing decals arid eliering [ron colored conlact

paper, the Kind sold by hardware steres as shell lining.
'||‘L|_"t'u" i currenl |'|"!|1':‘_=‘_a'tlit'1|‘| ;{hmil a?_l 1'1[" l]‘l-;'!r'ﬂ;!

questions, including @ chart of trvitating wood dusts,

on Lhe Websile www.oreathookolwoodenlovs.com.
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MODELT CAR

The Model T car, or “Tin Lizzy,” was Henry Ford's a

to a truly affordable automobile for the American family.

Manufactured by the millions, Model T's became a common

sight on the streets and highways of America for many years.
Building one of these cars is a lot of fun; making more than

one doubles the pleasure. Remember that Henry Ford was

the first to capitalize on the idea of the assembly line, and

this toy is ideal for mass production. You might want to get
together with some of your woodworking friends and set up
an assembly line for this tov. Many woodworkers have made
this particular toy by the dozens to give away at Christmas. So

get your shop “tooled up” and begin your assembly.
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PROCEDURE

1. BASE ASSEMBLY

Cut the stock for the base (A)
to length and width. If you're
making a lot of these cars, rip
long boards to 3" wide; then cut
them to 5" lengths.

Next, cut stock to length and
width to form the 3/4" »x 1" x
3-3/4" axle holders (J). Clamp
the axle stock securely to a
drill press table and drill the
5/16"-diameter axle holes where
indicated in the plans. After the

3-3/4"

AXLE DETAIL

holes have been drilled, lay out
and cut the notches on the ends
of the holders. Since these pieces
are small, use only a coping saw,
scroll saw, or bandsaw to cut the
notches. Drill the 1/4" exhaust
pipe hole in the rear axle; then
glue the exhaust pipe (K) into
place. Glue and clamp the axle
holders to the base: then set the
base assembly aside.

2.BODY
The complicated shape of
the body (B) is really simple

to make—it's just a matter of
compound cutting (cutting on
two surfaces).

Glue up four pieces of 1 x 4
stock to form a 3"-wide block (the
glue lines run vertically); then cut
the stock to yield a 3" x 3-1/2" %
4-1/2" block. (You may want to
malke more than one block at this
time for other Model T projects—
just glue up longer boards and
allow for one block per every
4-3/4" of length.) Transfer the top
and side patterns from the plans
to the block.
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Next, form the rear window
by drilling a 1"-diameter
hole through the back of the
block. Turn the block on its
side and drill three 3/8" holes
in the corners ot the cutout.
The location of these holes
is indicated by the small
crosses on the side detail drawing.

Use a bandsaw or scroll saw to cut

out the entire side contour.

To get the 2-1/4" width on the
front, tilt the bandsaw or scroll
saw table 10° and, keeping the
front of the body on the table,
bevel the sides.

The final operation to perform
on the body is to drill the
steering wheel hole. With the
body on the rear slope of the
top (see Fig. 1), drill the 1/4"-

diameter steering wheel hole 3/4"

from the edge.

To make the steering wheel,
usca 1-1/4"-diameter hole saw
and cut the steering wheel (D)
from 1/4"-thick stock. Insert
the steering column (C) into the
steering wheel hole and glue the
steering wheel to the column. Set

the body aside.

3. ENGINE

Glue up and clamp three pieces of
3/4" » 1-3/4" % 10" stock to form
the block for the engine (E). The
extra stock is for the other Model
T’s but, more importantly, for

safe handling of the stock during
machining. After getting the
stock to the proper thickness and
width, chamfer the top edges with
a bandsaw, scroll saw, or power
sander. Cut the engine(s) to length;
then form the 1/16"-deep radiator
line with a bandsaw blade.

- | Fig. 1. To drill the steering
| column hole, turn the

| body upside down and let
it rest on the rear slope of
the roof.

Finally, drill the 1/4"-diameter
radiator hole and glue the radiator
cap (F) into place. Glue and clamp
the engine to the base; then glue
the body in place.

4. TRUNK

'The trunl (N} is formed in much
the same way as the engine. Glue
up a couple of pieces of 3/4" x
1-1/4" x 10"-long stock and
chamfer the edges. Create the
trunk “straps” like vou did the
engine radiator line by making a

1/16"-deep saw kerf with a bandsaw

or scroll saw. Glue and clamp the
trunk to the base. Sand the front
and back of the car assembly flush.

5. FENDERS

Malke up a cardboard template
tor the fenders; then transfer the
fender outline (G) onto a piece of
stock. Cut out the fenders using a
scroll saw or bandsaw.

NOTE: You can pad-saw the
fenders by putting two pieces of

stock together using double-faced
carpet tape. With the stock stuck
together, cut out the pieces.

Next, drill the 1/4"-diameter
holes in the front of the fenders for
the headlamp columns (I) and the
1/4" holes in the headlamps (H).

CAUTION: Do not attempt to
drill the headlamp holes on small
pieces of stock. Drill the holes in a
longer piece of dowel; then cut the
headlamps to length.

Attach the fenders to the
car assembly with glue and
clamps. When the glue is
completely dry, drill two 1/4"-
diameter reinforcement holes
on each side of the car. Glue the
reinforcement dowels into place
and sand them flush.

6. WHEELS

Malke up 3/8"-thick stock for
the wheels (L). Make up a lot of
stock to make extra wheels for
use on other Model T's. Use a



1-7/8"-diameter hole saw to
create the “rim” on the wheels.
Next, cut out the wheels using

a 2-1/2"-diameter hole saw.
Malke at least five wheels tor this

MATERIALS

Description

model. (The other models use the
identical wheel, so make extras

and set them aside.)

Cut the axles (M) Lo length and
glue the wheels in place. Drill

Great Book of Wooden Toys

a 1/4"-diameter x 1-3/4"-deep
hole through the trunk and into
the body. Glue the spare tire
holder (O) into place and add the
spare Lire.

Dimensions
(finished dimensions in inches)

A Base 1
B Upper wing T
£ Steering column T
D Steering wheel 1
E Engine 1
F Radiator cap 1
G Fenders 2
H Headlamps 2
I Headlamp columns 2
J Axle holders 2
K Exhaust pipe T
L Wheels 5
W1 Axles 2
N Trunk 1
Q Spare tire holder 1
P Reinforcement pins 4

(not shown)

3/4x3 x5

3% 3-1/2x4-1/2
1/4 dia. x 1-3/4
1-1/8 dia. x 1/4
2-1/4 x 1-3/4 x 1-1/2
1/4 dia. > 1/2
3/4x2x7-1/4
5/8 dia. x 5/8
1/4 dia. X 1
3/4 % 1x3-3/4
1/4 dia. X 1
2-3/8 dia. x 3/8
1/4 dia. x 4-1/2
1-1/2x1-1/4 % 3

1/4 dia. x 2-1/4
1/4dia. x 1-1/2
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After Henry Ford began building the affordable American

car, he started working on variations of the idea. One of the

most popular versions of the Model T was the pickup truck—a

vehicle the farmer could use to replace the horse-drawn wagon.
This version of the pickup truclk uses many of the features

and measurements ol the sedan. And, if you look at the tank

truck, you'll see a lot of things in common with this pickup.

If you haven't already made the sedan or tank truck, check

out these plans and make extra parts for them while you're

making the pickup.
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e 2-1/4"
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PROCEDURE

1. BASE ASSEMBLY

Cul the stock for the base (A) to
length and width. If you're making
several of these trucks, rip long
boards to 3" wide; then cut them
to 6-3/4" lengths. The base stock
is the same width for all three
models, but lengths on each
maodel varv.

Next, cut stock to length and
width to form the 3/4" x 1" x 3-3/4"
axle holders (7). Clamp the axle
holder stock securely to a drill press
table and drill the 5/16"-diameter
axle holes where indicated in the
plans. After the holes have been
drilled, lav out and cut the notches
on the ends of the holders.
CAUTION: Because of the small
size of this stock, use only a
coping saw, scroll saw, or bandsaw
to cut the notches. DO NOT
attempt this cut on a table saw.

Aflter the notches are cul, drill
the 1/4"-diameter exhaust pipe
hole and glue the exhaust pipe (K)
in place. Glue and clamp the axle
holders to the base; then set the
base assembly aside.

2. BODY

Make the complicated shape of
the body (B) using a compound
cutting method.

Glue up four piecesof 1 x 4
stock to form a 3"-thick block, and
orient the block so the glue lines
run vertically. Cut the stock to
length to yield a 3"-wide x 3-1/2"-
long x 4-1/2"-tall block; then
transfer the top and side patterns
from the plans to the block.

12

Next, drill a 1"-diameter hole
through the block from the back
tor the back window (this only
needs to be drilled 2" deep). Turn
the block on its side and drill
three 3/8" holes in the corners
of the cutout as indicated in the
plans by the little crosses on the
drawing detail. Cut out all the
side contours with a bandsaw or
scroll saw.

To get the 2-1/4" width on the
front, tilt the bandsaw or scroll
saw table 10° and, keeping the
front of the body on the table,
bevel the sides.

The 1/4"-diameter
steering wheel hole is drilled by
turning the body upside down
and resting the black on the rear
slope of the roof (see Fig. 1).

Complete the body assembly
by using a 1-1/4"-diameter hole
saw to cut out the 1-1/8"-diameter
steering wheel (D). Insert the
steering column (C) into the
steering wheel hole and glue the
steering wheel to the column. Set
the body aside.

3. ENGINE

Glue up and clamp together three
pieces of 3/4" x 1-3/4"x 10" stock
to form the block for the engine
(E). The extra stock is for safe
handling while machining, but
it's not wasted because the extra
stock can be used for engines for
the other Model T's. After the
stock is the proper thickness and
width, chamfer the top edges
with a bandsaw, scroll saw, or
power sander. Cut the engine(s)
to length; then measure 3/8" from
the end and form a 1/16"-deep

MODEL T TRUCK

“radiator” line with a bandsaw or
scroll saw blade.

Finally, drill the 1/4"-diameter
radiator hole and glue the radiator
cap (F) into place. Glue and clamp
the engine to the base and sand
the front flush. Next, glue and
clamp the body in place.

4, BED

The easiest way to form the bed
(O, P) is to prepare a 3/4" x 1-1/4"
x 10" piece of stock. (The extra
length is for sate handling when
resawing later.} Next, locate and
drill the two dowel holes for the
bed front (O); then resaw the
stock to form 1/4"-thick pieces.
Cut the sides to length; then
glue the dowels in place. Glue
and clamp the bed assembly to
the base.

5. FENDERS
Make a cardboard template
for the fenders (G) from the
plans. Transfer the pattern to
the stock: then use a bandsaw
or scroll saw to cut them out.
If you're planning on making the
tank truck, make extra fenders
for that at this time. Next, drill
the 1/4"-diameter holes in the
front of the fenders for the
headlamp columns (I).

Make the headlamps (H)
by taking a 12" length of 5/8"-
diameter dowel rod and drilling
a 1/4" hole near the end of it
for the headlamp column. Once
vou've drilled the hole, cut the
headlamp to length. Repeat this
process for the other headlamp.
Glue the headlamp columns to
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the headlamps; then glue these each side of the truck. Glue the 1-7/8"-diameter hole saw to create
assemblies to the fenders. reinforcement dowels into place the “rims.” Next, cut out the
Attach the fenders to the main and sand flush. wheels using a 2-1/2"-diameter
assembly with glue and clamps. hole saw; then sand.
After the glue dries, drill two 6. WHEELS Cut the axles (M) to length;
1/4"-diameter reinforcement Prepare 3/8"-thick stock for then glue the wheels and axles to
holes through the fenders and into ~ the wheels (L); then use a the truck.
MATERIALS
Description Dimensions
P (finished dimensions in inches)

A Base 1 3/4 x 3 x 6-3/4

B Body 1 3% 3-1/2 % 4-1/2

C Steering column 1 1/4 dia. x 1-3/4

D Steering wheel 1 1-1/8 dia. x 1/4

E Engine 1 2-1/4 x1.3/4 x 1-1/2

F Radiator cap 1 1/4 dia. x 1/2

G Fenders 2 3/4 x2x5-1/4

H Headlamps | 2 5/8 dia. x 5/8

I Headlamp columns 2 1/4 dia. x 1

J Axle holders 2 3/4x1x3-3/4

K Exhaust pipe ] 1/4 dia. x 1-1/2

L Wheels | 5 2-3/8 dia. x 3/8

W Axles 2 1/4 dia. x 4-1/2

N Sides 2 1/4x1-1/4%x3

9 Bed front 2 1/4 dia. x 3

B Reinforcement pins 4 _ 1;’4 dia. % 1-1/2

(not shown)
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MODELT TANK TRUCK

Model T’s were used in a variety of ways. Henry Ford had created
the universal chassis on which America could power herself.
Taking a lesson from Ford himself, the designer created yet another
variation of the Model T. The plans for a tank truck are very similar
to the truck in the previous project. Besides the tank on the back, the

only other changes are in the body and the length of the base.

While you're building this tank truck, think of other designs that

could utilize this chassis. By using this basic assembly, you can

eate your own designs like a stake truck, a moving van, or even a
wrecker. The ideas are as endless as your imagination.

But do remember that the easiest way to make variations on this
truck is to have spare parts on hand—especially wheels, engines,
and fenders. While making this model, make lots of extra parts—
vou won't regret it.

14
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PROCEDURE

1. BASE ASSEMBLY

Cut the stock for the base (A) to
length and width. If vou're making
several of these trucks, rip long
boards to 3" wide, then cut them
to 8" lengths.

Next, cut the stock to length and
width to form the 3/4" x 1" % 3-3/4"
axle holders (J}. Clamp the axle
holder stock securely to a drill press
table and drill the 5/16"-diameter
axle holes where indicated in the
plans. After the holes have been
drilled, lay out and cut the notches
on the ends of the holders.

CAUTION: Because of the small
size of stock, use only a coping saw,
scroll saw, or bandsaw for cutting
the notches. DO NOT attempt this
cut on a table saw or radial arm saw.

Finally, drill the exhaust pipe
hole and glue the exhaust pipe (K)
into place. Glue and clamp the axle
holders to the base; then set the
base assembly aside.

2. BODY

The truck body (B) is similar to
the other Model T bodies. Make
the body for this model using a
compound cutting method.

Glue up four pieces of 1 x 4
stock to form a 3"-thick block. Cut
the stock to length to yield a 3" x
2-3/4" x 4-1/2" block. Transfer
the top and side patterns from the
plans to the block.

Turn the block on its
side and drill three 3/8" holes in
the corners of the cutout. Now,
using a bandsaw or scroll saw, cut
out all the side contours.
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To get the 2-1/4" width on the
front, tilt the bandsaw or scroll
saw table 10° and, keeping the
front of the body on the table,
bevel the sides.

Unlike the bodies on the other
Model T’s, this body cannot be set
on the rear slope of the roof to drill
the 1/4"-diameter steering wheel
hole. Instead, clamp the stock
securely and estimate the location

and angle of the hole; it’s not critical.

Finally, using a 1-1/4"-diameter hole
saw, cut out the steering wheel (D).
[nsert the steering column (C) into
the steering wheel hole and glue the
steering wheel to the column. Set
the body aside.

3. ENGINE
Glue and clamp three pieces of
3/4" x 1-3/4" x 10" pieces of stock
to form the block for the engine (E).
The extra stock is for safe handling
while machining, but it can also
be used for other Model T's. After
getting the stock to the proper
thickness and width, chamfer the
top edges with a bandsaw;, scroll saw,
or power sander. Cut the engine(s)
to length; then measure 3/8" from
the end and form a 1/16"-deep
radiator line with a bandsaw blade.
Finally, drill the 1/4"-diameter x
3/8"-deep radiator hole and glue
the radiator cap (F) into place.
Glue and clamp the engine to
the base and sand the front flush.
Glue and clamp the body in place.

4. TANK

For the tank (N), you'll need
to glue up four pieces of 3/4" x
3" x 10" pieces of stock (this is
enough for two tanks). Clamp
the stock securely and allow

MODEL T TANK TRUCK

the block to set overnight to
guarantee that the glue is dry.
When the stock is ready, turn it
on a lathe to round. If you don't
have a lathe, substitute an old
rolling pin; the diameter doesn’t
have to be exact.

Next, flatten one side of the
tank about 1/4". Set the tank on
a drill press table and drill the
1-1/2" hole in the top for the Lank
dome. Use a spade bit or Forstner
bit to form this hole. Glue and
clamp the tank to the base.

Malke the tank dome (O) out of
3/4" stock using a I-5/8"-diameter
hole saw. Next, use a 3/8" twist drill
bit to drill out the 1/4"-diameter
hole left by the hole saw pilot in the
tank dome. Glue the dome into the
top of the tank and glue the dome
cap (P) into the 3/8" hole.

5. FENDERS

Lay out the fenders (G) on a piece
of stock; then use a bandsaw or
scroll saw to cut them out. Next,
drill the 1/4"-diameter holes in
the front of the fenders for the
headlamp columns (I).

The headlamps (H) need to be
drilled for the headlamp columns
(1). Drill the column holes in the
headlamp stock before you cut the
headlamps to final dimension; this
assures safe handling of the stock
while drilling. Aflter drilling the
holes, cut the headlamps to length.
(zlue the headlamp columns to
the headlamps; then glue these
assemblies to the fenders.

Attach the fenders to the main
assembly with glue and clamp
them securely. After the glue
dries, drill two 1/4"-diameter
reinforcement holes through the
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fenders and into each side of the to create Lhe “rims.” Next, Your Model T tank truck is
truck. Glue the reinforcement cut out the wheels using a now complete and ready to
dowels into place and sand flush. 2-1/2"-diameter hole saw. Make go to work, Paint the Lruck
extra wheels for other Model T's anyway vou wish and consider
6. WHEELS while vou're at it. using an old gas company
Prepare 3/8" thick stock for Cut the axles (M) to length, logo on the side of the tank
the wheels (L); then use a then glue the wheels and axles to like “Pure,” “Shell,” or even the
1-7/8"-diameter hole saw the truck. Texaco star.
MATERIALS
Description B mEnElons
P (finished dimensions in inches)

A Base 1 3/4 %3 x 8-1/4

B Body 1 3x2-3/4x4-1/2

[= Steering column 1 1/4 dia. % 1-3/4

D Steering wheel 1 1-1/8 dia. x 1/4

e Engine 1 2-1/4 x 1-3/4 X 1-1/2

F Radiator cap 1 1/4 dia. % 1/2

G Fenders 2 3/4x2x%x5-1/4

H Headlamps (not shown) 2 5/8 dia. x 5/8

I Headlamp columns 2 1/4 dia. x 1

(not shown)

J . Axle holders 2 3/4 x 1% 3-3/4

K Exhaust pipe 1 1/4 dia. x 3

L Wheels 5 2-3/8 dia. x 3/8

vl Axles (not shown) 2 1/4 dia. % 4-1/2

N Tank - 1 3 dia. x4

O Tank dome 1 1-1/2 dia. x 3/4

P Tank dome cap 1 3/8 dia. x 1

19



BULLDOZER

Litte contractors will enjoy preparing building sites on the

carpet or in the sandbox with their own bulldozer. And the

life-like caterpillar tracks and two-position blade (which locks
into place with the exhaust stack) add an interest for both you
and the child.

To construct this project, you need basic woodworking
skills. Also, be sure to read through all the instructions for
tips on making the chassis, tracks, and blade. After you've
finished the bulldozer, make the low-boy trailer so vou'll be

able to move this piece of equipment from one site to another.
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SIDE VIEW
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CHASSISTOP DETAIL

(BELOW PLATFORM)
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PROCEDURE

1. CHASSIS
‘The first step in constructing the
bulldozer is to build the chassis.
Begin by culting the chassis
center beam (A) to the final
dimensions and drilling the two
5/16"-diameter axle holes where
indicated in the plans.

Next, prepare the end beams
(B} by chamfering a long piece
of stock then culting the parts ot
length—this will make handling
the stock safer if you're using
power Lools. Make the end beams
as close to 2-3/4" long as possible
since this dimension determines
the wheel clearance. Assemble
the wheels (C) and axles (D) to
the center beam with glue. Finally,
glue and clamp the end beams
to the center; then set the entire
assembly aside.

|

25!

|

.

T | SRR
SIDEVIEW
ENGINE DETAIL
2. TRACKS

To make the tracks, use a power
sander or scroll saw to round

the ends of the track blocks (F).
Next, prepare a 3/16" x 3/8" x 36"
piece of stock for making the
track lugs (G). Cut the 36 lugs to
length. Then, starting with the
top and bottom center lugs, glue
and clamp the lugs onto the track
black two at a time. Use a spare
lug as a spacer as you go.

When vou get to the ends of the
track blocks, you'll need to make
the end lugs slightly concave to
fit flush on the blocks. To do this,
wrap sandpaper around a piece of
closet pole or large dowel and sand
the inside faces of the remaining
lugs. Glue and clamp the end lugs
in place and space them evenly to
make up for any variations in the
size of the track blocks. Once the
glue has thoroughly dried, sand the
sides of the track assemblies flush
and set aside.
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3. ENGINE

Malke the engine (H) by gluing

up three pieces of 3/4" stock and
sanding it so the block is square;
then round the top side edges.
Next, locate the holes vou'll need
to drill—one on top, one through
the side, and four in the rear. Note
that the hole through the top must
be in direct line with the hole
through the side.

After drilling the holes, sand
the blade axle (K) and insert it
through the side of the engine.
Using the exhaust stack hole as a
guide, drill a 3/16"-diameter hole
through the blade axle. Remove
the blade axle and, with a twist
drill bit, redrill the hole in it
to 1/4" diameter so a child will
not have to precisely line up the
axle hole with the engine hole to
engage the lock. Finally, glue the
gauges in place and set the engine
aside for assembly later.



4, BLADE ASSEMBLY
The concave curve on the blade
(1) looks difficult to make, but
it’s simple, There are three
recommended methods for
making the curve. First, you
could use a coving procedure
on a table saw. Although this is
probably the most dangerous
method, it can be done if all
safety rules listed in your table
saw owner’s manual are followed
and all other safety procedures
are followed. When coving the
blade, work with a piece of stock
at least 18" long and always use a
push block. The second method
of coving a blade is to use a
bandsaw. With this method, cut
the stock to length, then hold it
on edge to cut the curve. After
cutting the cove, angle the sides.
Since bandsaws leave a rough
surface, you'll need to do a little
sanding after using this method.
'The easiest and safest way to
cove a blade for this bulldozer
{(and the road grader) is to use
the roller end of a belt sander or a

2"-diameter or larger drum sander.

You'll be surprised how fast coarse
or medium sandpaper cuts pine.
After making the blade, cut it to
length and angle the sides.

Next, make the blade supports
(1). For added strength, make sure
the grain goes diagonally. Drill the
blade axle holes in the supports;
then glue and clamp the supports
to the blade. If you wish, reinforce

the blade support with dowel pins.

26

5. SEAT ASSEMBLY

To malke the seat, cut out all the
seat parts (M, N, O) and contour
them according to the plans. Glue
and clamp the sides to the seat (O)
and sand the back side flush. Then
glue on the back and sand it flush
with the sides.

6. EXHAUST STACK

You can make two types of
exhaust stacks. The first is like
the one in the photo—it’s made
from a 3/8"-diameter dowel with
a 3/16"-diameter dowel through
the middle of it. The second type,
shown in the plans, is easier to
make. This “can” type exhaust
stack is made by drilling a 3/16"
hole in 1/2" dowel stock. Next,
cul the 1/2" dowel and 3/16"
dowel to length and glue and
clamp them together.

7. CHASSIS ASSEMBLY
Cut the chassis platform (E) to
final dimension and drill holes for
the control levers (Q) as indicated
in the plans. Glue and clamp the
seat assembly to the platform, then
set the platform assembly aside.
Glue and clamp the track block
assemblies to the end beams.
Dry-clamp these assemblies first
to make sure the wheels roll freely.
After the glue has dried, glue and
clamp the platform to the chassis
assembly. Glue the control levers
(Q) in place.

BULLDOZER

8. ENGINE/BLADE ASSEMBLY
Attach the blade assembly to

the engine by first inserting the
blade axle (K) through the hole
in the side of the engine. Next,
dry-assemble the blade supports
to the axle and turn the axle so
the hole in it lines up with the
exhaust stack hole. Lock the
blade axle in place by inserting
the exhaust stack; then, set the
engine and blade assembly on a
flat surface to put the blade in the
up position (that is, the bottom of
the blade is level with the bottom
of the engine). With the blade and
engine in this position, glue the
blade supports to the blade axle.
After the glue has dried, glue and
clamp the engine/blade assembly
to the chassis.

9. FINISHING TOUCHES

After the glue has dried,
thoroughly sand the project with
medium or fine sandpaper. Make
sure there are no sharp edges—
especially on the blade.

If you want to paint this toy,
prime it with an oil-based primer
and spray the entire toy with
vellow paint. After the paint has
dried, paint the tracks, exhaust
stack, levers, and seat black.



MATERIALS

Q

Description

Chassis center beam
Chassis end beams
Wheels

Axles

Chassis platform
Track blocks

Track lugs

Engine

Blade supports
Blade

Blade axle

Exhaust stack

Seat sides
Seat back
Seat

Dashboard gauges

Control levers

CONSTRUCTION NOTES
1. Tor safe handling, parts B, G, J, and L are cuf fo final length

after all other woodworking operations have been performed

on them.
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Dimensions

(finished dimensions in inches)

1-1/2 % 1x4-1/4
3/4 % 1-1/2 x 2-3/4
1-1/4 dia. x 3/4
1/4 dia. x 2-5/8
3/8 x 2-3/4 x 5-3/4
3/4x1-1/2 %6
3/16 % 3/8 x 3/4
2-1/4 x 2 % 3-3/4
3/4 x 2-3/4 % 4-1/2
3/4%x2-3/4%x6

1/2 dia. x 3-7/8
1/2 dia. % 1/2

3/16 dia. % 1-7/8
1/8x1x1
1/8x1-1/4 x 1-3/4
314 x3/4 % 1-1/2
1/2 dia. x 1/2

3/8 dia. x 1/2

1/8 dia. x 1-1/4

2. Wheels are made using a 1-3/8"-diameter

hole saw.
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ROAD GRADER

After the bulldozer has cleared a building site, the road grader
comes in for the final leveling—just before the final smoothing with
the steamroller. This plan for building a road grader has all the right

ingredients: simple woodworking, realism, and a lot of playability.

The design features a movable blade that can b
straight across or moved to the right or left. Another
optional open-sided engine compartment with the engine visible.
gine or just fill in the space with a block of wood.

To get this toy from site to site, build a heavy equipment transporter
for it just like the one used for the bulldozer. Follow the plans for the
low-boy trailer, but malke the trailer floor just a few inches longer.

Read through all the instructions here first to find the sequence
for constructing this road grader. And, as with all the toys in this
book—enjoy.
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PROCEDURE

1. BASE

Begin by taking the base (A) and
gluing the rear axle holders (B) in
place. Clamp the stock securely and
allow the assembly Lo set overnight
to make sure the glue is thoroughly
dry. After the glue has dried, drill
the 7/16"-diameter axle holes, then
set the base assembly aside.

2. WHEELS

To malke the rear wheels (C),
laminale three pieces of 3/4"
stock together to form a 2-1/4" x
3-1/2" x 8" piece of stock. Clamp
the stock securely and allow the
glue to dry thoroughly as for the
base assembly. Once the glue has
dried, use a bandsaw or scroll saw
to cul out two 3"-diameter wheels.
Next, resaw these 2-1/4"-thick
blanks to form the 1-1/8"-thick
wheels. Next, take the wheels
and, using a 1-1/4"-diameter hole
saw, cut a 1/4"-deep saw kerf in
each one to form the boundary
between the tire and the rim. Drill
out the 1/1" holes created by the
hole saw to a 3/8" diameter with a
3/8" twist drill bit.

Form the smaller {ront wheels
(M) with a 2-1/8" hole saw. The
rims for these wheels are created
with a 1-1/4" hole saw.

NOTE: To save time later, use a
2-1/8"-diameter hole saw to cut
out the blade pivol ring (Q); a
1"-diameter hole saw to cul oul
the blade pivot pinlock (T); and

a 1-3/8" hole saw to cut out the
steering wheel (1]}

Sand all these parts and set aside.

3. ENGINE
Building the engine takes a little
Lime, but it really adds a lot of
interest to the model. The engine
consists of a simple block of
wood measuring 1-3/8" x 2-1/4"
% 2", but start with a block at
least 12" long for sale handling
while machining.

Begin by constructing the
block (Y). Set up a table saw
to cut the necessary bevels on
a 12"-long piece of glued-up
stock. After culling the bevels,
drill 1/2"-diameter holes for the
pistons (Z) according to the plans.
Next, drill a 3/4"-diameter hole
in the top of the engine for the air
cleaner (AA). Glue the pistons and
air cleaner into place, then set the
engine aside.

4. ENGINE COMPARTMENT
Glue and clamp the engine hood
(F) to the engine radiator (E) and
the engine hood support (G). If
you made the simple engine block
in the last section, glue it into
place at this time. Note that the
engine hood should overhang the
wood block about 1/8" on each
side. Tinally, round the top and
side edges of the hood.

Sect the assembly aside.

5. CAB

Begin construction of the cab

by cutting the contours on the
roof (1). First, tilt the bandsaw
table 45° and cut the rear bevel.
‘Then, reset the table Lo 10® and
cut the front bevel. Tf you do not
have a bandsaw, use a belt sander
or hand plane.
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After beveling the top of the
roof, mark the front edge 1/2" in
from the sides and draw a line
from the front edge back Lo the
peak (see plans). Cut along these
lines to complete the top contour
of the roof.

Now place the roof flat on
the base with the front edge of
the roof flush with the front of
the base, then set the engine
compartment on the base
against the rear of the roof. The
engine compartment radiator
should overhang the base by
approximately 3/8". If it doesn't,
cut or sand the front edge of
the roof so that the engine
compartment overhangs the
proper amount.

Once the roof is the proper size,
marl the position of the 3/8"-
diameter cab [ront supports. Set
the front edge even with the [ront
of the base and drill the holes in
both parts at the same time. To
secure the stock, use masking
tape or double-sided carpet tape
between the two parts. Drill two
1/8"-diameter holes located 3/16”
from the back edge of the rool.
These holes will act as pilot holes
for doweling later.

Begin assembly by first gluing
the engine and engine hood
assembly (E, E, G) to the base.
Clamp these assemblies securely.
Once the glue has cured, glue the
cab rear panel (H] to the engine
compartment and base. Now insert
the two cab forward supports (J)
into place and attach the cab roof
(I). Using the pilot holes in the
rear of the cab rool, drill holes for
3/16" dowels through the roof and
cab rear panel. Glue the dowels
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in place. Since the dowels at the
front and rear of the cab roof will
protrude, sand them flush once the
glue has dried.

6. FRAME

Transfer the design for the frame
(K) to the stock and cut out with a
bandsaw or scroll saw. Next, take

the front axle supports (L) and cut

the front profile of these pieces.
Glue and clamp the axle supports
to the [rame. After the glue has

dried, drill the 5/16"-diameter axle

hole as indicated. At the
same time, drill a 1/4"-diameter
hole somewhere above the axle
hole for a reinforcing dowel pin;
then, drill the 1/4"-diameter
steering column hole.

Finally, tilt the bandsaw table
45° and cut the front bevel on the
axle supports.

7. BLADE
The blade (O} is made by one
of two methods. The first method
is to cove the stock using the
Lable saw, a procedure described
in many woodworking books.
If you elect to cove the blade
using the table saw, be careful to
follow all of the manufacturer’s
safety instructions. When coving
stock for the road grader, start
with a piece at least 18" long. Cut
the stock to length after you've
completed the cove,

Another method, one that’s
much safer, is to use the spindle
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end of either a handheld or
stationary belt sander. Use
coarse sandpaper for this
operation and, as in the previous
method, begin with stock that’s
longer than required and cut it
to length when the coving has
been completed.

Next, take the blade back
support (P) and cut bevels on cach
side of it. Glue the back support to
the blade.

NOTE: The bottom of the blade
and the back support are still
square to provide a firm support
for drilling.

After the glue has dried, glue
and clamp the blade pivot ring
(Q) to the blade assembly. Once
the glue has dried, drill the 1/2"-
diameter hole for the blade pivot
pin (S) as shown in the plans.

Complete the blade assembly
by cutting or power sanding the
bevel on the back of the blade
and blade support.

8. SWIVEL ASSEMBLY

The blade on this road grader
swivels from side to side. To
make the blade swivel, take

the blade retaining block (R)
and, using a 1" drill bit, drill a
hole in the center of the block
to a depth of 1/2". Next, drill a
1/2"-diameter hole through the
remainder of the stock. Once
you've drilled the two holes, take
the blade pivot pinlock (T) you

ROAD GRADER

made in step 2 and drill out the
1/4" pilot hole to 1/2", Glue the
blade pivot pin (S) into the pivot
pinlock (T).

Insert the pivot pin assembly
(S,T) through the blade retaining
block (R}, then glue and clamp
part R to the frame (K). Be careful
not to get any glue in the pivot
recess. Once the glue has dried,
glue the blade pivot pin (S) into
the blade assembly.

9. ASSEMBLY

Begin assembly by gluing the
steering column (V) into the
frame; then glue the steering
wheel (U) to the column. Now
glue and clamp the frame to

the base. After the glue has
dried, drill through the base and
frame as indicated for dowel
reinforcement, Glue the seat (W)
in place and glue the wheels to
the axles.

To make the exhaust stack (X),
drill a 1/4"-diameter hole in the
engine hood and into the
engine block; then glue the
stack into place.

10. FINISHING TOUCHES

If you want to paint this toy,
use equipment yellow on the
body and inside the wheels. Use
black on the wheels, engine,
seat, blade, steering wheel, and
exhaust stack.
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MATERIALS
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Description

Base

Rear axle holders
Rear wheels

Rear axles

Engine radiator
Engine hood
Engine hood support
Cab rear panel

Cab roof

Cab front supports
Frame

Front axle supports
Front wheels

Front axle

Blade

Blade back support
Blade pivotring
Blade retaining block
Blade pivot pin
Blade bi#ot pinlock
Steering wheel

Steering column

Seat

Exhaust stack

Engine block

Pistons

Carburetor air cleaner

[ [ S S

—

| —

ek i

—

Dimensions
(finished dimensions in inches)

3/4% 3 % 6-1/2
3/4%1%3

3dia. x 1-1/8

3/8 dia. x 5-3/8
3/4x2x2

3/8%2 % 3-1/2
3/8x2x2
3/8x3%3-1/2

3/4 % 3% 3-3/8

3/8 dia. x 4-7/8
3/4.% 3-1/2X 9
34X 1-1/2%2-1/2
2 dia. % 3/4

1/4 dia. x 5-3/8
3/4x1-1/2 x7-1/2
3/4x1-1/2%3
2 dia. x 3/4
SAx2 X214
1/2 dia. x 2-1/4
Jodias 2
1-1/4 dia. x 1/4
1/4 dia. x 2-1/2
3/8x1-1/2 X 2

3/8x1-1/4x2

1/2 dia. »x 1/2
1/4 dia,x 2-1/2
3-3/8x2-1/4x2
V2diax1/2
3/4 dia. x 5/8



STEAMROLLER

No construction site would be complete without a steamroller
to smooth out the g
been finished. Tt
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STEAMROLLER
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STEAMROLLER
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PROCEDURE

1. STOCK PREPARATION

This project requires some lathe
worls, so il's important Lo prepare
turning stock ahead of time. Read
through Lhe steps on making the

roller (L) and rear wheels (G).

Then prepare the stock according

to the method vou prefer. The only

other stock you'll need to prepare
is the chassis, which requires
gluing and clamping together four
pieces of 3/4" stock. Cut the rest
of the pieces Lo size according to
the list of materials.

2. CHASSIS
Once the glued stock for the
chassis (A has dried, sand the
block square then use a band-
saw or scroll saw to cul oul the
contour in the back for the seat
and control levers.

Before curtting out the front

curved section, drill the 1/47-deep
holes for the gauges. Drilling them
now is easier, since there's plenly
of stock (o support the front end
as vou drill. Notice, though, that
the stecring wheel column hole
has to be drilled after the front
yoke is in place.

The round concavily in the front

for the roller is a little tricky Lo do,
but not difficult. Place a 3/4" piece
of stoclk on the front of the chassis
to marl the location of the cut.

NexL, place the point of a compass

even with the botlom ot the
chassis (see Fig. 1). Draw a 1.2

radius are on the chassis, Cut out
the recessed area using a bandsaw
or scroll saw; Lhen sand the area
smooth with a drum sander.

Complete the chassis by

drilling a 7/16"-diameter hole [or

the rear wheel axle as indicated
in the drawi

3. ROLLER YOKE

‘The roller voke assembly has
five parts for appearance as well
as strenglh. Begin construction
16"
diameter hole through the piece
of 3/4" x 3" x 4-1/2" roller vole

of the voke by drilling a 7

{C) stock. Now use the bandsaw
or scroll saw to cul out the voke
profile. As vou can see, the arms
of the voke are weals at this point
because of grain direction, so he
careful handling the piece once
it's cul out.

Ghie and clamp the raller vake
(C) to the front of the chassis flush

with the top, After Ihe glue has
dried, drill two 1/4"-diameter holes
through the vole and into the

chassis; then glue n two dowel pins

for reinforcement. Allow the dowels
to protrude about 1/16" then sand
flush when the glue has dried.

Cut out the roller vaks supports
(D) using a bandsaw or scroll saw;
then glue and clamp them to the
roller voke. After the glue has
dried, round the top edges of the
vole with a sander or rasp.

4, ENGINE COVER

The engine cover (B] fits over the
Ltop of the chassis and gives ita
finished loolk, vou didn't cut the
engine cover to size in step 1, do
so now. Drill the 1/2"-deep hole
for the exhaust stack as shown

Fig. 1. Locate

the radius for the
roller by placing the
chassis on a picce of
3/4" scrap,
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STEAMROLLER

in the plans. Then round the top
edges of the cover using a belt or
disc sander, and sand the top of
the chassis assembly so it’s flat and
even. Glue and clamp the cover to
the chassis.

After the glue has thoroughly
dried, drill the 1/4"-diameter
steering column hole in the chassis.
(It’s important that the glue is dry
since the steering columm hole is so
near the glue line.)

5. REAR WHEELS

‘Lhe rear wheels (&) are made
from two pieces of laminated
stock that’s been glued and
clamped for at least 24 hours.
Alter the glue has completely
dried, cut oul the rear wheels with
a bandsaw or scroll saw.

Now, if you have a lathe, mounl
one of the wheels on a screw
center and make a 1/1"-deep
recess with a parting tool and
roundnose chisel (see Fig. 2).

Fig. 2. The recesses
an the rear wheels (G)
are made by mount-
ing the wheel blanks
to a lathe and using

a parting tool and
roundnose chisel to
turn the profile.
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Mark the center of the wheel
while it is spinning.

‘lurn the wheel around,
remount it, then cut the recess
on the other side. Repeat this
process for the other wheel.
Alter vou've linished cutting the
recesses, sand the wheels while
thev are still on the lathe.

Drill the 3/4" diameter holes
where indicated in the plans. To
guarantee against any splintering
when drilling these holes, drill
them part way through from one
side until the bit jusl penetrates
the other side. Stop drilling, then
turn the wheel over and complete
the hole.

Because of the recess cut into
the wheels, they musl clear
the rear of the chassis, so two
spacers (Q) must be made. Make
these 1"-diameter pieces with a
1-1/8"-diameter hole saw. After
cutting the 1"-diameter hlanks,
enlarge the hole from 1/4" to 3/8'
diameter. Using a Lwist drill bit,
expand the holes in the spacers.

CAUTION: The spacers musl be
clamped securely while drilling.
Do not attempt to hold the spacers
by hand when drilling.

6. ROLLER

The roller (L) is made from four
pieces ol glued-up stock. When
cutting the stock for this part,
make the pieces at least 3" long.
(Longer stock would be better
since )"OLI Carn d]\‘v"d}-’.“; use T'(]UT](I
stock to make more steamrollers
or the other tovs in this bool.)
After the turning stock has been
clamped for at least 24 hours, turn
it on a lathe to 2-7/8" diameter.

Il you don’t have a lathe, try
cutting an old rolling pin to
length. If the hole diameter of a
rolling pin is different than 7/16",
adjust the hole in the yoke (C)
and the diameter of the roller
pins (F) accordingly.

7. STEERING WHEEL

Lhe steering wheel (L) is made like
most wheels in this book— with a
hole saw. Use a 1-3/8" hole saw to
make the 1-1/4"-diameter steering
wheel out of 1/4"-thick stock. Again,
make extras and set them aside for
other toys. Glue the steering wheel
to the steering column (M) and glue
the assembly into the chassis/cover
assembly, Then glue the control
levers (P} in place.

8. SEAT

The seat (I, |, K) can be made from
either 3/16"- or 1/8"-thick stock.
Cut the sides (J) and back (K) out
of 3/16"-thick stock. Next, cut the
seal (I) to size and glue and clamp
the seat together. After the glue has
dried, sand the seat and glue and
clamp it in place on the chassis.



9. FINISHING TOUCHES
Finishing up the construction of

this tov is simple. Make the parts

for the exhaust stack and glue and
clamp these parts together. Once

this assembly has dried, glue and

clamp it into the engine cover.

MATERIALS

i ey e B | e

Zg TIPS i

ol ey Ml o B L

CONSTRUCTION NOTES

1. Parts (E} and {3) must be glued and clamped at least 24 hours

before turning.

Finally, glue the lront roller
into place with the two pins (I},
Glue the rear wheels in place, but
don't forgel Lo pul the spacers on
both sides between the chassis
and the wheels. After gluing
the wheels and roller, wail 15
minutes, then test them to make
sure they're not glued in place,

Description

Chassis 1
_ Engine cover 1
Roller yoke 1
Roller yoke s_uﬁports . __ 4
Roller 1
Roller pins 2
Rear wheels 2
Réér wheel axle 1
Seat 1
Seat sides : 2
Seat back 1
Steering wheel 1
Steering column 1
Exhaust stack . 1
1

Control levers 2
Wheél"sba.cers 2
Dowel pins 2
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Dimensions

(finished dimensions in inches)

3x2-1/2x%x6
3/4x3%x43/4

3/4x 3 x4-1/2
T
3 dia. x 2-7/8

Seda .
4-1/2 dia. x 1-1/2
38dax5568
3/4x1x1-5/8

18X 1-1/4x 1-1/4

1/8x 1-1/2 %2
1-1/4 dia. x 1/4

1/4 dia. x 1-3/4
Tadeoa

172 dia. x 1/2
i

1/4 dia. x 1-1/2

1 dia. x 3/8

1/4 dia. x 1-1/2

2. Usea 1-1/8" -diameter hole saw to make part (3], and a
1-3/8"-diameter hole saw to make part (L).
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: CRANK
LOCKHOLES

NOTE: PLACE ON LEFT
SIDE FOR LEFT-HANDERS
AND ON RIGHT SIDE

FOR RIGHT-HANDERS.
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1"-D1A WHEELS 24"
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1-1/4"-DIAWHEELS WHEEL DETAIL
,, 3/4" DIA. 1"
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CRANK
HANDLE
SIDE

PROCEDURE

1. CHASSIS

Start by gluing up stock for the
chassis. Use three pieces of 3/4"
stock to get a 2-1/4"-thick block.
Once the glue dries, square up the
block using a belt or disc sander
don't attempt to join or plane the
stock square with a power jointer
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3/8"

CRANK WHEEL DETAIL

1/4” DIA

3/8” DIA.

1-1/2" DIA.

l—1-7/8"

1-1/4"

1-3/4"

4-7/8"

2-1/2"

CRANK AXLE DETAIL

or planer because this stock is too

small to handle safelv.

After the block has been

squared, locate and drill the 5/16"-
diameter axle holes. Next, drill the
pivot pin lock-hole using a 1-1/4"-

diameter spade bit or Torstner
bit. If vou're using the bulldozer
chassis, the hole will be bigger

than the width of the center beam;

2-3/8~

but that’s no problem, because the
pivot pin will still clear the tracks
and wheels.

Once you've drilled all the
holes, chamfer the ends of the
chassis 30°, then sand the chassis
smooth—be careful to keep the
top edges sharp and square. Set
the chassis aside and go on to the
next step.
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2. WHEELS
Cut out the six main wheels (B).
They are 1-1/4" in diameter
and can be made with a 1-3/8"-
diameter hole saw. Next, cut out
the four secondary wheels (C) and
the cab pivot pinlock (R) using a
1-1/8"-diameter hole saw. The hole
saw leaves a rough edge on the
wheels, 50 sand them smooth once
you've finished cutting them out.
When making the main wheels,
also malce the blanks for the boom
and hoolk crank wheels (N). These
blanks are 1-1/2" in diameter and
are made with a 1-5/8"-diameter
hole saw. Make two of the blanks
oul of 3/4" stock and resaw them
to a 3/8" thickness, or just make
four wheels out of 3/8" stock. Set
the crank wheels aside for further
machining later.

3. CAB

To make the cab, first transfer
the pattern for the sides (I}

to a piece of 3/4"-thick stock.
Carefully locate all angles and
holes, excepl the crank lock-
holes; these will be located and
drilled later. Next, drill all the
holes; then, using a bandsaw or
scroll saw, cut out the contours
on the sides. Then, with a
bandsaw or scroll saw, resaw the
sides to a 3/8" thickness.

An alternative to cutting out
and resawing stock for the sides
is to make the sides out of 3/8"
stock. When doing this, cut out
the parts first; then stick them
together with carpet tape and drill
the holes—this will keep the holes
in alignment.

After vou've finished with the
drilling and cutting operations on

the sides, drill a 3/8"-diameter x
1/2"-deep hole in the top of the cab
roof (1) for the exhaust stack (T).
Next, drill a 3/8"-diameter x 1/2"-
deep cab pivot pin (QQ) hole where
indicated in the cab floor {(G).

Next, locate and install two
screw eyes in the cab rear panel (H)
where indicated in the drawings.
Since these hooks are located close
to the top of the panel, you'll need
to make starter holes to prevent
the stock from splitting.

You're now ready to assemble
the cab. Starl the assembly by
gluing and clamping the sides (I}
Lo the floor (G) and rear panel (H).
After the glue dries, sand the back
of the assembly flush. Next, round
the counterweight (S) and glue
and clamp this into place. While
the glue is drying, round the roof
(1) and install the screw eye in itas
indicated in the plans. Set the roof
aside for assembly later.

'The final step in constructing
the cab is to glue and clamp the
boom anchor supports (L) in
place. After the glue dries, drill the
3/8" boom anchor pin holes using
the holes already drilled in the
sides as guides.

4, CRANK ASSEMBLIES

Take the crank wheels you've
already made and, if they’re 3/4"
stock, resaw them into equal
parts. Sand the wheels, then
redrill the 1/4"-diameter holes to
a 3/8" diameter. ('Lhe larger hole
is necessary for the 3/8"-diameter
axles.) To properly center the
drilling operation, use a twist drill
bit. Next, drill the 1/4" handle

holes in two of the wheels; then,
set all of the wheels aside.

For the locking crank system
to work, the axles must slide
back and forth. Since they slide,
the holes for the boom and hook
cables are not placed in the
cenlers of the axles. Place the
holes according to the plans; then
drill them using a V-block, or filt
the table. (See Fig. 1.}

Dry-assemble the crank wheels
to the axles and locate Lhe crank
locking holes on the cab sides. Put
the holes on the right side for a
right-handed child and on the left
for a lefthander. Remove the crank
assemblies and drill the holes in
the cab sides.

Assemble the crank
assemblies with glue. The boom
axle goes in the bottom rear
position and the hool axle goes
in the top front position.

5. CRANE BOOM
After cutting the crane boom (J)
stock to length, locate all the holes
and contours. Next, drill the 3/4"-
diameter “lightening” holes, the
7/16"-diameter anchor pin hole,
and the 1/8"-diameter cable run
holes located in the front of the
boom and in the cable guides (K).
Round the boom contours on a disc
or belt sander. After {inishing all the
contouring of the hoom, glue and
clamp the cable guides into place.
Sand the boom and slide
it into position between the
boom anchor supports located
on the cab, Check the fit. If it’s
too tight, sand the boom. After
achieving a good fit, secure the
boom in place by gluing the
anchor pin (M) into position.
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CRANE

6. ASSEMBLY

Glue the cab pivot pin (QQ) into
the bottom of the cab loor. Then,
drill a 7/1&"-diameter hole in the
center of the platform (E). Next,
using a 3/8" twist drill, enlarge
the 1/4"-diameter hole of the cab

pivot pinlock (R) to 3/8" diameter.

Glue the lock to the pin.

Place the cab assembly on
the platform (E) with the pivot
pin (QQ) through the hole in the
platform. Glue the cab pivot
pinlock assembly through the cab
floor and into the cab floor. The
platform is still loose at this point
but attached to the cab assembly
by the pivot pinlock.

After the glue has dried,
carefully spread more glue on the

Fig. 1. When drilling
the holes in the
axles, use aV-block
or same other picce
of wood to back up
the stock. L

top of the chassis. Be careful not
to get any in the lock-hole. Attach
the platform to the chassis and
clamp in posilion.

Finally, assemble the wheels
(B,C) and axles (D) to the chassis
with glue.

7. HOOK AND BOOM

ASSEMBLY
Begin stringing the crane boom
by cutting a 30" length of nvlon
cord. Slightly singe both ends of
the cord with a match to prevent
it from becoming unraveled.
Next, thread one end of the
line through one of the holes in
the back crank axles. Bring up
the line through the screw eye
above it in the rear panel, then

take it straight out the front and
through the 1/8" hole in the side
of the boom. Alter you thread
the line through the hoom, lead
it back down to the cab, through
the other screw eye in the rear
panel, and through the other hole
in the back axle. Hold the boom
level and pinch the cord where it
comes oul of the axle. Now raise
the boom and tie a knot where
vou're pinching it. Irim the cord
and singe the knot with a match.

For the hook assembly, cut a
length of string about 3" long
and slightly singe both ends
to prevent unraveling. Tie
one end around two or three
1/2" flat washers. Thread the
other end through the hole in
the end of the boom and down
through the two cable guides.

Set the roof on the cab and run
the cord through the screw eve
on the roof and down through
the front crank axle. Tie a knot
in the end of the cord and
singe the knot, If everything
works satisfactorily, glue and
clamp the roof in place.

Finally, take an S-hoolc and
crimp one end of it around the
washers. The 5-hook will pick up a
lot of items, so experiment with it.
Attach a magnetic message hook
for the refrigerator to the hoolk
cable, or even a little toy bucket.
Whatever you and yvour young
construction helper decide, you'll
surely agree that this toy is a great
deal of fun.
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MATERIALS
CIC=

A Chassis

B Main wheels

z Secondary wheels

D Wheel axles

E Platform

F Cab sides

G Cab floor

H Cab rear panel

| Cab roof

J Crane boom (not shown)

K Crane hook cable guides

(not shown)

L Boom anchor supports

M Boom anchor pin

N Hook and boom crank

wheels

O Crank wheel axies

P Crank handles

Q Cab pivot pin

R Cab pivot pinlock

S Counterweight

i Exhaust stack

MISCELLANEOLS

crew eyes (3}

3 or #18 twisted nvlon sieing (77
Medium S -hook

1/2" washers (2 or 3)

CONSTRUCTION NOTES

1. For

diameter hole.

fe handling, cur part K to size after drilling Le 1737

Dimensions

{finished dimensions in inches)

1 1-1/2 % 2-1/4 %6

6 1-1/4 dia. x 3/4

4 1 dia.x 3/4

5 1/4 dia. x 4

1 1/4x4%x6

2 3/8 x 2-3/4 % 5~3._f4-
1 3/4x3 x5

1 3/4 % 3 x 2-3/4 :
1 3/4 % 3-1/4 x 3-3/4
1 3/4%1-1/2%13
2 1/4 x 3/4 % 1 2
2 3/4 % 1-1/8 x 1-1/2
1 3/8 dia. x 3-3/4

4 1-1/2 dia. x 3/8

2 3/8 x 4-7/8

2 1/4 dia. > 1-1/2

1 3/8 dia. x 1-1/2

1 1 dia. x 3/4

1 3/4x 1% 3-3/4

1 3/8 dia. x 1-3/4

7. The wheels (BN R are made using L 5/8"-, 1-3/8", a

a1t R B P
5 -alamaoter hole saws.




TRACTOR CAB

materials to {1

of trucks provide the power to pull th

cab and cab-over-engine, which follows this pro

ible wilh Lhe
; Lo build both
, the trailers that follow can be hauled

b. The main difl between the
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TRACTOR CAB

7" % Y

3/8"—-—; ———

9-1/2"
BASE DETAIL
TOP VIEW

3-1/4"

,2-1/2" DIA.

_1/8"-DIA.
VENTILATION
HOLES

(OPTIONAL)

] ——1/2"

2-1/2"

—-(—_-;_»{

1+-5/16" DIA.

e . 9-1/2"

SIDE VIEW
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- 2-1/2" sl

|

1-1/2"

:

7/16" DIA.
TOP VIEW
. 3”—b—
5/8"
1/8"-DIA.
L/ VENTILATION
HOLES
(OPTIONAL)
2-7/8"
|
1-1/2"

FRONT VIEW

EXHAUST STACK DETAIL
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TRACTOR CAB

frttcniie: BB B

2" DIA.

1-1/2" DIA.

1/16"
KERF

2-1/2" DIA. 1/4" DIA.

WHEEL DETAIL
21)

FENDER DETAIL

600 P e

/4"

— PR

TRAILER HITCH

1/4" DIA.

114,, e 1/271/2"1/2" 174
l . T 3/8" |
FRONT VIEW SIDE VIEW

LIGHT BLOCK DETAIL
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3/8"
} 4-1/2"
i
STEP DETAIL
" 4-1/2
1-1/4"
3/4
3/47  j——
FRONT BUMPER DETAIL
PROCEDURE diameter exhausl stack holes After the glue dries, sand the block
as indicated. Finish the base square and Lransfer the cab pattern
1. BASE assembly by drilling the 5/16"- to it. Cut out the cab using a band-
i diameter axle holes through the saw, scroll saw, or coping saw.

Cut the base (A) to shape as

- . axle holders (C, I'}, then gluing
shown. If vou're making a longer

and clamping them to the base. NOTE: Most hole saws will not

truck for a customized design, cut through the 3"-thick stock.

continue to use the same wheel

cutout configuration at the rear of 2. CAB Drill a 1/4"-diameter hole for

the base, (slue and clamp logether four the steering column (L); then
After cutling out the rear pieces of 3/4" x 3-1/4" x 4-1/4" insert the steering column into the

wheel notches, drill the 3/8" stock to form the cab block (B). hole, bul don't glue it in place vel.

S/



TRACTOR CAB

(The steering wheel will be added
later.] Tinally, glue and clamp the
cab to the chassis and check the
steering column to make sure it
sUll turns. Sel the assembly aside.

3. ENGINE

Gilue four pieces of 3/4" stock to
form a 3" x 2-1/2" » 3" block for
the engine (C). Sand the block
square afler the glue dries; Lhen
round off the edges according to
the plans.

Using a bandsaw or scroll saw,
form the outline of the grill by
making a 1/8"-deep saw kert 1/2"
from the front of the engine. Next,
drill the 3/4"-diameter holes for
the headlights; then glue the lights
in place. Finally, glue and clamp
the engine to the chassis. After the
slue dries, power-sand the sides of
the truck flush.

4. FENDERS

Cul the stock for the

fenders (D) to size. Then use a
2-1/2"-diameter hole saw and
cul the circular profile as shown.
Round off the top and front
outside edges.

NOTE: There is a right and

left fender, and thev are not

interchangeable. Be sure to mark

the edges you're going to round.
Glue and clamp the fenders

to the truck assembly flush with

the front.
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5. WHEELS

Malke the wheels (G) with a
2-1/8"-diameler hole saw. Before
vou cut them out of the stock,
use a 1-1/2"-diameter hole saw to
malke a 1/16"-deep kerl 1o define
the rim and tire. Next, cut out the
wheels using the larger hole saw;
then mount them on an arbor
and sand them. Assemble the
wheels and axles (H) to the truck
assembly with glue.

While the hole saw is set up,
cut out the 1-1/4"-diameter
steering wheel (K) trom 1/4"
stock with a 1-3/8"
saw. Sand the steering wheel and
glue it in place.

-diameter hole

6. TRAILER HITCH

Cut the trailer hitch (I} to size
according to the list of materials.
Drill the 7/16"-diameter hole

as indicated in the plans; then
power-sand the bevel on the Lop.
Glue and clamp the hitch to the
truck assembly.

7. EXHAUST STACKS

The exhaust stacks (J) are
composed of two parts—a 3/47
dowel and a 3/8" dowel. First, drill
a 3/8" hole through the length of
the 3/4" dowel. To do this, make
sure the 3/4" dowel is securely
clamped to the drill press table.
Next, glue the 3/8" dowels into
place. For a realistic touch, add
ventilation holes by drilling a
series of 1/8"-diameter holes on
each stack.

8. ROOF LIGHTS

Drill three 1/4"-diameter holes in
a 1/2" x 3/47 x 2" piece ol slock
as shown. Cut the stock in two

to form the light holders (N).
(Save one of the holders for
another truck.) Next, glue the
1/4"-diameter lights (O) into
place; then glue and clamp the
light block assembly to the rool.

9. STEP

Make the step (Q) according to
the drawings. Cut 3/4" stock to
width, then crosscut it to length.
Chamfer the ends and sand the
piece. Glue and clamp the step to
the truck assembly.

10. FRONT BUMPER

The easiest way to make the (ront
bumper (P) is to form a 3/4" x
1-1/4" % 4-1/2" block of stock with
the proper profile. Next, cut the
block into 1/4"-thick pieces. (Save
extra bumpers for other trucks.)
Glue the bumper in place.

Your tractor truck is now
complete and reacy for a trailer.
Roll on to the trailer section
and build the kind of trailer (or
trailers} vou want.
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MATERIALS

Q

Description

Base

Cab

Engine

Fenders

Front axle holder
Rear axle holder
Wheels

Axles

Trailer hitch

Exhaust stacks

Steering wheel
Steering column
Headlights

Roof light holder
Roof lights

Front bumper

Step

CONSTRUCTION NOTES
1. There are two fenders (D), left and right. Double-check the

position of the fender on the chassis before rounding.

Dimensions
(finished dimensions in inches)

3/4x3%x9-1/2
3x3-1/4x4-1/4
3Ix2-1/2%3

3/4 x 2-1/2 X 3-5/8
3/4x1-1/2%3

3/4 % 1-1/2 x 1-1/2
2 dia. x 3/4

1/4 dia. x 4-5/8
3/4%1-1/2 %2

3/4 dia. x 3

3/8 dia. x 5-1/4
1-1/4 din. X 1/4
1/4 dia. x 2-1/2
3/;4 dia. ><.U2
3/8x1/2x2
1./4.dia. X 1/2

1/4 % 1-1/4 % 4-1/2

3/4 X2 x4-1/2

2. The radiator on the engine (C) is formed by a thin saw kerf.
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CAB-OVER-ENGINE

As with the tractor cab, this cab-over-engine truck can haul

any of the toy trailer projects featured in this book. Or, you

can make several intermediate size trucks. For example,

you can lengthen the base to accommodate the crane.

you can devise your own hi-cube or dump truck. The d

possibilities are endless.
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CAB-OVER-ENGINE

-~ 3-5/8" ——————

2" DIA.

1-1/2" DIA

1/16"

2-1/2" KERF

2-1/2" DIA. /] 1/4" DIA

| WHEEL DETAIL
o

FENDER DETAIL

fe—————— 3-1/4" —————

2-1/2" DIA.

pe—1-5/8" —= /
3

172"

3/4"

4-1/4"

2-1/2"

SIDE VIEW
CAB DETAIL
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1/4" DIA.
11{4” l1!12r) 1)/211 1{12“ 1}12”‘ 1/4”
J-_- 1/2" |
= —
2”
FRONT VIEW SIREVIEW
LIGHT BLOCK DETAIL
60°

3/4"

R | 1-1/2'

TRAILER HITCH

4-1/2" -Jl

1-1/4"

3/4" pe——

FRONT BUMPER DETAIL
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CAB-OVER-ENGINE .

4-1/2" e ===

T2 =] e

TOP VIEW
BASE DETAIL

le—— 2-1/2" ——

i | e

AL 7/16" DIA.

1/4"

TOP VIEW

64



s 112

2-1/2"[H

|

Great Book of Wooden Toys

2-1/2" DIA.

2" DIA.

S . W7/ ) m—

vl

5/16"-DIA.
I~ AXLE

e 1-1/4" f——

- -7 -
SIDE VIEW
e 5
& of sm-DiA.
~ "V VENTILATION
o &] HOLES
= | ~ | (OPTIONAL)
f 4-1/4 2.7/8 0 O
1/20 —=f -
} .o':-o_
) o o
¥ L
1-1/2"
EXHAUST STACK DETAIL

FRONT VIEW
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CAB-OVER-ENGINE

PROCEDURE

1. BASE

Cut the base (A) to shape as
shown. If youre making a longer
truck, all you have Lo do is make
the wheel cutout consistent at the
rear of the base.

After cutting out the rear wheel
notches, drill the 3/8"-diameter
exhaust stack holes, Next, drill the
5/16"-diameter axle holes through
the axle holders (E, F}, and glue
and clamp these to the base.

2. CAB

Begin cab (B) construction by
gluing and clamping four pieces
of 3/4" x 3-1/4" x 4-1/4" stock
together to form the basic cab
block. After the glue dries, sand
the block square and transfer the
cab pattern to it from the plans.
Cut out the cab using a bandsaw,
scroll saw, or coping saw. Drill a
1/4"-diameter hole for the steering
column and insert the column in
the hole, but don't glue it in place
(the steering wheel will be added
later). Finally, glue and clamp the
cab to the chassis and check the
steering column to make sure it
still turns. Set assembly aside.

3. ENGINE

The engine (C) is made from 3/8"
stock. Make the piece out of a
3/4"-thick piece; then resaw the
stock, reserving the extra engine
for another truck. Round off the
edges of the engine according to
the plans. Next, drill the 3/4"-
diameter holes for the headlights
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(M) in the front of the engine;
then glue the lights in place.
Glue and clamp the engine to the
chassis. After the glue dries, sand
the sides of the truck flush.

4. FENDERS

To make the fenders (D), cut

the stock to size, then use a
2-1/2"-diameter hole saw and
cut the circular profile as shown.
Round off the top and front
outside edges.

NOTE: There is a right and

left fender, and they are not

interchangeable. Be sure to mark

the edges you are going to round.
Glue and clamp the fenders to

the truck assembly.

5. WHEELS

Make the wheels (G) with a
2-1/8"-diameter hole saw. Before
you cut them out of the stock,
use a 1-1/2"-diameter hole saw to
make a 1/16"-deep kerf to define
the rim and tire. Next, cut out the
wheels using the larger hole saw.
Mount the wheels on an arbor
and sand them; then assemble the
wheels and axles (H) to the truck
assembly with glue.

While vou're at it, cut out the
1-1/4"-diameter steering wheel
(K) using a 1-3/8"-diameter hole
saw. Sand the steering wheel, then
glue it to the steering colummn,

6. TRAILER HITCH

Cut the trailer hitch (T) to size
according to the materials list.
Drill the 7/16"-diameter hole
as indicated in the plans; then

sand the bevel on the top. Glue
and clamp the hitch to the truck
assembly.

7. EXHAUST STACKS

The exhaust stacks (]) are
compaosed of two parts—a 3/4"
dowel and a 3/8" dowel. First, drill
a 3/8" hole through the length of
the 3/4" dowel. Be sure the 3/4"
dowel is securely clamped to

the drill press table. Next, glue
the 3/8" dowel into place. For a
realistic touch, you may want to
add ventilation holes by drilling a
series of 1/8"-diameter holes on
each stack.

8. ROOF LIGHTS

Drill three 1/4"-diameter holes in
a1/2" x 3/4" x 2" piece of stock
according to the plans. Cut the
stock in two to form the roof

light holder (N). Glue the 1/4"-
diameter roof lights (O) into place;
then glue and clamp the light
block assembly to the roof.

9. FRONT BUMPER

The easiest way to make the
front bumper (P) is to form a
block of stock with the proper
profile, then cut the block into
1/4"-thick pieces. Save extra
bumpers for other trucks. Glue
the bumper in place.

Your cab-over-engine truck
is now complete and ready for
a trailer. Roll on to the trailer
section and build the kind of
trailer or trailers you require.
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MATERIALS
(finished dimensions in inches)
A Base 1 3/4x3x7
B Cab 1 3)%3—1/4><4-1;‘4 -
G Engine 1 3/8%x2-1/2 %3
D Fenders 2 3/4%21/2x 3508
E Front axle holder 1 3/4x1-1/2x 3
F Rear axle holder 1 3/4 % 1-1/2 x 1-1/2
G Wheels 6 2 dia. x 3/4
H Axles = 2 1/4 dia. x 4-5/8
| Trailer hitch 1 3/4x1-1/2% 2
J Exhaust stacks 2 3/4 dia. % 3
2 3/8 dia. x 5-1/4

K Steering wheel 1 1-1/4 dia. x 1/4

(not shown) .
L Steering column 1 1/4 dia. x.2—1/2

(not shown)
M Headlights 2 3/4 dia. x 1/2
N Roof light holder 1 3/8x1/2x%x2
O Roof lights 3 1/4 dia. x 1/2 .
P Front bumper 1 /4% 1-1/4x4-1/2

CONSTRUCTION NOTE

1. There are Lwo fenders (D), left and right. Double-check the position of the fender on the chassis before rounding.
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LOW-BOY TRAILER

The primary purpose of the low-boy trailer is to haul

steamrollers, bulldozers, cranes, and road graders from one
building site to another. These trailers are an i al part of
any truction company

The trailer is to build and is suitable for the bulldc

and crane. You'll need a longer trailer for the steamroller or

road grader; just build a longer bed. When making one of

these trailers, take time to build some e




TRAILER ASSEMBLY
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le—2-1/4"

TOP VIEW

9-3/4"
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LOW-BOY TRAILER

1
qo 8-1/4"
1" i
—2-1/2"—=]
SIDE VIEW
PROCEDURE stock so the grain runs diagonally 5. WHEELS

1. PREPARATION

Cut all the parts listed under
materials. For a longer trailer,
change the length of part A— all
other parts remain the same. As
with all the projects in this bool,
be sure to make extra parts.

2. FLOOR

Lay oul the front contour of the
trailer floor (A) on the stock. Using a
bandsaw or scroll saw, cut the floor
to shape. If you want a longer floor,
cut a longer piece of stock, but keep
the front profile the same. Glue and
clamp the floor stops (H) into place;
then set the assembly aside,

3. COUPLING ARM

Lay out the profile of the coupling
arm (B) on a piece of stock. For
additional strength in the arm,
place the coupling arm on the
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across it. Cut out the arm and drill
a 3/8"-diameter hole in the end

of it for a coupling pin (C). Glue
the pin into place; then glue and
clamp the coupling arm to the
trailer floor.

After the glue has thoroughly
dried, drill a 2-1/2"-deep hole
through the bottom of the floor up
through the coupling arm. Glue
a reinforcing pin (I) into the hole
and sand flush.

4. AXLE HOLDER

After you've prepared the stock
for the axle holder (D), clamp

it securely to a drill press table
and drill the 5/16"-diameter axle
holes in it. Next, glue and clamp
the holder (D) to the spacer (C).
After the glue has dried, glue and
clamp the assembly to the floor.

Make the wheels (F) by first
forming the 1/8"-deep wheel
rims with a 3/4"-diameter hole
saw. Next, use a 1-3/8"-diameter
hole saw to cut out the
1-1/4"-diameter wheels. After the
wheels have been cut out, sand
them smooth. Finally, cut the
axles (G) to length and assemble
them with glue to the wheels and
the axle holder.

The low-boy trailer is ready to
go to work for vour construction
crew and provide much-needed
assistance in transporting all that
equipment to the next site.
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MATERIALS
Description : D'imens:ion:: .
(finished dimensions in inches)
A Floor 1 3/4 % 5-3/4x12
B Coupling arm 1 3/4 %2 x 4-3/4
C Coupling pin 1 3/8 dia.x 1-5/8
D. Axle holder 1 3-4x2-1/4x 4
E Axle spacer 1 3/8 x1-1/2x 3-1/2
E Wheels 4 1-1/4 dia. x 3/4
G Axles 2 1/4 dia. x 5-5/8
H Floor stops 2 3/8 % 3/8 X 5-3/4
| Reinforcement pin 1 3/8 dia. x 2-1/2

CONSTRUCTION NOTES
1. The floor (A} can be made any length to accommaodate 2. Lay out the coupling arm (B} diagonally across the grain

warious sizes of equipment. for strength.

7l



'FLATBED TRAILER

This style of trailer leaves most of the designing up to you.

It serves as a starting point for many trailers—flatbed,

stake, container, tandem, and others. For example, drill

holes around the perimeter of the bed, and you've created a
stake bed trailer. Or, add a box with a hinged door to get a

container trailer. Just let your imagination go with designin
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FLATBED TRAILER

f 5-1/4" . e 1-1/2" p—
FENDER DETAIL SIDE VIEW

2" DIA.

" 1-1/2" DIA.
5/16" DIA. 2-1/4
7B 1/8"-DEEP KERF

1/4" DIA.

<1/ RS R PR

WHEEL DETAIL

— 3rr

AXLE HOLDER DETAIL

12-1/2"

TOP VIEW
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PROCEDURE

1. FLOOR

Cut all the stock to size according
to the materials list. On the front of
the stock for the Moor (A) draw the
contours according to the plans.

If you're going to build several
trailers, make a template for this
contour using stiff cardboard or

a piece of hardboard. Cut out the
floor contour with a bandsaw

or scroll saw. Then drill a 3/8"-
diameter hole for the coupling pin
(F). If vou want to make a stake
bed, drill 1/4"-decp holes [or the
stalees around the perimeter of the
floor, Use ten stakes—{ive on each
side. Glue the coupling pin (T} and
stakes info place.

MATERIALS

2. AXLE HOLDER

To make the axle holder (B}, gluc
up three pieces of 3/4" stock to
form the 1-1/2" x 2-1/4" x 3"
block. Sand the block square, and
drill the two 5/16 -diameler axle
holes as shown. Glue and clamp
the axle holder to the Hoor.

3. FENDERS

The fenders for the flathed
trailer and tanker trailer are
identical in construclion. For
each fender (
Lwo picces of 3/4" stock to form
a [-1/2" % 1" % 5-1/4" block. On
the 1" % 5-1/4" side of the block,
draw the fender profile that’s
shown. Nexl, using a bandsaw

l, glue together

or scroll sew, cut the fenders to
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shape. Finally, sand the fenders;
then glue and clamp them to the
floor snug Lo the axle holder.

4. WHEELS

The wheels (D) are made by a
two-step process similar to the
other projects. Begin by using a
L-1/2"-diameler hole saw to create
a 1/8"-deep kerf for the tire rims.
Next, use a 2-1/8"-diameter hole
saw Lo cul out the 27-diameter
wheels. Sand the wheels aller
you've cut them out; then glue
them onto the axles and mount in
the axle holder,

‘The basic flatbed trailer is now
complete and ready for loading,

Dimensions

Description
A Floor
B Axle holder
C Fenders
D Wheels
E Axles
F Coupling pin

CONSTRUCTION NOTES
1. The floor (A} can be used as a base for most any trailer

conhguration.

(finished dimensions ininches)

1 3/4x5%x12-1/2
1 1-1/2x2-1/4 %3
2 1-1/2 % 1 % 5-1/4
8 2 dia. x 3/4

2 1/4 dia. x 4-5/8
1 3/8 dia. x 1-3/8

2. Fenders could be cut by ripping a 2 % 4 inta 1" strips, then

cross-cutting to length.



TANKTRAILER

Hauling fuel ' construction toys is important. And what better
iler?

and bottom.
ui with
couplers and nozzle g into : ol panel on the r into filler
pipes on the top of th i i ille
your construction equ

No matter how you l.':.at tlus pmwd, it's sure to add a lot ut fun to
any child’s toy collection.
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TANK TRAILER

1-1/4"

REAR VIEW

1-3/4" DIA.

1/4" DIA,

I—-— 2-1/2" -—-I— 1
y . 45°
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1/2" DEEP

TANK DOME DETAIL

2" DIA.

1-1/2" DIA.

1/8"-DEEP KERF

1/4" DIA.

WHEEL DETAIL

TANK CONSTRUCTION DETAIL
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2-1/2"
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3/8
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HOSE STORAGE PLATFORM DETAIL
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COUPLING ARM DETAIL
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172"

1/2"

1/2"

! t i
374" 3/4"

REAR CONTROL BOX DETAIL

1/2" DIA.

1/4" DIA,

HOSE NOZZLE DETAIL

1/2" DIA.

1/4" DIA.

HOSE CONNECTOR DETAIL
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PROCEDURE

1. TANK
Cut the stock to size for the
tank (A), and follow the detail
in the planks for gluing it up.
Glue the side pieces together
first; then glue the sides to the
bottom. Next, glue the ends
into place. (The end pieces may
require fitting before being glued
in place.} I'inally, glue the top in
place. You should have a glued-up
block measuring 3" high x 4-1/2"
wide x 12" long. j
With a table saw, cut a 45° bevel
on each of the four sides of the
tank as indicated in the plans.
Sand off the saw marks, and sand
the ends flush and smooth. Set the
tank aside.

2. COUPLING ARM

Cut the coupling arm (B) to size
and shape according to the plans.
Drill a 3/8"-diameter hole for the
coupling pin (C) and two 1/4" holes
in the back edge of the arm for

1/4" dowel pins. Next, locate and
drill matching 1/4"-diameter dowel
holes on the front edge of the tank;
then glue and dowel the coupling
arm to the front of the tank. Glue
the coupling pin into place.

3. AXLEHOLDER

Male the axle holder (D) by gluing
up three pieces of 3/4" stock. Sand
the block square; then drill the

two 5/16"-diameter axle holes in

it where indicated. Next, glue and
clamp the axle holder to the bottom
of the tank as shown.
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4, FENDERS
For each fender (G), glue together
two pieces of 3/4" stock to form a
1-1/2" % 1" % 5-1/4" block. Draw
the fender profile on the 1" x 5-1/4"
side; then cut each fender to shape.
Sand the fenders smooth; then lo-
cate and drill 3/16"-diameter dowel
holes to match the axle holders.
Dowel pins are needed between the
fender and axle holder since there
isn'l much gluing surface between
the fenders and the tank.

Glue and clamp the fenders
into position.

5. WHEELS
Making the wheels (F) is a two-
step process. Begin by using a
1-1/2"-diameter hole saw to create
a 1/8"-deep kerf for the tire rims.
Next, use a 2-1/8"-diameter hole
saw to cul out the 2"-diameter
wheels. Sand them smooth.

Cut the axles (E) to length.
Assemble the wheels and axles to
the axle block with glue.

6. HOSE STORAGE PLATFORM

Cut the stock for the platform
(H) to final dimensions. Locate
and drill the four 1/4"-diameter
holes on it as shown. Place the
platform on the tank. Transfer
the location of the four holes
on the platform to the underside
of the tank, and drill the
matching holes. Cut the storage
platform supports (1) to length;
then glue the platform and
supports to the tank.

7. TANK DOMES
With a 1-7/8"-diameter hole saw,
cut the three tank domes (J) out

TANK TRAILER

of 3/4"-thick stock. Into the side
of each dome, drill a 1/4-diameter
hole to a depth of 1/2" as
indicated. Glue the nozzles (I
into the holes; then glue and
clamp the three domes to the top
of the tank. Make extra domes
and nozzles to have on hand for
other tanks.

Finish off the tanker top by
cutting the tank top rails (L) to
size. Glue and clamp the rails to
the top of the tank.

8. REAR CONTROL BOX

The rear control box (M) looks
complicated but is really noth-
ing more than a block of wood
with several holes drilled in one
side. Because the block is small,
it’s best to lay out and drill all the
holes on a larger piece of stock;
then cul the stock to size. Draw
the outline of the control box on
a piece of 3/4" stock. Locate the
three 1/2"-diameter gauge holes
at the upper end of the block;
then locate the two rows of 1/4"-
diameter holes. Drill 3/8"-deep
gauge holes; then drill the two
rows of 1/4" holes all the way
through the stock. After drilling
the holes, cut the control box to
size.

Before gluing the control box to
the tank, cut the gauges (N) and
nozzles (O) to length, and glue
them into the box. Finally, glue the
control box assembly to the back
of the tank.

9. HOSES

Begin the hoses by making the
nozzles (P). The first part of the
nozzle is a piece of 1/2"-diameter
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dowel with a 1/4" diameter hole
through if. { These parts and the
hose connectors [Q] are identical,
so make therm at the suine time.)
Clamp the 12" -diameter dowel to
a drill press table and drill a 174"
diameter hole through it Use long

(2" to 4" lengths of 172" dwmeter
dowels then cut the stoclk 1o |'r'||;_’.|h

after drilling. For the second parl

MATERIALS

Tank

Coupling arm
Coupling pin
Axle holder
Axles
Wheels

Fenders

B
e
D
r
F
G
H

~ Tank ddmgs_

: _Tfan_li. top fa[is

o (=T el SR

Hose nozzles

Q Hose connectors

R Hose (nylon line)

CONSTRUCTION NOTE

1. You can also use cable or anything handy to make the hoses

Description

Hose storage platform

Storage platform supports
Tank dome nozzles
Rear control box

: ﬁe;ar cfo;r:lt:rol box gauges

Rear control box nozzles

of the nozzle, cul two 1 long
[reces of 14" diameter dowel.
Cloe the 1747 diameter dowels into
the two 12" diameter dowels, and
the nozzles are l!!l]|_)l<'|i‘.

Cul the pvlon line to fwo
18" lengihs. and use candle Lo
melt the end of one ol the picees.
When s melted, shck it into the

open end ol a nozzle. The hol nvlon

1

= R W s s e N e DN

[N TR N5 SR (S R VS B

will “olue” fisell into the dowel as
it cools, delt the other end of The
line, and stick it hallway into one
ol the connectors (1 Repeat the

process lor the other line,

NOTE: Be very careful when
worling with molten nylon. 11 s
extremely HO'U and can canse

severe burns.

Dimensions

(finished dimensions in inches)

3/4x4-1/2 %12
341 %12

3/4 % 1-1/2 x 2-1/2
3/4x1-1/2x 2-1/2
3/8 dia. x 1-3/8
1-1/2 % 2-1/4 % 3
1/4 dia. % 4-5/8

2 dia. x 3/4
1-1/2x1x5-1/4
1/4 % 2-1/2 x 4-1/2
1/4 dia. x 2-1/2
1-3/4 dia. x 3/4

1/4 dia. x 1
1/4x1/4x12
3/4 % 1-1/2%2-1/2
1/2 dia. % 1/2

1/4 dia. x 1-1/4
1/2 dia. x 1

1/4 dia. x 1

1/2 dia. x 1

1/4 dia. x 18



~arman Trainer Biplane was the standard traini

lane for the Air Force and Navy prior to and during World

War II. Because the original color of the plane was yellow and

so many students scared so many instructors during training
flights, the aircraft picked up the nickname Yellow Peril.
This biplane design is generic and uses only the general
features of the Stearman Trainer. Since special construction
iques are required for this toy, read all the instructions
before making any cuts. Also, it’s quite easy to make more
than one of these planes at a time.

Here is the flight plan for the biplane.
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ONE SQUARE = 1/2"
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BIPLANE

| 10"

5/16"-DIA. HOLE

R

1/4"-DIA. x \

1/4"-DEEP HOLE \

-

5/8'

TOP VIEW

A7)

--—2_1/8"—--1-!—)»

l |1-1/4"
1

2 Q-
LOCATION, ANGLE,
AND DEPTH TYPICAL

11=12"

13-1/2"

WING DETAIL

I WHEEL STRUT BLOCK DETAIL
3/4"

i

84




Great Book of Wooden Toys

FRONT VIEW

~—1/2"
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BIPLANE

86

1/8"

DETAILA
MARK OFF LINES EVERY 45°

DRILL 7/16"-DIA. x 1/4"-DEEP
HOLES FOR CYLINDER HEADS

DETAILB

DIVIDE THE 45° ANGLES

MARK 1/8" ON EACH SIDE OF LINE
DRAW A 1-5/8" CIRCLE

CONNECT MARKS TO INTERSECTION



PROCEDURE

1. FUSELAGE
Glue ;‘\l'lt'] clamp three pieces af

34w 21

{2" % 117 stock Lo fon
k

one plane, allow about 11" length

iust—tlngc block. I making more than
for each fusclage. Cut the block to
finished dimensions; then draw the

l.

s on il

top and side prof
Cut out the wing notch on the
I notches

bortom and the rean
Taper the sides of the fusel

with a scroll saw or bandsaw. Tape

back the serap pieces. Place the
fuselage on its side and cut the
side profile.

Finally, with a rasp or power
sander, round off the edges of the
fuselage; then bevel the nose,

Sel the fuselage asicle.

2. WINGS

Malee the upper and lower wings
(R, C}at
a piece of stock at least 3/4" thick

the same time. Begin with

and 13-1/2" long. The proper width
of the wings is determined by the
noich already cut on the |lJ‘>tld\:T
Remnove the excess width of the
wing stock until it fits the notch.
Lay out the location of the wing
strut holes and drill them wilh a
5/76"-diameter drill bit. Resaw
-thick wirg

sl

the stock into two 3/8
blanks. Form the round contour
on the wing tips as shown; then
sund the tips smooth.

1 the

(_'.J‘

e und cl Lnp the Tower wing
Pto the f '

e, Assernble the
to the tu»,f?l age

upper wing (B}

willh Lhe wing

wing struls flush with
set the as

embly aside.

3. HORIZONTAL AND VERTICAL TAILS
Make a ¢

the previous

ardboard template as in

%‘lL’P and transler the
stock. Cut out 1h

design to 3f

contours with a bandsaw or SL'ZI'O.']

saw; sand the edges smooth. Resaw

the stock to yvield 1/4"-thic
Glue and clamp the
Lail (D7 Lo the fuselage; then glue

K parts,
horizontal

and clamp the vertical lail (E;
place. Set the assemily aside.

4, ENGINE

Glue and clamp two pieces of
stock to formma 1-1/2"-
Next, resaw the stock toa 1-1/4
thickness. With a compass and
draw the outside
ce of the block and

straighledee,

circurmiieres

locate the piston and cyvlinder

positions. To do this, draw a

thick piece.
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neter cirgle; then

it

aw lines from the center of
Lhe circle to the circumierence

every 147, lhese lines locate
the conters of the evlinders
Next, draw a 1-5/8"

circle and hisecl each of the

Sdiameter

45" angles with another line
1o the outside circumlerence.

Mark 1787 on each side of these
bit;{*c!'irm marks and connect them
o the 1.5/8" -diameter circle (see

d'r_‘tzl:l in the plans).

Now iFs time to start ma-
chining. Use a scroll saw or
bandsaw Lo cul the block round,
Sand the edge smoaoth; then drill
16"
deep. Adter drilling the holes,

the 7/10" -diameter cylinder haoles
L

form the pistons with a scroll saw

or bandsaw {see Fig. 1],

Finish the engine bloclk by
chamfering the edges with a
power sander or rasp. Glue
the eylinder heads (G} into
place; then sel the engine

bloclk aside.

Fig. 1. Cut out the wedyes in
the engine block Lo create the
cylinders. Make the cuts with
a bandsaw or scroll saw.
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BIPLANE

5. PROPELLER

Lay out the profile of the propeller
{H) on a piece of 1/4" plywood

or clear stock. Drill the 5/16"-
diameter shaft hole in the center
of the piece; then cut out the
propeller with a scroll saw. Sand
the edges smooth.

Drill a 1/4"-diameter hole into
the end of a length of 1/2" dowel
stock to make the propeller hub
(). Cut the hub to length; cut and
glue the propeller shaft (K} into
the hub.

With a 1-3/4" diameter hole
saw, cut a 1-5/8"-diameter blank
from 1/8"-thick stock to make the
propeller spacer (I}. Glue and clamp
the spacer to the engine block.

To assemble the engine and the
propeller parts to the fusclage,
glue the engine block to the
fuselage assembly. The spacer has
a 1/4"-diameter hole that can be
used as a guide for drilling the
propeller shaft hole through the
engine and into the fuselage. Use
a 1/4"-diameter drill bit and make
the hole according to the plans.
Glue the propeller shaft and
propeller into place, being careful
nol to gel glue on the propeller.

6. WHEEL STRUT ASSEMBLY

This plane has a wheel strut block
that goes under the fuselage. lo
fabricate the piece, cut stock to
the proper length and width. Set
up a drill press to drill holes in
the block at a 30° angle as shown.
After drilling the holes, form the
contours by tapering the sides 30°
and the trailing edge 45°. Round
the bottom [ront edge with a
[)0\\-'9.]' SHT](]QT’ orda ra.':;p Lo contour.

88

Make a V-block to hold round

stock, and drill the 5/16"-diameter
axle holes in the wheel struts (N)

at 30° (see Fig. 2). After drilling the
holes, glue the struts into the wheel
strut block, using the axle to keep
the struts aligned. When the glue
dries, sand any excess strut sticking
through the block. Glue and clamp
the bloclk to the fuselage.

7. WHEELS

With a 1-1/2"-diameter hole
saw, make 1/8"-deep kerls

on 1/2"-thick stock. Use a
2-1/8"-diameter hole saw to

cut out the wheels; sand them
smooth; glue the wheels and the
axle to the struts.

Fig. 2. With the table tilted
30°, secure the wheel strutin
a V-block to drill the axle hole.

8. FINALTOUCHES

To finish, put the tail skag (QQ) on
the plane; its location and angle
are not critical. Drill the 5/16"-
diameter holes and glue the skag
in place.

If painting is your finishing
choice, paint the entire aircraft
vellow, engine and tires flat black,
and the propeller silver. Make
insignias out of contact paper and
vinyl lettering.



MATERIALS
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Dimensions
(finished dimensions in inches)

Description
A Fuselage
B Upper wing
C Lower wing
D Horizontal tail
E Vertical tail
F Engine block
G Engine cylinder heads
H Propeller

[ Propeller spacer

J Propeller hub

K Propeller shaft

L e
M Wheel strut block

N - ;Wh@é}_strm. :

0 Wheels

pE :;_:Wﬁéel axle (négshOm‘fn.} .
Q Tail skag

2-1/4 % 2-1/2 x 10

3/8 %3 x13-1/2
3/8 x3x 11-1/2
1/4%2-1/2%6-1/4
1/4 x 2-1/2 x 3-5/8
2-3/4 dia. x 1-1/4
7/16 dia. x 1/2
1/4x 1 x6-1/2
1-5/8 dia. x 1/8
1/2 dia. x 1/2

1/4 dia. x 2-3/4
5/16 dia. % 3-1/2
3/4x1-1/2%3-1/2
1/2 dia. % 3

2 dia. x 1/2

1/4 dia. x 5

5/16 dia. x 1-1/2
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~ SPIRIT OF ST.LOUIS

The “Spirit of St. Louis,” designed and built by the Ryan Aircraft
Company of San Diego, California, was flown nonstop by Charles
Lindbergh from New York to Paris in 1¢

'The toy aircraft on these pages captures the magic of that

heroic flight. It features the exposed cylinders of the engine, the

streamlined fuselage (without a cockpit windscreen break), the
wing struts, and the large enclosed wheel strut shock absorbers.
Attaching the wing struts to the fuselage and the wheel shock

absorbers to the wing struts appears complex but involves only

drilling holes at a shallow angle. 'The wing struts are cantilevered

from the holes in the fuselage and butt-glued to the wings to avoid
extreme drilling angles in the wings as well as alignment problems.
When the aircraft is complete, it has a good dimension for play and
provides a great opportunity to pass on aviation lore.
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s oot G it

e 10"

TOP VIEW

1-1/4

SIDE VIEW

b‘1~1/2“

DEPTH AND ANGLE
NOT CRITICAL. N
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SPIRIT OF ST. LOUIS

—=t =1/4"

FRONT VIEW

L — 15" ~

WING DETAIL

o g SRS

o«

| 1-3/4"
1/8"-DIA. HOLE“}
FOR LOCKPIN

b T A e

o |
1747 —o J

WING CUTTING DETAIL
SHOCK ABSORBER DETAIL
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PROPLLLER DETAIL ONE SQUARE — 1/2"

HORIZONTAL TAIL DETAIL VERTICAL TAIL DETAIL
PROCEDURE of the fuselage. Then line up Lhe fuselage to provide support when
fusclage to drill the holes on the cutting the next side (see Fig. 1).
1. FUSELAGE fou r\ﬂat si(.le_s, After making the cuts almost all
TR After drilling all the holes, the way through, go back and
Glue up three pieces of _ . i hewa) g
cut out the top and side profiles finish the culs.

3747w 2-174" % 10" stock Lo

4 B i using a scroll saw or bandsaw. vesin shapine the fuselage by
form a 2-1/4" square block S ) e Pe%,xn -l-‘i} 'S Hlage by
3 : : When cutting, stop sawing just drawing a 1"-diameter circle on
for the fuselage (A). Draw 3 D : .
: - before the saw blade completes the nose of the piece. Sand or
the top and side profiles on : :
the cut. This leaves stock on the rasp the nose section corners Lo

the block along with all hole
localions—engine cvlinder holes,
tail skag, propeller, and wing
strut holes— then drill the holes.
(Because the fuselage block

is square here, drilling the

holes now is easier than

waiting until a future step.)

The drilling sequence is as
follows: drill the propeller hole
first, then the wing strut holes.
(Till the drill press table 20°.]
Finally, drill the 7/16"-diameter
cylinder holes 1/4" deep and 45°
apart. To do this, tilt the table 45
and drill the holes in the corners

Fig. 1. Cut out the
profile, but stop
just before cutling
oft the waste stock.
Leaving the waste
stock intact pro-
vides support Lo the
hlock when cutting
the profile on the
next side,
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meet the 1" circle drawn on the
nose. Then, using a rasp or power
sander, round all the corners and
edges of the fuselage. Be sure to
keep the edges sharp around the
wing and tail notches. Finally, cut
and glue the engine cylinders (M)
into the cylinder holes.

2. WING

The wing (B} for the “Spirit” is
made by tapering a piece of 3/4" %
3-1/2" x 15" stock. Taper the
wing when resawing the stock.

To resaw, tilt the bandsaw table 5°
and cut the stock, resulting in one
1/4"-thick edge (see plans). Once
the wing is tapered, measure over
2-3/4" from the 1/4" edge and rip
the stock to the proper width.

NOTE: Check the measurement
of the wing notch on the fuselage
before making this cut.

Once the wing is cut to the
proper width, transfer the wing
tip contours to it from the plans.
Using a scroll saw or bandsaw,
cut out the contours and sand the
edges smooth. Set the wing aside.

3. HORIZONTAL AND

VERTICAL TAILS
Make cardboard or paper patterns
for the horizontal and vertical
tails (C, D) following the plans.
Transfer the patterns to 1/4"-thick
stock; then cut out the parts. If
making more than one plane,
transfer the pattern to thicker
stock; then resaw the pieces after
cutting the contours. Sand the
edges of the parts, then glue and
clamp into place.
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4, WHEEL SHOCK

ABSORBERS
There is a left and a right shock
absorber. Each is different because
of the way the wing strut angles
through it, so make sure to
perform the correct operations to
each one.

Cut the strut blocks to
3/4" x 1-1/4' x 1-3/4". In the
bottom of each absorber, drill a
7/16"-diameter x 3/4"-deep hole
for the wheel strut.

Next, drill the wing strut holes
in the shock absorber. Tilt the
drill press table 20° and drill the
block. Be careful when doing this
because the right and left struts
have the angled hole going in
opposite directions. Drill 1/8"-
diameter holes for the lockpins in
the front of each absorber.

With a rasp or power sander,
contour the shock absorbers
according to the plans. Set the
absorbers aside.

5. PROPELLER ASSEMBLY
Transfer the propeller pattern
from the plans to the stock. Make
a template for the propeller (I)
out of cardboard if you want
more than one. Cut with a scroll
saw or bandsaw and resaw the
stock, if necessary, to obtain a
1/4" thickness. Sand the edges of
the propeller and round off the
sharp points. Finally, drill a 5/16"-
diameter hole through the center.
Next, use a 1-1/8"-diameter
hole saw and cut out a 1"-diameter
blank for the propeller hub (J).
Glue the 1/4"-diameter x 1 -1/2"-
long propeller shaft (K) into the
hub. After the glue dries, mount

SPIRIT OF ST. LOUIS

the shaft in a drill chuck; then use
a rasp or file to contour the hub
Set the propeller and shaft hub
assembly aside,

6. WHEELS

Make the wheels (H) with a
1-1/2"-diameter hole saw to
forma 1/8"-deep kerfin 1/2"-
thick stock. Next, with a 1-7/8"-
diameter hole saw cut out the
wheels. (Make extras now.) Sand
them and set aside.

Cut the wheel struts (G) Lo
length and drill an 11/64" pilot
hole in each one for the wheel
mounting screw. Mount the
wheels to the struts with #12 x
1-1/4" roundhead wood screws.
File off the protruding screw
points. Glue the struts into the
shock absorbers and set the
assemblies aside.

7. ASSEMBLY

Dry-fit the wing struts (L) into
the fuselage. Cut the struts a little
long so they can be trimumed.
With the struts in place, hold

a straightedge across the wing
notch and mark a line across
cach strut. Remove the struts and
cut or sand them to the line just
marked; then dry-fit them again.
Malke a final check of the lengths
by dry-fitting the wing in place. If
the struts fit, glue them in place,
but don't glue the wing vet,

After the glue dries, slide the
shock absorber/wheel assemblies
onto the front struts. When
their proper position is located,
slide them out of the way and
spread glue on the strut. Put the
absorbers in position, aligning



them up and down. After the glue
dries, drill a 1/8" locking pin hole
into Lhe strut using the hole in the
shock absorber as a guide. Glue
the lockpins (I} into place and
sand flush.

Finally, spread glue in the
wing notch and on the tops
of the struts. Clamp the wing

MATERIALS

Description

into place. After the glue dries,
drill a 5/16" hole in the tail
for the tail skag (N); then
glue the tail skag into place;
its position and angle are not
critical. Glue the propeller
into place.

The aircraft is ready for flight.
For further finishing details vou
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can paint the aircraft silver or
light gray and the cylinder heads
and wheels flat black. Vinyl stick-
on letters complete the detailing,
NX-211 is the registration
number, RYAN the manufacturer,
NYP stands for New York to Paris
and, of course, the name is Spirit
of St Louis.

Dimensions
(finished dimensions in inches)

A Fuselage 1 2-1/4 % 2-1/4x 10
B Wing 1 1/2 % 2—3/4>< 15
G Horizontal tail 1 1/4 % 2-1/4 x 6-1/4
D Vertical tail 1 1/4 x 2-3/4 x 2-3/4
E Wheel shock absorbers 2 3/4x1-1/4x 1-3/4
F Shock absorber lockpins 2 1/8 dia. x 3/4
G Wheel struts 2 7/16 dia. x 2
H Wheels 2 1-3/4 dia. x 1/2
! Propeller 1 1/4 % 1x7
) Propellerhub i 1 dia. x 3/4
K Propeller shaft 1 1/4 dia. x 1-1/2
L Wingstruts 4 5/16 dia. X 5
M Engine cylinders 8 7/16 dia. x 3/4
N Bilks 1 5/16 dia. x 1-1/2
MISCELLANEOQUS
#12 % 1-1/4 roundhead wood screws (2)
CONSTRUCTION NOTES
1. The two shock absorbers (E) are different—one is for the lefe 2. 'Lhe wing (B) is cul from a 3/4" x 3-1/2" piece of stock

side of the plane, one is for the right side.

{see procedure].

95



~ P-40FIGHTER

During the early stages of World War II, there was a volunteer group
of American aviators named the “Flying Tigers” This group defended
the skies over China against the Japanese and became world-famous by

scoring many combat victories against tremendous odds

shark mouth insignia became a symbol associated with complex :

maneuvers, agg ! S - skill in airwar tactics.

You can recreate images of that past by building this P-40 Fighter.
The design for the P-40 features some fine detailing in the armament
and exhaust pipes—but nothing beyond the grasp of the average
woodworker. The only special construction note is that the propeller
must be made out of plywood for strength.

As with the other toys in this book, the P-40 is easy to mass-produc
and think of the effect of two or more of these suspended from a ceiling
in a child’s room. Once again complex air maneuvers can take pla
the sound of heavy machine guns is heard in aerial dogfights.
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PROPELLER

PROCEDURE

1. FUSELAGE

Glue up and clamp 1 x 4 stock,
allowing about 11" of length for
each plane you want to make. If
you wish, skip gluing up the stock
and use 2 x 4 stock. If you do this,
use only the clear parts of the
stock; and avoid knots and cracks.

Rip and crosscut the stock to
the final 1-1/2" x 3" % 10-5/8"
block. Transfer the top and
side profiles onto the stock as
indicated in the plans. If youre
malking more than one of the
planes, make cardboard or
hardboard templates and trace
around them.

Once yvou lay out the pattern,
cut the notches for the main wing
and horizontal tail with a bandsaw
or scroll saw. After cutting the
notches, form the curved cowling
under the engine area in the front
of the fuselage. Make one final cut
by forming the notch on the rear

for the vertical tail. Stop cutting
at this point, because you'll need
the rest of the stock to provide
support while beveling the sides.

To bevel the sides, tilt the table
of either a bandsaw or scroll saw 5°.
Bevel both sides of the fuselage,
saving the scrap. After you've
beveled the sides, tape the scrap
to the fuselage with masking tape.
The scrap now holds the fuselage
parallel to the saw table as you cut
out the rest of the side profile.

After completing all the bevels
and profiles, round the edges of the
fuselage. Sand the fuselage, being
careful to keep the edges of the
wing notches sharp.

2. WING

Ripa3/4" x 3-1/2" x 13" (1" x 4" x
13") piece of stock to the proper
width for the wing (B). The width
of the wing should equal the width
of the wing notch on the fuselage.
Conlinue to cut and test-fit the
wing until the fit is snug. Next,

draw all the contours on the top
of the wing. (If vou're building
several planes, make a template
out of cardboard or hardboard;
then use the template to transfer
the pattern.)

Locate and drill the 3/16" x
1/2"-deep holes for the wing
guns (N}); then resaw the wing
so it's 3/8" thick. (Save the scrap
to make the tail wings.) After
drilling the holes, cut the wing
to shape using a scroll saw or
handsaw. Round off all the edges
of the wing (except where the
wing fits in the notch).

Cut six of the guns (N) to size,
and glue them into the holes
on the wing. With the wing
now complete, glue and clamp
it to the fuselage; then set the
assembly aside.

3. HORIZONTAL AND

VERTICAL TAILS
Making the horizontal tail (C)
and vertical tail (D) is very similar
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to the way vou made the wing.
Transfer the patterns from the
plans to the stock by drawing
directly on the stock or by using
templates. For stock, use what you
have left from resawing the wing;
or use 3/4"-thick stock and make
several of these parts at one time.
(To malke several parts at one time,
cut out the pattern; then resaw the
block into 1/4"-thick pieces.)

Sand the edges of the pieces,
and round over the edges if you
want. When rounding the edges,
be careful not to round any
portion of the wing that fits in
the notch.

Glue and clamp the horizontal
tail into place; then glue and
clamp the vertical tail into place.
Set the assembly aside.

4. WHEEL FAIRINGS
To make the wheel fairings (L),
mark off a 3/4" x 3/4" x 15" piece
of stock into 2-1/2" sections.
The extra length of the stock is
necessary for safe handling while
machining; but it also vields
enough fairings for three planes.
Next, make a template for the
fairings out of cardboard; and
on the templale, mark the center
of the 7/16"-diameter strut hole.
When you use the template
to transfer the pattern to the
3/4"-square stock, secure the
template with a tack stuck through
the wheel strut hole mark. The tack
transfers the hole location and also
secures the template while you
transfer the design.
Before cutting the fairings to
length, drill the 7/16"-diameter
holes vou just located with the
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tack. Use a backup board, since
these holes go all the way through
the stock. After drilling the

holes, cut the fairings to length;
then contour them using a rasp,
scroll saw, or disc sander. When
contouring, bevel the trailing edge
(bottom) first; then taper the sides.

5. WHEEL STRUTS

Although you don't have to make
the wheel struts from long stock,
you'll find the process easier to
perform if vou do. Mark a length
of dowel into 2-5/16" lengths
(that’s enough stock for the

strut plus a 1/16" kerf). Locate
and drill the 11/64" pilot holes
for the wood screw axles that
yvou'll add later. Cut the struts to
length; but don't glue them into
place vel.

6. WHEELS

Prepare 1/2"-thick stock. Then,
using a 1"-diameter hole saw,
create a 1/8"-deep wheel rim
kerf for each wheel you make.
Next, using a 1-5/8"-diameter
hole saw, cut out the wheels and
sand them smooth.

Attach the wheels to the struts
with #12 x 1-1/4"-long roundhead
wood screws. For a decorative
look, use brass screws. The screws
will protrude a little on the other
side of the strut, so grind them
off with a power sander or a
grindstone,

Glue and clamp the struts into
the wheel fairings, and check for
alignment.

P-40 FIGHTER -

7. PROPELLER

Make the propeller (H) of 1/4"-
thick plywood. Plywood, with
its different laminations, has
grain running in both directions
and, therefore, has the strength
required for this part.

To lay out the pattern for the
propeller, set a compass at 3-1/4"
and draw a 6-1/2" circle. Starting
anywhere on the circumference,
mark the circle on either side of
the compass. Place the compass
point on each one of these marks
and repeat the process. Your
6-1/2"-diameter circle will have six
marks on its circumference. Next,
delineate the blades of the propeller
by drawing three intersecting arcs
through the circle. Complete the
drawing by making a 1"-diamet~
circle in the middle of the prop.

Drill a 5/16"-diameter hole
through the center of the propeller;
then cut out the piece using a scroll
saw or coping saw. Sand the sawn
edges and set the prop aside.

8. PROPELLER HUB/SHAFT

To make the propeller hub (I),
cut two 1"-diameter blanks out
of 3/4"-thick stock with a 1-1/8"-
diameter hole saw. Set one plug
aside, and glue a 1/4"-diameter
dowel into the other one. After
the glue dries, place the shaft in
an electric drill or drill press and
shape the hub as indicated in the
plans with a rasp or file. Set the
hub and shaft aside.

9. PROPELLER BEARING SPACER
Resaw the other 1" plug you made
in step 8 into 1/8"-thick pieces.
Glue the spacer to the front of
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the fuselage where indicated in
the plans.

Now, using the hole in the spacer
as a guide, drill a 1/4"-diameter
hole about 3/4" deep into the nose
of the fuselage. Dry-fit the propeller
shaft in the hole to assure that the
propeller moves satistactorily. If
everything works properly, glue the
shaft into place.

10. ENGINE EXHAUST STACKS
Malke a 1/4"-thick x 3/8"-wide
piece of stock 12" long (for safe
handling). Using a scroll saw or

MATERIALS

Dimensions
“ “ {ﬁnIShEd d'menSIons 5 inChes}

coping saw, cut kerfs in the stock
every 1/4" at 45°. Round the two
top edges of the exhaust stack

stock; then cut the stacks to length.

Glue and clamp the exhaust stacks
into place on the fusclage.

11. FUSELAGE GUN COWLING

Lay out the gun cowling (M) on a
3/4" x 3/4" x 2-3/4" piece of stock
according to the plans. Drill two
3/16"-diameter holes for the guns.
Taper the back of the block; then
form the bevel on the front with

a rasp, file, or power sander. After

completing all the drilling and
contouring, cut the cowling from
the block; then glue and clamp the
part to the fuselage. Glue the guns

A Fuselage
B Wing 1
C Horizontal tail 1
D Vertical tail 1
E Wheel fairings 2
F Wheel struts 2
G Wheels 2.
H Propeller 1
| Propeller hub 1
J . Propeller shaft 1
(not shown)
K Propeller spacer 1
Engine exhaust stacks 2
M Fuselage gun cowling 1
(not shown)
N Guns 8
0 Tail skag 1
MISCELLANEOUS

#12 % 1-1/4" roundhead wood screws (2)

into place.

12. FINALTOUCHES

You can make all the decorations
for this model from vinyl contact

paper obtainable at an office supply

store. The star insignias on the

wings are blue, red, and white, the

sharlc’s mouth is red, black, and

white, and the eves are white, red,

and black.

141/2 % 3 % 10-5/8
3/8 % 3-1/4 x 13
1/4 % 2-1/2 X 6-1/4
1/4 % 2-1/4 x 2-3/4
3/4 % 3/4 % 2-1/4
7/16 dia. x 2-1/4
1-1/2 dia. x 1/2
6-1/2dia. x 1/4

1 dia. x 3/4

1/4 dia. x 1-3/4

1 dia.x 1/8
1/4 % 3/8 x 1-3/4
1/4 x 3/4 x 2-3/4

3/16 dia. x 7/8
5/16 dia. % 1-1/2
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JET FIGHTER

F 3‘;\!‘

o,

‘Ihis jet fighter is actually a composite: Its streamlined
fuselage, large box-like engine intakes, and double vertical
tails reflect the jets in the sky today.

Powerful and functional-looking, this plane will fire the

young imagination and provide a lot of enjoyable playtime.
ts fly in formation, consider making more

s room, climinate the

la ear and drill 1/32"-diameter holes to suspend the

craft from the ceiling with nylon line.
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SIDE VIEW

TOP VIEW
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JET FIGHTER

FRONT VIEW

T2N

]

1/ 1"
FUSELAGE SIDE DETAIL

9"

1-1/2"

- 2-3/4" —

3n i 3;: A 3”

—

LEADING EDGE
HORIZONTAL DETAIL
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JET FIGHTER

o
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PROCEDURE

1. FUSELAGE

Glue and clamp together two
pieces of 3/4" x 1-1/2" x 12" stock
to form a 1-1/2" square block

for the fuselage (A). Because

the block is square, make one
template of the nose contour and
trace it onto the top and side of
the block. Cut out this curved
section; then round the edges of
the nose—round only the nose
section. Next, round the bottom
edges from the nose to the tail.
Cut the horizontal tail notch in
the rear bottom of the fuselage.
Turn the fuselage over and drill
the 5/16"-diameter x 1/2"-deep
nose wheel strut hole.

2. ENGINES

Prepare the engine stock and
transfer the engine profile to it
using a cardboard pattern made
from the plans. The vertical tail
notches go on the inside, creating
a left and right engine.

Cut the wing notches in the
engine’s top. Cut the vertical tail
notches on the inside edges, being
sure to keep the edges sharp.

Cut out the side profiles. Drill
the landing gear holes as shown.
Round the top outside edge of
each engine from the rear of the
wing notch to the tail. Round
the bottom outside edge of each

engine with a rasp or Surform tool.

3. WINGS

Transfer the wing pattern from the
plans to a 3/4" x 3-1/2" x 6-3/4"
block of wood. (A cardboard
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template saves time, especially

if making more jets.) Cut out

the wing profile; sand the edges

smooth. Resaw the stock to

make two separate, equally thicl

pieces. (An alternative is to make

both wings out of 3/8"-thick stock.)
Glue and clamp the wings

(C) into the notches on the top

of the engines. When the glue

dries, sand the inside edges of the

engines smooth; then glue and

clamp the engines to the fuselage.

The assembly consists of the

fuselage, engine, and front wing.

Sand flush the entire top surface

of the assembly; then set aside.

4. HORIZONTAL AND VERTICAL
TAILS

Cut out cardboard templates
and transfer the tail design to
1/4"-thick stoclk. When making
more than one part (like the
vertical tail), transfer the design
to 3/4" stocl, if desired. Cut out
the parts with a scroll saw or
bandsaw; then resaw the parts to
the final 1/4" thickness.

Glue and clamp the vertical tail
(E) into the notches between the
fuselage and engines. Clean off
excess glue with a wet rag. Then
glue and clamp the horizontal tail
(D) into the notch on the bottom
of the fuselage.

Set the assembly aside and allow
the glue to dry.

5. FUSELAGE TAIL CAP/
AFTERBURNER ASSEMBLY

Transfer the pattern for the
fuselage tail cap (F) to a piece of
1/2" stock. Cut out the part and
sand the edges smooth.

JET FIGHTER

With a 1-3/8"-diameter hole
saw, cut out the 1-1/4"-diameter
afterburners (G) from 1/4"-thick
stock. Glue and clamp them to the
tail cap. As the glue dries, sand
the end of the fuselage/engine
assembly flush. Trim the tail cap
to match the profile of the rear of
the plane. Glue and clamp the tail
cap assembly to the plane.

6. MAIN WHEELS/STRUTS
With a 1-1/2"-diameter hole
saw, male 1/8"-deep kerfs
on 1/2"-thick wheel stock to
create the “rims” of the main
wheels (J). Use a 1-7/8"-diameter
hole saw Lo cul oul the wheels.
Sand them flush and set aside.
Cut the 7/16"-diameter main
wheel struts (T) to length and drill
11/64"-diameter holes as shown.
Attach the wheels to the struts
with #12 x 1-1/4" roundhead wood
screws. The screws will protrude
through the other side of the strut;
file or sand ofT the excess.
Glue the completed wheels into
the holes in the engines.

7. NOSE WHEEL ASSEMBLY

Form the 1/8"-deep “rim” kerfs in
3/8"-thick stock with a 1"-diameter
hole saw. After completing the
lerf, cut out the nose wheels with a
1-1/4"-diameter hole saw. Sand the
wheels and set aside.

The nose wheel strut () consists
of two parts. Cut a 2" length of
5/16"-diameter dowel stock and
drill a 5/16"-diameter hole into its
end. Glue the 5/16"-diameter dowel
rod into this hole to a 5/8" depth.
Cut the 5/8" dowel to length; then
place the strut assembly into a
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V-block and drill a 5/16"-diameter
axle hole through it as shown. Sand
or file flats on each side of the 5/8"
dowel. Glue the nose wheels (L},
nose wheel axle (M), and nose
wheel strut (I into place.

8. COCKPIT
Transfer the top and side profiles
of the cockpit (H) to a length of

MATERIALS

Description

3/4" square stock. With a scroll saw
or bandsaw, cut out the part and
sand all surfaces. Glue and clamp
the coclkpit to the top of the plane.

9. TAILHOOK

An optional part on this air-
craft is the tail hook (N). This
part is vital if your fighter is
to see duty on a carrier. Cut

A Fuselage 1
B Engines . 2
E Wings 2
D Horizontal tail 1
E Vertical tails 2
E | Fusel-agéia-fi cap - 1
G Engine afterburners 2
H Cockpit =
i Main wheel struts 2
J " M-aih wheels - - 2
K Nose wheel strut 1
L Nose wheels 2
M Nosewheelaxie |
N Tail hook 1

MISCELLANEOQUS

F#17 % 1-1/4" roundhead wood screws (2)

out the part according to

the plans and taper one end.
Glue and clamp to the rear of
the cralt.

10. FINAL TOUCHES

If preferred, cut out identifying
letters and numbers for the
finished craft.

Dimensions
(finished dimensions in inches)

1-1/2 X 1-1/2 x 12
3"/4 x 1-1/4 % 8-1/2
3/8 % 3-1/2 x 6-3/4
1/4x2-3/4x9 -
1/4x2%3-1/2
125 1-1/2 %3
1-1/4 dia. x 1/4
.3/4 X 3/4 X6

7/16 dia. X 1-3/.4. =
adaxiz
5/16 dia. x 2

5/8 dia. X 5/8

1-1/8 dia. X 3/8

3/8dia. x 2
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STERNWHEELER

engines, the splash of the paddle wheel, and that whistle blowin’ as a
boat comes ‘round the bend. Pittsburgh, Cincinnati, St. Louis,
New Orleans, Vicksburg, Hannibal—all stopping for pioneers
on their way to settle a new land.
This sternwheeler project is designed with a paddle wheel that
revolves as you push or pull the boat across carpet or sand. Its

balance and w or water d if it’s taken

Construction of this boat involves using a simple jig with the table

saw when cutting slots in the paddle wheel ends (see . And

the delicate-looking upper d railings can withstand moderate

abuse and are easy to make and install.
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STERNWHEELER
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2-1/4" DIA.

5/16" DIA.

———-J L-——- SAW KERF WIDTH H

U

1-1/2"

3/8”

3/8”

’—* 2-1/2" i 2-1/2"
|

PROCEDURE

1. HULL

Start construction with the

hull (A}, using the drawings
provided to make a template and
transferring the hull pattern to the
stock. With a bandsaw or scroll
saw, cul out the hull at a 20° angle.
Sand the edge of the hull smooth
and set aside.

2. MAIN DECK

Make a template for the main
deck (B) from the pattern in
the plans. Fold a picce of paper

in half and draw out half the
pattern; then cut out the pattern
and transfer it to the stock. After
cutting out the deck and sanding
the edges, set it aside.

3. FOREDECK

Start the foredeck (C) with a
3/4" x 2" x 5" piece of stock.
Cul a slight curve diagonally
from one corner to the other on
the 3/4" x 2" side. Transfer the
pattern from the main deck to
the top of the pattern. Cut out
the foredeck, but leave the

pattern line. Glue and clamp the
foredeck to the main deck; sand
the entire deck flush atter the
glue dries.

4, MAIN DECK CABIN

Cut 3/4" stock to length and width
(but not thickness) for the cabin
sides (D) and ends (E). Cut out the
windows and doors with a scroll
or coping saw; then resaw the
stock into two 3/8"-thick pieces.
Glue and clamp together the
cabin parts. After the glue dries,
sand the sides flush and round the
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corners. Keep the top and bottom
cdges ol the cabin sharp.

5. UPPER DECK

Transfer the pattern for the upper
deck (F) to 1/4" stock. Cut out the
upper deck and set aside.

Cut out the railing parts (M, NJ,
and glue and clamp them together.
Once the glue thoroughly dries,
locate holes [or the rail uprights
{O). Place the railing on top of
the upper deck and carefully drill
both parts at the same time. Cut
the rail uprights about 1/8" longer
than required; assemble the deck,
railing, and uprights with glue.
Allow the uprights to protrude
through the deck and the railing;
then sand the assembly flush after
the glue dries.

Cut the stack support (G) to
final dimension. Test-fit it in the
main cabin assembly—the fit
should be snug. Turn the upper
deck assembly upside down, place
the main cabin assembly (with the
stack support in place), and mark
the location of the stack support
on the underside of the upper
deck. Glue and clamp the stack
support ta the upper deck. After
the glue dries, locate and drill
3/4"-diameter stack holes.

6. PILOT HOUSE
Make the pilot house (H, I) the
same way that vou made the main
deck cabin in step 4. As with the
main deck cabin, sand all parts flush
after gluing and round the corners.
Use either 1/8" or 1/4" plywood
or solid stock for the roof (]). Cut
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out and sand the roof according to
the plans; then glue and clamp it
in place. Set the pilot house aside.

7. STACKS
The stacks (K) for the stern-
wheeler are easy to make— just
cut 3/4"-diameter dowel stock
to length. The stack crowns (L)
are also simple to make. Using
a 2"-diameter hole saw, make
two 1-7/8"-diameter disks from
3/4" stock. Draw lines through
the disks every 45°, and make an
cight-pointed star like the one in
the plans. Cut out the star shape
using a scroll saw or bandsaw.
After you've cut out the star,
mount it on a 1/4" threaded rod;
then mount it in a drill chuck.
Sand or file the corners of the
crown. Remove the crown and
drill out the center hole to a 3/4"
diameter. Glue the crowns to the
stack and set aside.

8. STERNWHEEL SUPPORTS

Cut out the sternwheel supports
(P) according to the plans, using
a bandsaw or jigsaw. Remember
that there is a left support and a
right support. Sand the parts and
sel them aside.

9, PADDLE WHEEL
Using a 2-3/8" hole saw, cut out
a 2-1/4"-diameter blank. The twao
paddle wheels (QQ) are made from
this one blank.

Malke the slots on the paddle
wheel with a table saw and a jig
to hold the disk. (You can also

STERNWHEELER

cut them on a bandsaw or a scroll
saw, but they will vary in size.) A
simple board bolted or clamped

to the miter gauge with a 1/4" bolt
mounted directly in line with the
blade is all you need for a jig. Cut
the 1/2"-deep slots; then resaw the
wheel into equal halves. Set the
wheels aside.

10. PADDLES

Cut the paddles (R} from a 2'-long
piece of 3/4" stock. Sct the saw

to cul the stock as thick as the
saw kerf slots in the paddle wheel
ends. Cut the paddles to length;
then glue them to the wheels.

11. ASSEMBLY
First glue the main deck to the
hull and clamp it in place. After
the glue dries, glue the cabin
assembly to the main deck 3/4"
from the edge of the fore deck.
Glue the upper deck assembly to
the main deck cabin; then glue the
pilot house and stacks into place.
Prior to attaching the sternwheel
supports (P), test-fit them with the
sternwheel. Sand the paddle wheel
if necessary; then glue and clamp
the assembly in place.

12. WHISTLE

No riverboat would be without
a whistle to sound its arrival.
Holding a shorl piece of 3/8"
dowel with pliers, drill a 1/8"-
diameter hole in one end about
3/8" deep. Carve or saw a notch
in the dowel, Iinally, drill a 1/8"-
diameter hole in the pilot roof;
glue the whistle in place.



MATERIALS

ﬂ

Hull
Main deck

A

B

C Foredeck
D Main deck cabin sides
E Main deck cabin ends
F Upper deck

G Stack support

H Pilot house sides

| Pilot house ends

(-

Pilot house roof
Stacks

Stack crowns

Side railings

End railings

Rail uprights
Sternwheel supports
Paddle wheels
Paddles

Sternwheel axle

Whistle

el LA o) el nol el e el (0l e

Whistle stem

CONSTRUCTION NOTES
1. May use solid stock ar plywood for parts B, I and J.

2. Cut contours [or parts D, E, H, I, and () out ol 3/4" stock;

then resaw.
3. Use hardwood dowel lor parts K, O, 5, T, and U.

2
2

I

G I S B O SR S

o NN
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Dimensions
(finished dimensions in inches)

3/4%x4-1/2x10
3/8x5-1/2x 10
3/4%x2x4-1/2
3/8 x 2 x5-1/2
3/8x2x%x3-1/4
1A xAxT
1/2 % 1 % 2-1/2
3/8x2x1-1/2
3/8x2x2

1/8 % 2-1/2 x 3-1/4

3/4 dia. x 4-3/4
1-7/8 dia. x 3/4
1/8 x 3/8 X 6-1/4
1/8%3/8x4
1/8 dia.x 1-3/8
3/4 % 1-1/4 X5
2-1/4 dia. x 3/8
kerfx 1 x4
1/4 dia. 4-3/4
3/8 dia. x 3/4
1/8 dia. x 1-1/4

4. Form with hole saw for parts [ and Q.
5. Cut long sirip for part R; then crosscut to length.
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This locomotive was the mainstay of America’s early railway
system. During the Civil War, the “General” was a familiar sight

carrying both Yankees and Rebels and their equipment to battle.

Even though the Space Age com with the excitement
once kindled by trains, the Gen will always have active and
enthusiastic fans—whether they're five or ninety-five.
a tender, plus the
ration ¢

ct for the beginning woodworker. Be pre-
pared, however, Lo spend some time in the workshop—it’s not a
one-evening ect dures are designed for all of the parts
to be made first, then assembled, car by car. Many of these parts

n be mass-produced, making all construction
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s MITER 1/2” OF
” CORNER AT 45°

BEVEL ROOF

3/4"-DIA. x 1/4"
DEEP HOLE

17
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1-1/2" DIA. o
| 12 DA,

l 1 DEEP HOLE
P! D‘-ﬂ /1/4” TYPICAL
/

74
-..lw/zi'-k | [t 1/40]
4-1/2"

;—‘ 3-1/2" 1
3/4" DIA.
ot 1_1;’21]
1/8" 1-1/4"—
e
FRONT VIEW
/4 pe——
2-1/2"
1-1/4"
1
i 5/8“ % ] 1/8”
SMOKESTACK DETAIL SIDE VIEW

HEADLAMP DETAIL
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3/4" DIA.
5/8" DIA. /' "‘\
l—d———1-1/2“ i 3‘1/8“ \ i5"'r8”
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-

W 1/2"

=14 3/4"

o 3/4" f=—1" ar T 1—1/2”.—*,‘_1_1/4-»__:

6-3/4"

BOILER DETAIL

_ -
1 —.I 1.._3/8” TOP VIEW

FRONT BOILER SUPPORT DETAIL

'-“1 o = “"“df“--------l
o
oo e e it

2-3/4"

SIDE VIEW

FRONT VIEW

CAB DETAIL
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1-1/2"

2" s G

TOP VIEW
FRONT VIEW SIDE VIEW

COWCATCHER DETAI

BEVEL ROOF AT 15°

J_ I’_-2-3/4”~——'»

e |
N B
A S R e

SIDE VIEW

3-1/2"

172"

MITER CORNER AT 45:&

TOP VIEW
CAB ROOF DETAIL
1/4"
4 t 1/2"
i/4 1/8" 12
1/f" {
|
T T 1-1/2"
1-3/4"
1-1/8"

DIMENSIONS ARE TYPICAL
EXCEPT WHERE NOTED.

SESEP 77 1) Nm——
STEAM DOME DETAIL SAND DOME DETAIL
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PROCEDURE

1. BOILER/SMOKESTACK

Turn the boiler {(A) and smoke-
staclk (M), a simple process
when both are turned at the same
time from one piece of stock (see
Fig. 1). To form the turning blanlk,
glue up three pieces of 3/4" stock
and clamp securely overnight.
When the glue is dry, turn the two
parts according to the plans, then
sand them. With a parting tool,
cut the parts and set aside.

2. CAB

Glue up four pieces of stock

to form a 2-1/2" x 2-3/4" x 3"
block. After the glue dries, sand
the block flush. On the 2-3/4" %
3" sides, locate the 1" x 1-1/2"
notches for the drive wheels.
‘Then, locale the 1/4" x 1" notches
for the windows just above the
wheel notches, and cut with a
bandsaw or scroll saw.

Erom scraps or new stock, cut
two pieces of 1/4" x 3/8" x 1" strips
to form the window strips (C). Glue
them into the notches as showil

3. CAB ROOF

Prepare a length of 3/8" x

3-1/2" stock. All car roofs are
made from this size of stock, so
prepare several 3' lengths. Tilt the
bandsaw table 15° and form bevels
according to the plans.

NOTE: If the stock isn't the exact
width or the table isn’t tilted

15°, the roof size will be off. Tust
remember Lhere must be a 3/47
flat area on center ol the roof and
a 1/8" edge on the sides.

Caut the roof (D) to length; glue
and clamp it to the cab. Cut the
roof vent (L) to size and glue and
clamp Lo the roof.

4. BASE

With a handsaw or scroll saw, resaw

the 1/2" x 4-3/4" step in the base
(F) as shown. Place the base upside
down on the saw table and cut 3/8"
from each side of the step. Lay out
and drill the 5/16" axJe holes where
indicated. Set the par( aside.

5. AXLE HOLDER/SPACER

In the axle holder (G), drill 5/16"
holes 1/4" from the bottom, fronl,
and rear edges of the block. Cut
out the axle spacer (H); glue and
clamp Lo the holder. Glue and

clamp this assembly to the base (F).

6. COWCATCHER

Glue up two pieces of 3/4" x 2" x
10" pieces of stock. (The extra
length is for the safe handling of
the stock while cutting the profile

on the end.} Tilt the bandsaw table
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30° and adjust the miler gauge to
30°. Make the compound cut to
form the cowcatcher (see Fig. 2).

NOTE: This is a difficult pro-
cedure Lo explain. Be sure to use

a scrap piece of stock to make all
trial cuts. Whether working with
scrap stock or the real thing, DO
NOT ATTEMPT THIS CUT

ON A TABLE SAW OR RADIAL
ARM SAW,

Cut the cowcatcher to the proper
length. Assemble the cowcatcher,
cowcatcher crossbar (]), and base
(F) using 1/4"-diameter dowels and
glue. Set the assembly aside.

7. FRONT SUPPORT

Cut a piece of stock twice the size
you need (3/4" x 2-1/2" x 3"). With
a 1-1/4"-diameter hole saw, cul a
hole into the center of the stock.
Drill the two 1/2"-diameter holes
for the pistons (S). Cut the excess
stock from the lop. (Save the top as
a temporary support for assembly
later,) Glue the front support (KX} to
the boiler; clamp securely.

Fig. 1. The boiler
and the smoke-
stack can both

be turned at the
same time from
one piece of stock.
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8. HEADLAMP
Drill a 1/4"-deep » 3/4"-diameter
hole in the stock for the headlamp
case (N) as indicated. Round ofl
the top of this case with a power
sander or rasp.

Glue the headlamp (P) into
the hole just drilled; then glue
and clamp the assembly to the
headlamp base (O).

9. STEAM/SAND DOMES

The domes (Q, R) are turned
from an 8" long piece of
3/4"-diameter dowel. Turn the
two domes as shown. While still
on the lathe, sand them smooth.
Cut the parts Lo length with a
parting tool and set aside.

Fig. 2. To form the
cowcatcher, tilt a
bandsaw table 30°
and set the miter
gauge at 307
Cxperiment with
scrap stock to
double-check
your sellings.
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10. WHEELS
Delineate the rims [or the
main drive wheels (T) using a
2"-diameter hole saw. Form 1/8"-
deep saw kerfs in 3/8"-thick stock.
Next, use a 2-1/2"-diameter hole
saw to cut out the wheels. Sand
thoroughly and set aside.

The front truck wheels (U7)
and all the rest of the wheels on
the old-time train are the same.
You need four wheels for the
engine and eight for each car, so
determine the quantity you want
(a typical Lrain will require 36)
and prepare the 3/8"-thick
stock for them. Use a 1"-diameter
hole saw for the rim kerf and a
1-3/8"-diameter hole saw to cut the
wheels. Sand them and set aside.

11. ASSEMBLY

Cut out the notch in the back of
the boiler (A) with a band-saw or
scroll saw. Place the rear support
(L) in the notch and malce sure the
boiler is level. Sand, if necessary,
then glue the rear support in place.

Drill the 5/8"-diameter
smokestack hole and the
3/4"-diameter steam and sand
dome holes.

At the front of the hoiler, make
a 1/8"- deep saw kerf 1/2" back
from the edge. With a chisel, cul
baclk to the saw kerf to form a flat
area [or the headlamp assembly.

Glue the headlamp assembly
(N, O, P), smokestack (M), and
domes (Q), R} in place. Anchor the
headlamp by drilling a 3/16" hole
down from the top of the assembly
into the boiler. Glue a 3/16" dowel
into this hole; sand flush when dry.

Glue and clamp the cab
assembly to the base. After
the glue dries, glue and clamp the
boiler assembly to the base.

Next, glue and clamp the front
axle holder (G) to the front of the
engine assembly. After the glue
sets up, drill a 1/4"-diameter hole
up through the base into the front
boiler support, boiler, and smoke-
stack. Glue a dowel pin (W) into
this hole. An allernative to the
dowel is to drill a pilot hole and
use a #12 x 2" flathead wood screw
to anchor the parts in place.

‘Lhe cowcatcher assembly is
attached to the front of the engine
with 1/4"-diameter dowel pins.
Drill matching dowel holes in
both parts; then glue and clamp
these together.
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Finally, glue the wheels and axles
into place; then glue and clamp the
pistons (S) to the front support.

MATERIALS

The engine is complete. Before
giving this toy to a child, make
sure you have sanded all of
the sharp edges thoroughly—
especially the point and edges of
the cowcatcher.

Dimensions
(finished dimensions in inches)

A Boiler 1 2-1/4 dia. x 6-3/4
B Cab i 21/2% 23/4x3
(& Cab \&i.ndow strips 2 1./8 x1/2 % 1 |
D Cab roof 1 3/8x3-1/2%3-1/4
E Cab roof Venf 1 = 1/8 % 3/4.>< 2-3/4
F Base - 1 : 3/4><'2><9'— 1;<4 -
G Axle holder 1 = 1/2%2%x2-1/2 .
H Axle spa.cér. 1 14X 1-1/4 % 141/._2.:: '
| Cowcatcher . .1 1-1/2x 2% 3-1/2 .
= Czox.f\rcatche;c_rossbar 1 /2% 1/2%2-3/4
K Front support 1 3/4x1x%3 .
L Rea.r .';-.u.pporl; 1 L e
M Smokestack 1 1-1/2 dié, x2-1/2 .
N Hea.dl.al.'np-ca.se 1 3/4 %1 ><1 /4
0 Headlamp base 1 1/8 % 1 x ].
P Headlamp 5  3/4dia.x3/8
Q Steam dome 1 3/4 dia. x 1.—3./4.
= Sand dome | sadiax 112
S Pistons = 2 1/2 dia. X 1—.1/.2. |
T Drive wheels 4 2-3/8 dia. x 3/8
U Front wheels 4 1—1/4 % 3/8
v e 4 1/4dia.x2-7/8
W Dowel pin 1 . 1/4 dla % 2-5/8
X - Dowel pins 2 - 1/4 dia. x 1-1/2
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A1

CHAMFER L
FRONT VIEW SIDEVIEW
TENDER DETAIL
PROCEDURE the stock to form the Lwo sides. base. Next, glue and clamp the
Bevel the top inside edges of the wheel assemblies to the base. For
1. TANK sides; then sand the parts smooth. couplers, drill a 3/32" hole in the

Glue together three pieces of 3/4”
x 1-1/2" % 2-3/4" stock. When the
glue dries, sand the block smooth
and set aside.

2. SIDES
['rom a 3/4"-thick piece of stock,
cut out the profile as shown. Resaw

MATERIALS

front and rear of the base fora
3. ASSEMBLY screw hook and screw eve,

Glue and clamp the sides to

the tank. When the glue dries,
sand the bottom of the assembly
flushy; then glue and clamp the
assembly to the base. Leave a 1/4"
ledge on the front and rear of the

: Dimensions
m Description m (finished dimensions in inches)

Base

Tender téﬁk
Sides

Axle holders
Axle spacers
Wheels

Wheel covers

B GY fEmie e EENE - enil | T

Axies

MISCELLANEOUS
1-53/8" screw hool

1-1/8" screw eve

1 3/8 x3x6-1/2
= ShoAoa

2 3/8 x 2-1/4 % 6-1/4

> e
2 1.12x1—3/4><2. =
i el
4 . .f./8><3/4><2—1;’.4.

4 el
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TRUCKS

5/16"-DIA.
HOLE

e 2-1/4" .

3/8" 3/8"

27 27 7271

3/4"
_‘L TRUCK ASSEMBLY

WHEEL COVER DETAIL
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Wheel assemblics on a train
are called frucks. The trucks
for the train cars are easy to
make; you'll need two per
car. Requirements for one
truck are listed under the
materials.

PROCEDURE

1. AXLE HOLDERS

Prepare as much 1/2" stock as
needed. Cut the axle holder
(A) and spacer (B) to size. Drill
5/16"-diameter axle holes and
cut notches on the axle holders
as shown.

MATERIALS

Cr | e | o

A Axle holder

B Adespacer

& Wheels -

D Wheel covers
E Ax!eé =

2. WHEELS

Use a 1"-diameter hole saw to
score kerfs in 3/8"-thiclk stocl.
Cut out the wheels with a
1-3/8"-diameter hole saw. Sand
the wheels and set aside.

3. WHEEL COVERS

Malke either one or several at
a time. To make one, prepare
1/8"-thick stock; then cut each
to shape with a scroll saw or
bandsaw. To make several at
once, cut the cover profile on
a 3-1/2"-wide block of stock
with a bandsaw or scroll saw.
When done, slice 1/8"-thick pieces
from the block. Sand smooth.

1

oy

(RS S E

Great Book of Wooden Toys

4. ASSEMBLY

Glue and clamp the axle
holders together; install the
axles and wheels. Glue and
clamp the wheel covers in
place. When the glue dries, tack
the cover to the axle holder
with a brad to reinforce the
construction.

5. AN ALTERNATIVE

For an easier way Lo make the
trucks, use 3/4" x 1-3/4" x 2-1/2"
blocks for the axle holders and
drill the 5/16"-diameler axle holes
1/4" from the bottom edge. Use
1/4"-thick plywood for the spacers
and skip the kerf on the wheels.

Dimensions

(finished dimensions in inches)
1/2 x 2-3/4" x 2-1/2"

1/2%1-3/4 %2
1-1/4 dia. x 3/8
1/8%3/4x2-1/4
1/4 dia. x 2-5/8
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MISCELLANEOUS PARTS

1/2"

1 [

1/2:1

1/2"

END RAIL DETAIL STEP DETAIL

l———-—| [—-—1/2"

3_11 1"

TOP VIEW

' VARIABLE —

SIDEVIEW

FRONT VIEW
ROOF DETAIL
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END RAILINGS
Cut a piece of 3/4" x 3" x 2" stock
and chamfer the corners as showr.

NOTE: For strength, the grain of
the railings must be vertical.

Resaw the blocl to vield 1/8"
thick pieces. One block yields
the four railings needed for the
cars shown here, but make extra
railings for more cars,

STEPS

Prepare 3/8" x 1" stock and cut a
3" and 4" piece for each unit. Glue
and clamp the pieces together.

If using pine, 3/8" x 3/4" stock is
available at most home centers
and lumberyards. Whether stock
is bought or made, you'll need
about 30" of it just for the three
cars on this train.

ROOF ASSEMBLIES

It’s best Lo mass-produce the
roofs. For three, prepare two
pieces of stock—3/8" x 3-1/4" x
26" and 3/4" % 1-1/2" % 36",

‘Then, bevel the edges of the
3/8" stock 22° to get stock with
1/8"-thick edges and a flat on top
at least 1-1/2" wide. Crosscut
the roofs into required lengths.
(Refer Lo the materials lists for
individual cars.) When the roof
lengths are correct, miter the
corners as shown; then sand the
edges smooth.

Cut the roof vents to length
and round over each end of these
to a 3/4" radius. Glue and clamp
the vents to the roofs. Set the
assemblies aside.

Great Book of Wooden Toys

BASES
Crosscut a 3/8" x 3" x 40" length
of stock to appropriate lengths for
the tender and cars. Cut notches
for the steps where indicated.
Note that the base for the baggage
car is 1/4" narrower than the
others. Set the bases aside. (The
“Santa Fe” requires the same size
stock for ils cars, so consider
preparing a lot of extra stock.)
These are parts that can be
made in advance. Don't be
frustrated because you've done a
lot of work and have no train cars
to show for it. The results of this
advance work will come fast.
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PASSENGER CAR
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TOP VIEW

SIDE VIEW

10" -

PASSENGER CAR BASE
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PROCEDURE

1. SIDES

Kip alength of 3/4" stock to

the proper widsh. Allow ap-
preximately 9" length tor each car
[Zxtra staock is for squaring up and
saw kerfs). Cut the stock to length;
set aside the remainder.

Lav our the windows on the
szock and cut with a coping saw
or scroll saw, Another method s
to saw a 174" surlp of stock off the
top of the side stoclk and cus cus
the window openings, Glue and
clamp the strip in place. On use &

MATERIALS

Ease
Roof
Roof vent

Sides

& n ime >

Ends

m

= Steps

G End railings
H Axle holders
1 Axle spacers
| Wheels

K Axles
' (not shown)

Whneel covers

MISCELLANEOUS

& screw book

-5

1-1/8" arrew ove

1"-diarmeer drill and make roznd

windows that can be filed square

fith a rasp.

Resaw the side stock to make
two 3/8"-thick pieces.

2. CABENDS
MWake these ends [E7 as vou did

the sides. Be sure the grain runs

vertically.

3. ASSEMBLY

Glue and clamp the sides 1o the
cab ends. When clamping, don't
applv extra pressure; this could

crack the ends.

1
1

] [t ]

gJu oo LiRb

NOTE: Tris ‘s the wealest
part. but it gains strength when

assembled to the others.

Center the assembly anc glue
and clamp o the bass with 2 17
tang at each end.

Glue and clamp rhe stepe (F1
xd of the car
After the glue dries, sand the base

flush with each e:

and steps flush.

Glue and clamp the roof
assemnbly (B, C). end railings (G},
and trucks (H, L T, K, L) together
Drill a 3/3
the base for @ screw hook and

SCUEW 8¥E;

aole in sach end of

Dimensions

{finished dimensions in inches)
3B x3x10

3/8%3-1/4x10
374 % 1-1/2 x 10
3/8x2-1/4x8
3/8x2x2-1/4
3/8x1x3

IBx1x4

1/8 X3 %2

1/2 X 2-1/2 x 2-3/4
1/2x1-3/4%2
"-1/4 dia. x 3/8
1/4 dia. x 2-5/8

1/8 x 3/4 x 2-1/4



BAGGAGE CAR




“THE GENERAL"

r‘_ 5-3/4"
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TOP VIEW

SIDE VIEW
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| ._ 24

pe115/16°

FRONT VIEW
PROCEDURE

1. BASE

Cut the base (A} to the proper
width and length. Locate and cut
out the notches for the steps on
she back end of the car as shown.

2. SIDES

Prepare a 3/4" x 2-1/4" x 8-3/4" piece
of stock for the sides (D). Lay out

the window and door openings. Cut

out the openings with a scroll saw or
coping saw. Resaw the stock into two
3/8"-thick pieces. Sand the sides and

openings smooth and set aside.

BAGGAGE CAR BASE

]
/4" . 2- ]." 4
_*____;§ !

-

BAGGAGE DOOR

3. CAB ENDS
Resaw Lhe stock; then cut out the
door on one of the ends.

NOTE: To allow room for the
sliding doors, the cabin ends for
this car are 1/8" narrower than
those of the passenger car or
observation car.

Glue and clamp the parts
together. When applying clamping
pressure, don't overtighten the
clamp. Excessive pressure will
crack the parts.

4. SLIDING DOORS

Prepare a 3/4" x 2-1/4" »x 2-1/2"
piece ol stock. With a bandsaw
or scroll saw, resaw the stock into
1/8"-thick pieces. Glue and clamp
the door handles (P} in place. Set
the doors aside.

5. ASSEMBLY

Glue the roof subassembly

to the cabin subassembly,
being careful to center the
roof. Glue and clamp the top
door rails (M) under the roofl
overhang at least 1/8" from the
cabin sides,
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Sand off any excess glue, if
necessary.

Glue the entire cab/roof
assembly to the base with the
window end of the cab flush with
the step cutout. Glue the bottom
door rails (N) into place and
clamp securely. (Rails should be
flush with the bottom and end of

MATERIALS

T

Base
Roof
Roof vent
Sides
Ends

b s o 1 e R Rl o

Steps

End railings

Axl"e holders
| Axle spacers
J Wheels

Axles
(not shown)

L Wheel covers
Top door rails
Bottom door rails
Doors

Door handles

7o) B AL (L R

Door stops
(not shown)

MISCELLANEOUS
1-5/8" screw hook
1-1/8" screw eye
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the base at the door end of the
cah.) Insert the doors (O) and
check for ease of operation. When
the doors operate smoothly, glue
the stops (Q) in place.

Glue the steps (F) to the end
of the base. When the glue dries,

sand the end flush. Glue and clamp

the end railings (G) info place.

1
1
1

NoR

NN

S o B

SR S T R

Finally, glue and clamp the truck
assemblies under the base. On
each end of the base, drill the
3/32"-diameter pilot holes for
the screw eye and screw hook
couplers. Remember that the
sliding door is on the front of the
car and that end should couple
with the tender.

Dimensions
(finished dimensions in inches)

3/8x3x10

3/8 x3-1/4 %10
3/4%x1-1/2x10

3/8 x2-1/4 x 8-3/4
3/8 x 1-15/16 x 2-1/4
3/8x1%3
3/8x1x4
1/8x3x2

1/2 % 2-1/2 x 2-3/4

1/2%x13/4%2

1-1/4 dia. x 3/8
1/4 dia. x 2-5/8

1/8 x 3/4 % 2-1/4
1/8 x 1/8 % 5-3/4
1/8 X 1/2 x 5-3/4
1/8 x 2-1/4 x 2-1/2
1/8 x3/8 x 3/4
1/8x 1/8 x 3/8
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= 6-1/2"

2-3/4"

SEE PASSENGER COACH

1/8" FOR END VIEW.
TOP VIEW

|
- 1-3/4" '

SIDE VIEW

3/8"

3/16"

3/1 6“*—]

il

TYPICAL
SPACING

2-1/4"




Great Book of Wooden Toys

B 1

3/16" TYPICAL 1 =

|

: |
I 11y
1 1/2" _T
‘ 1 3/16" TYPICAL
3"
f'
3/8" SPACING
L TYPICAL
OBSERVATION CAR BASE
PROCEDURE 2. SIDES 3. CABENDS
Rip a length of 3/4" stock to Cab ends (E) are formed in much
1. RAILING the proper width. Cut the stock the same way as the sides. Be sure

Lay out the hole locations and
step cutouts for the base (A). With
a scroll saw, cut the notches for
the steps on the front of the base.
Drill the 1/8"-diameter holes on
the opposite end as indicated.
Drill 1/8"-diameter holes in the
railings (M) to match the holes in
the base. Take the 1/8"-diameter
dowel and push it through the
bottom of the base into the rail.
With the rail at the correct height,
clip the dowel just above the top of
the rail; then clip the rail below the
base. Repeat this process unlil all
the railings are in place.
Power-sand all protruding
dowels smooth with the top of the
railing and the bottom of the base.

to length.

Lay out the windows on the
stock and cut with a coping saw
or scroll saw. Or, saw a 1/4" strip
of stock off the top of the side
stock; then cut out the window
openings. Glue and clamp the
strip in place. (Or form round
windows with a 1"-diameter
drill and file square with a rasp.)
Resaw the side stock to make two
3/8"-thick pieces.

the grain runs vertically.

4, ASSEMBLY

Assemble the sides and ends with
glue and clamps. Remember,
excessive clamping pressure will
crack the ends. Glue the roof, steps,
end railing, and trucks into place.

139



“THE GENERAL”

140

MATERIALS

T

S B My bem X

L
M
N

MISCELLANEOUS

1-5/8" serew hook

1-1/8" screw eve

Base
Roof
Roof vent
Sides
Ends
Steps

End railing
Axle holders
Axle spacers
Wheels

Axles
{not shown)

Wheel covers

Rear deck railings

Railing uprights

1
1
1

Bl 0o (RO N —_ [ T

o~

Dimensions
(finished dimensions in inches)

3/8x3x9-1/2
3/8 x 3-1/4 x 9-1/2
3/M4x1-1/2%x9-1/2
3/8x2-1/4 x 6-1/2
3/8x2x2-1/4
3/8x1x3
3/8x1x4
1/8x3x%2

1/2 % 2-1/2 x 2-3/4
1/2%x1-3/4%x2
1-1/4 dia. x 3/8
1/4 dia. x 2-5/8

1/8 X 3/4 x 2-1/4
1/8 x3/8x2
1/8 dia. x 1-1/4
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TRAIN WHISTLE

7/16" DIA. x
3-1/2" DEEP

To make railroading more
interesting for your little engineer,
construct this train whistle to blow
while moving the trains around.
Drill a 7/16"-diameter hole in one
end of a 3/4" x 3/4" x 4" piece of
stock. Make a vertical cut 1" from
the end and a 45° cut 1/2" from the
vertical cut.

Sand a 1" piece of
7/16"-diameter dowel flat on one
side. Glue the dowel into the hole
flush with the end. After the glue
dries, chamfer the end 45" as
shown in the plans.
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READING WORK TRAIN

The design of the Reading Work Train and tender is based on
an 0-8-0 switch engine. It features plenty of wheels, which are
certain to make this toy entertaining for any child.

Before beginning, read through the instructions and check

the parts that have the same dimensions. Ripping all pieces

that are the width at once lends accuracy to any project.

NOTE: Turning the boiler and the steam dome simultane-

ously from the same piece of stock saves time.
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READING WORK TRAIN

3

ROOF DETAIL

FRONT VIEW

3/4" RADIUS

2-1/2"

< 3-7/8" >
ENGINE FRONT DETAIL
144
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SIDEVIEW

>l L—Mzz"—»L—1-1/2*'—J<~—1-1/2"—>13/8}L——r %1"—»
3/8"

= 7-1/2" >
ENGINE SIDE DETAIL




READING WORK TRAIN

4-1/2"

{1/4"

1" DIA:
5/8" DIA.

——1-7/8" —=y_ D fRY il
-1-1;8“-] fS[i 1-1/8" »

I-S/B

1" DIA!

14 -1/2" DIA.

BOILER/STEAM DOME DETAIL

1" RADIUS

2”

2" DIA.

~ 8"

1/2" ==

et ] ' ]

NOTE: DRILL 1/2” HOLES; RIP
STOCK; CHAMFER ENDS.

REAR BOILER SUPPORT DETAIL

PROCEDURE

1. BOILER/STEAM DOME

To make the engine’s boiler/steam
dome, glue and clamp together
three pieces of 3/4" stock to form a

2-1/4" square block at least 7" long.

Allow the block to dry overnight;
then turn it to round on the lathe.
Mark off the locations of the
different diameters, and turn the
boiler (A) and steam dome to
shape. Sand the pieces; then cut
apart and set aside.
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2. BASE/AXLE HOLDER

Cut the stock for the base (B) and
axle holder (C) to width; then

cut each piece to length. Using

a bandsaw or scroll saw, cut the
notch in the top front of the base as
shown. Locate the 5/16"-diameter
axle holes in the axle holder; then
clamp the stock to the drill press
table. Drill the axle holes using a
brad-point bit. Glue and clamp the
axle holder to the base, and set this
assembly aside.

PISTON SUPPORT DETAIL

3. CAB
Cut a 3/4" piece of stock to
width and length for the sides
(E). Lay out the locations of the
windows and the front pro-
file of the sides as shown in the
plans. Use a coping saw or scroll
saw to cut out the windows;
then cut the front notch. After
completing the windows and
profile, resaw the stock to yield
the two sides.

To make the roof (F), cut
10° bevels on two edges of



3/4" stock 3" wide and at least
10" long (for safe handling) ac-
cording to the plans. The critical
measurement here is keeping
the flat on the top of the roof at
least 3/4" wide. After beveling the
top, resaw Lhe stock to make two
3/8"-thick pieces. Cut the cab roof
to length and store the remaining
roof stock for other train cars.
Cut the remaining stock to size
to form the cab front (D). Cut
the rool vent {G) to size, and glue
and clamp it to the roof. Since the
roof and other cab parts can't be
assembled yet, set them aside.

4. SUPPORTS

Cut the front and rear boiler and
piston supports (H, I, J). Lay these
parts on a piece of stock (see
Tig. 1). Next, use 2" and 1-1/2"
hole saws to male the circular
cutouts for parts H and 1. Tor
the piston supports, use a 1/2"-
diameter drill (see plan detail).
After the holes are made, cut the
supports to length and width
using a bandsaw or scroll saw.

5. WHEELS

Prepare 3/8"-thick stock for
malking the wheels (O]. Using a
1-1/2" hole saw, make the eight
wheels (O} out of 3/8" stock. Sand

and set aside. Change to a 1-1/4"-
diameter cutter and cul the eight
wheels for the tender out. of
3/8"-thick stock.

Next, use a 1-1/4"-diameter
hole saw to cut the headlamp (L)
and the matching searchlight for
the tender. Make these lights out
of 3/4" stock. Now use a V-block
to drill the 1/4" mounting holes
for both lights. Sand the lights
and glue the support (QQ) into the
headlamp (L). Set the wheels and
lights aside.

6. ASSEMBLY

Glue and clamp the front boil-
er support (H) to the boiler (A).
Wait for the glue to set (about

15 minutes); then glue and clamp
the rear support (1) flush with
the rear of the boiler. Be sure the
supports are in line. To check
alignment, set the boiler on a flat
surface. If it’s not level, slide the
rear support into position; then
clamp it securely.

With the boiler setting on its
supports, drill the 1"-, 3/4"-, and
1/4"-diameter holes in the top for
the steam dome (N), smokestaclk
(M), and headlamp support (Q).
Then glue the boiler assembly to
the base assembly.

After the glue dries, glue and
clamp the cab front (D] to the back

Great Book of Wooden Toys

of the boiler. Be sure the sides of
the rear boiler support and cab
front are flush with the sides of the
base. If not, sand them.

Next, glue the cab sides to the
engine assembly, making sure the
cab front and the top of the cab
sides are flush. Alter the glue
dries, sand the rear of the engine
flush. Complete the cab by gluing
and clamping the roof assembly to
the cab.

Next, assemble the wheels and
axles to the axle holder. (The wheels
have to be glued into place before
the piston supports are glued to the
engine support.) Glue and clamp
into place the searchlight, steam
dome, and smokestack.

Finally, glue and clamp the
pistons (K} to the piston supports
(1), After the glue dries, glue and
clamp the piston supports to the
front boiler support. Since these
pieces are tapered, dry-clamp
them first. After gluing the piston
supports in place, drill 1/4" dowel
holes in the supports and glue in
dowels for reinforcement.

To finish the engine, drill
3/32" holes in the {ront and back
and install the screw hook and
SCTEW eve.

With the switch engine
finished, build the tender Lo
complete the set.
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READING WORK TRAIN

MATERIALS

Dlmensuons

Boiler

: Base —

. Axle hoider
Cabfront
Cab sides
Cab roof

Cab roof vent

::I.'m “nm U oN owm >

Boiler front support

Boiler rear support
: "PEst_o'n_-supports
Pistons
Headlan'iup
Smokestaék
Steam dome
Wheels =

Axles
Q Headlamp support

MISCELLANEOQUS

1-5/8" serew hook

1-1/8" screw eye
finyl stick-on letters
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2 dia. x 4-1/2

L o

3/4 % 2 % 5-1/4
3/8 e 2 X 2—'3/4-1
3/8x3x4-1/4
3/8x3%3-1/2
1/8 x 3/4 x 3-1/4
3/4%1%27/8
3/4 % 1-1/4 x 2

C3/4Ax1/2x2-1/2

1/2 dia. x 1-3/8

1-1/8 dia. x 3/4

3/4 dia. x 2-1/4

1 dia. % 1-3/8

1-3/8 dia. x 3/8
1/4 dia. x 2-7/8
1/4 dia. x 1






READING WORK TRAIN

1/4"—

AXLE HOLDER

2-3/4"

i—‘ 5-1/2"

2;#

TOP VIEW

f—2-1/4"

PROCEDURE

1. BASE/AXLE HOLDERS
Cut the base (A) to the specified
size.

Next, glue up stock for the
axle holders (D); then cut them

150

5-1/4"

1/8"

1/8"

5/8"

LH?’

TENDER DETAIL

-

1-3/4" —=
SIDE VIEW

to the proper width and length
before resawing to the re-
quired thickness. Drill the
5/16"-diameter axle holes 1/4"
from the bottom edge and 1/4"
from the front or rear edges

as indicated in the plans. Sand

2-1/2"! —mn]

REAR VIEW

the axle blocks; then glue and
clamp them to the base. Set the
assembly aside.

2. BODY
Glue up two pieces of 3/4" x 2" x
5-1/4" stock for the sides (B).
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Lay out and cut the side profile on
this 1-1/2"-thick piece of stock;
then resaw the contoured block to
create the two side pieces.

Next, glue up and cut the tank
(C) to size and shape. Glue and
clamp the sides to the tank, and
sand all the surfaces flush.

Drill the 1/4"-diameter x 1/2"-
deep hole for the searchlight in the
slope of the tank, about two-thirds
of the way up from the bottom of
the slope.

3. WHEELS

If you haven’t already made

the wheels, cut them out

of 3/8"-thick stock using a
1-1/4"-diameter hole saw. Then,

MATERIALS

mm

cut out the searchlight support
(G). Next, cut the axles (I') and
searchlight support (H) to length;
then glue parts F, G, and H to the
tender assembly.

4. ASSEMBLY

Cut the rungs (I) to the size
indicated in the materials.

Then glue them 1/8" from either
the right or left edge (it makes no
difference). Beginning 1/8" from
the bottom of the slope, place the
rungs 1/8" apart.

Glue the wheels (E) to the axles
(F); then glue the searchlight
support (H) to the searchlight
(G), and glue the searchlight
assembly in place.

A Base 1
B Sides 2
C Tank 1
5 Axle holders )
E Wheels 8
F Axles 4
G Searchlight 1
- Searchlight sﬁpport ]
| Ladder“rungs 7
MISCELLANEOUS

1-5/8" screw hook
1-1/8" screw eye

Vinyl stick-on letters

Drill 3/32" holes in the front
and rear of the tender base. Use
the engine Lo gauge the proper
height to locate the holes so
they’ll line up. Install the screw
eye and screw hook.

Decorate the engine and
tender with vinyl stick-on let-
ters and cut a PRR logo for both
sides of each car. If you choose
to paint the engine and tender,
use black for the base and wheels
and perhaps a dark maroon for
the upper parts.

The engine and tender are
now ready to begin the ardu-
ous (or fun) task of moving
other train cars around your
switching yard.

Dimensions
(finished dimensions in inches)

3/4 x 2-3/4 x 5-1/2
1/2 %2 5-1/4
1-1/2x 2 x 3-1/4
1><2><.1;3!4- -

1-1/8 dia. x 3/8

1/4 dia. x 2-7/8
1-1/8 dia. x 3/4
1/4 dia. x 1-1/4
1/8 x 3/8 x 3/4
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TOP VIEW
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TOP VIEW
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ROOF DETAIL
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END VIEW



READING WORK TRAIN

j 2-3/4" '

TOP VIEW
i 1/8-DIA.
e RSk B

7/16"
DIA.

1/8"-DIA.
/TYP.
4 HOLES

\

L 1/4" DIA. x 1/2" DEEP
SIDE VIEW
BOOM DETAIL
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1-1/4"

3/16" —-i

3/16" DIA.

1/4" DIA.

1-1/4" DIA.

CRANKWHEEL DETAIL

3-1/8" ]

f— 1-1/2" ——

CRANK WHEEL AXLES



PROCEDURE

1. BASE ASSEMBLY

Make the two truck assemblies
(A-E). Next, resaw the stock for
the base (F), and cut the part

to final dimension according

to the materials list. Drill the
7/16"-diameter hole for the cab
pivot pin.

Make the base supports (G} by
cutting the base support profile
from a 3/4" x 3/4" x 5-1/4" picce
of stock according to the plans
and resawing the stock. Sand the
parts. Next, make the three parts
for the sides (W) and end (X).

Glue and clamp the trucks and
base supports to the base. The base
supports should be in line with the
wheels. Finish assembly of the base
by gluing and clamping the sides
(W) and end (X) into place.

2. CAB

Transfer the pattern for the sides
(H) to a piece of 3/4"-thick stock,
carefully locating all the angles and
holes except the crank lock holes.

Next, drill all the holes; then,
using a bandsaw or scroll saw, cut
out the side contours. Resaw the
parts to 3/8" thick with a bandsaw
or a scroll saw.

You can also make the sides from
3/8" stock. Just cut out the parts
first; then stick them together with
carpet tape and drill the holes—
this keeps the holes in alignment.

Malke the cab roof (K) from a
10" length of 3/8" stock (the extra
length for safe handling) that’s
beveled on the top. The flat area
on the top should be at least 1/2"
wide. Once you've beveled the
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roof, cut the part to length and
drill the 3/8"-diameter exhaust
stack hole as indicated. Glue and
clamp the roof vent (L) to the roof.

Next, make the cab floor (I) and
rear panel (J). After cutting the
parts to size, drill the cab pivot pin
hole in the floor as indicated in
the plans.

Set all the cab parts aside.

3. WHEELS

Make the blanks for the hook and
boom crank wheels (P) 1-1/4" in
diameter with a 1-3/8"-diameter
hole saw. Drill a 3/16"-diameter
crank hole in each of the two
crank wheels.

Next, using a 2-1/2"-diameter
hole saw, cut out the cab pivot
platform (U). With a 1-5/8"-
diameter hole saw, cut out the cab
pivot pinlock (T). Both of these
parts require a 3/8"-diameter hole
in the center of them, so drill out
the 1/4"-diameter pilot holes in
cach using a 3/8" twist drill bit.

READING WORK TRAIN

4. CAB ASSEMBLY

Glue and clamp the cab sides (H)
to the floor (1) and rear panel (J).
After the glue dries, sand the
back of the assembly flush;

then glue and clamp the boom
anchor supports (N} in place.
Again after the glue dries, drill
the 3/8" boom anchor pin holes
using the holes already drilled

in the sides as guides. Set the
partially assembled cab aside

for now.

5. CRANK ASSEMBLIES

Sand the crank wheels you made
in step 3, if you haven't already
done so. In order for the locking
crank system to work, the axles
must slide back and forth to
engage or disengage the axle
locks. Since the axles slide

back and forth, the holes for

the boom and hook cables

are not located in the centers

of the axles. Locate the holes
according to the plans; then drill
them using a V-block, or tilt the
table (see Fig. 1).

Fig. 1. When drilling the
holes in the axles, use a
V-block or some other
piece of wood to back
up the stock.




Dry-assemble the crank wheels
to the axles, and locate the crank
locking holes on the cab sides. If
the crane is for a right-handed
child, locate these holes on the
right side of the cab. If the child
is left-handed, locate the holes on
the left side. Remove the crank
assemblies and drill the 3/167-
diameter holes in the cab sides.

Assemble the crank assemblies
with glue. The axle with the single-
cable hole (boom axle) goes in
the bottom rear position, and the
axle with the two-cable hole (the
hook axle) goes in the top front
position. If you use a hook instead
of a pulley, reverse the positions of
the axles.

6. CRANE BOOM
After cutting the stock to size
for the crane boom (M), make a
template of the contour from the
plans and transfer this contour
to the stock. Use a scroll saw or
bandsaw to cut out the part; then
locate and drill the 7/16" anchor
hole and all the 1/8" cable holes.
Sand the boom, and slide it
into position between the boom
anchor supports located on
the cah. Check the fit and sand
the boom if the fit is too tight.
Once the boom fits between the
supports, secure it in place by
gluing the anchor pin (O) into
position.

7. ASSEMBLY
First, glue and clamp the cab pivot
platform (U} to the cab floor (1).
Make sure the holes align with
each other. Next, glue the cab
pivot pin (8) into the bottom of
the cab floor.

Place the cab assembly on
the base (F) with the pivot pin
through the hole drilled earlier.
Glue the cab pivot pinlock (T) to
the pivot pin.

8. HOOK AND BOOM ASSEMBLY
Cut a 30" length of nylon cord
for the crane boom. Slightly
singe both ends of the cord

with a match to prevent it {from
unraveling. Next, thread one end
of the line through one of the
holes in the back cranlk axle. Bring
the line up the boom and into the
hole in the middle of the boom.
This cable raises and lowers the
boom. Adjust the cord and tie a
knot in the end of it. Singe the
cord with a match.

Tor the pulley assembly, cut a
length of string about 3" long, and
slightly singe both ends to prevent
unraveling. Tie a knot in one end;
then thread the other end through
one of the holes on the front crank
axle. Lead the line up through
the boom, down through one
of the back holes on the end of
the boom, through one side of
the pulley, and up through the
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front hole of the boom. Now cross
aver to the other front hole of the
boom, down through the other
side of the pulley, back up through
the back hole on the front of the
boom, back through the other
hole in the middle of the boom,
then back through the other holes
on the axle. Tie a knot in the cord;
then singe it with a match.

Once you thread the cables,
glue the crank handles to the
crank wheels; then glue the crank
wheels Lo the axles. Finally, glue
and clamp the roof to the cab
assembly.

If vou've used a hook
arrangement for your crane,
crimp one end of the hook around
the washers. The S-hook will pick
up a lot of items, so you may want
to experiment, Try attaching a
magnetic refrigerator message
hook to the hook cable. Or try a
little toy bucket. Whatever you
and your little construction helper
decide, you'll surely agree that
this toy is a great deal of fun and a
great addition to your train.
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READING WORK TRAIN

MATERIALS

N T

Dimensions

{finished dimensions in inches)

A xle holders (not shown) 2 1/2%2-3/4 % 2-1/2
B : _Axle spacers 2 - 1/2x1-3/4%2
= Wheels 8 1-1/4 dia. x 3/8
0 Wheel covers 4 : ':'1./.(8'25-{3}'{4:?5_2_-1/4
E Axles 4 1/4 dia. x 2-1/2
(not shown)
F = 1 Jexax12
G Base supports 2 3/8x3/4 x5
H — Gb SIdes 2 3/8’:&_:22?1){45 x5
L Cab floor i 3/8%1-1/2%5
(not shown)
. ~ Cabrear panel 1 3/8 x 1Tf2>< 17/8 ——
K Cab roof i 3/8x2-1/2x3
L ~ Cabroofvent 1 1/8%1/2%3 —
M Crane boom 1 3/4 x 2- 1/2><8 1/’4
N - Boom anchor supports 2 ST
(@] Boom anchor pin 1 3/8 dia. x 2-1/4
(not shown)
- _._:H'ook"a;ﬁd boom crank 4 1-1/4 dia. x 3/8
. wheels
Q Crank wheel axles 3/8 dia. x 3-1/8
5 :'_Crank handles 3/16 dia. x 1-1/4
S Cab pivot pin 1 3/8 dia. x 1-1/2
- Cab pivot pinlock 1 1-1/2 dia. x 3/8
U Cab pivot platform 1 2-3/8 dia. x 3/8
v ~ Exhauststack 1 3/8 dia. x 1-1/4
W Car sides 2 3/8 x 7/8 % 3-3/4
X Carend 1 3/8 X 7/8%2-1/8
MISCELLANEOUS CONSTRUCTION NOTES

1-5/8" screw hook 1. Tor safe handling, cut part () to size after drilling the
1-1/8" screw eye

# 16 or # 18 twisted nylon string (7')

1/8"-diameter hole.
2. Refer to the crane project plan for more details on

Medium S-hook or small pulley making this toy.
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READING WORK TRAIN

|

1/4" DIA.

o

N

HOPPER END VIEW

PROCEDURE

1. BASE ASSEMBLY

Make the two truck assemblies
(A—E) and the base (F). Con-
struction is the same as the flatcar
with base supports omitted. Even
though most side dump cars are
short, you can always vary the
length of them,

160

|

1/8"

2. HOPPER

Begin with the sides (H) and
ends (]J). On 3/4"-thick stock,
lay out the pattern for the ends
as shown. Cut the angles; drill
the pivot hole; then resaw the
end stock into two equally thick
pieces. Next, use 3/4" stock; cut
the sides to length and width;
then resaw the stock to form the
two sides.

2-3/4"

1-3/4"

—_—

5/16" DIA.

END VIEW
SIDE DUMP CAR

Glue and clamp the sides to the
ends. Because the angles on the
hopper are so slanted, use rubber
bands as clamps.

After the glue dries, sand the
top, bottom, and sides flush with a
power belt or disc sander.

Cut the bottom (I) to prop-
er thickness and size; then glue
and clamp it to the hopper bot-
tom. After the glue dries, sand
the bottom flush and set the
assembly aside.
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3. HOPPER SUPPORTS

Transfer the pattern for the
hopper supports (G) to 3/4" stock.
Cut out the supports; then locate
and drill the 3/8"-diameter pivol
holes for the pivot pins. These
holes must match so the hopper
will operate smoothly. Finally,
glue and clamp the supports to
the base.

MATERIALS

N T

Axle holders
Axle spacers
Wheels

Wheel covers

m @M o T

Axles
(not shown)
Base

Hopper supports

el =y

: Ho_p_p'er sides

I Hopper bottom

—

Hopper ends

K Pivot pins
{not shown)

L  Locking pin
(not shown)

MISCELLANEOUS
1-5/8" screw hook
1-1/8" screw eye

4, ASSEMBLY
For final assembly, hold the
hopper in place; then slide in the
pivot pins from each side through
the supports. Check the length
of the pins; if they fit, remove
and reassemble them with glue.
Be sure not to get any glue in the
support holes.

When the glue dries, drill a

Finally, make and assemble the
pivot pinlock and lock the hopper
in place.

5. FINISHING TOUCHES

Use a 3/32"-diameter bit and
drill the ends of the base for the
hook and eye. Paint the car, if
desired, or add vinyl stick-on
letters.

1/8"-diameter hole in one support.

'The hole goes through the top of
the support into the pivot pin
(see plans).

=S YR o o N LSS TR o

RO R ]

The side dump car is ready for
a load of sand, gravel, or grain
(birdseed will do).

Dimensions
(finished dimensions in inches)

1/2 % 2-3/4 % 2-1/2

2% 1-314%2

1-1/4 dia. x 3/8
{/Bx3/4x20/a
1/4 dia. X 2-1/2

3/8x3x8

/4% 2-314%2
3/8x2-1/4%53/8
1/8 %1% 6-1/8 =
3/8X3%2

1/4 dia. x 1-1/4

1/8 dia. x 1-3/4
3/8 x 1/2 % 3/4
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anta Fe,” or modern diesel locomotive, 5y to put
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together; it’s really just three b 1 a platform. ¥

completed, it can pull all of the train cars whose desi

ollow: flatcar, gondola, boxcar, hopper, tank car, an
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“SANTA FE”

- 1-1/2""

REAR VIEW

FRONT VIEW

e 2-1/4" ——ie]-3/8 1 -3/8 l=1-3/8"le1-3/8"

SIDE VIEW
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TOP VIEW
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1/4"
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BASE DETAIL

1/2"

STEP DETAIL

AIR HORN DETAIL
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166

1/2" DIA.

3/4" |

b 1-1/2" —f

T

;
|
1-3/4"

FRONT VIEW

TOP VIEW

102" 5
45° BEVEL

f av
SIDE VIEW
NOSE SECTION

174"

V4 -

3ar

ENGINEER'S COMPARTMENT
WINDOW DETAIL

3-1/4"

L~—_ 2-3/4" 4—|

FRONT VIEW

—-—i ] l——sxs"

1-1/2"

SIDEVIEW
PILOT DETAIL
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T 1/2" x 45° BEVEL
3/4'

3/4"

g

: 3/4"

r1-1/2';..; r1~1/2*;-4__:

2-1/2"

.

2= 1/4" 7-1/4" =
FRONT VIEW SIDE VIEW
ENGINE DETAIL
5/16" DIA.
/ J_ﬁ
|- —— 414" '| 12
|
| F ]
[ , :q_
I E - : 1-3/4" &
T ' 5-1/4"
R B E— . —— 1-1/4 |
2-5/8" — 1/2" |
SIDE VIEW ] 4-1/4" -
1/2" 1/2"
TRUCK WHEEL ASSEMBLY 5-1/4"
AXLE HOLDER DETAIL
45° 1/8"
T it
i 3/4"
o owbabr ] !
=|* 17—ty f21 b7 /811 /2717 /8" forke17
b 5-1/4"
WHEEL COVER DETAIL
PROCEDURE
1. BASE notches in each corner. If you're After the base is cut to shape,
locate and drill the eleven handrail

Prepare the stock for the base (A);
then lay out the notches. Using a
bandsaw or scroll saw, cut out the

making two engines, lay out and cut
the notches on a piece of 3/4" stock;
then resaw the stock into two bases.

holes. Set the base aside for now.
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2. ENGINE

Glue up three pieces of 3/4" x
2-1/2" % 7-1/4" stock to make the
engine (B). After the glue dries,
sand the edges flush; then cut

a 1/2" bevel on three edges as
indicated in the plans. Next, locate
and drill the three 3/8"-diameter
holes for the exhaust pipes (L).

Make the exhaust pipes by
cutting about a 30" angle on the
end of a piece of 3/8" dowel. Sand
the beveled end to remove any
sharp edges; then cut the exhaust
pipe to length. Repeat for the
other two pipes. If the engine is
for a small child, cut the pipes
straight across. Glue the pipes
into place.

Finally, cut the 1"-diameter
exhaust fan covers (K} using a
1-1/8"-diameter hole saw. Glue
and clamp the fan covers to the
engine compartment; then set the
assembly aside.

3. ENGINEER'S COMPARTMENT
Glue and clamp together

four pieces of 3/4" x 3-1/4" x
2-1/4" stock for the engineer’s
compartment (C). Even though
the exploded drawing shows three
pieces glued horizontally, the
initial block is formed with four
vertical pieces to make a 3"-wide
block. Sand the entire block flush;
then locate and drill the 1/2" hole
in the top front for the headlamp
(M). Chamfer the top edges

1/2" as you did with the engine
compartment.

To form the window area, first,
cut off the roof 3/4" from the top
of the compartment. Next, form
the block for the window area

168

by taking another 3/4" from the
block. Finally, cut the window
block according to the plans, using
a bandsaw or scroll saw. Glue and
clamp the three sections back
together; then glue the headlamp
in place. Set the assembly aside.

4. NOSE SECTION

Glue together two pieces of 3/4" x
1-3/4" x 2" stock. Once the glue
dries, sand the faces flush. Next,
locate and drill the 1/2"-diameter
headlamp hole in the front as
indicated in the plans. Then, using
a power sander, bandsaw, or scroll
saw, bevel the top and front edges
as indicated in the plans. Glue the
headlamp into place, and set the
assembly aside.

5. AXLE HOLDERS

In two pieces of 1/2" x 2-3/4" x
5-1/4" stock, drill the 5/16"-
diameter axle holes where
indicated in the plans. Next,
transfer the location of the cutout
areas to the stock; then use a
bandsaw or scroll saw to cut the
notches for the wheels. Cut the
stock for the axle spacers (F)
and glue and clamp these to the
holders. Set the holders aside.

6. WHEELS

Beginning with 3/8" stock, use

a 1"-diameter hole saw to cut
1/8"-deep kerfs for rims on the
twelve wheels (G). Then, cut

oul the 1-1/4"-diameter wheels
using a 1-3/8"-diameter hole saw.
Since these are the wheels used
on most of the train cars, make

several dozen extra and set them
aside for later.

After you've sanded the wheels,
cul the axles (I) to length. Glue
the axles and wheels to the axle
holder assemblies.

7. WHEEL COVERS

The wheel covers (H) may be
made individually or as follows:
Prepare a piece of 3/4" x 1" x
5-1/4" stock. On the 3/4" x 5-1/4"
side, lay out the wheel cover
pattern from the plans. Use a
bandsaw or scroll saw to cul out
the wheel cover outline, then
resaw the stock to vield the four
1/8"-thick wheel covers.

Attach the wheel covers to the
wheel assemblies with glue and
brads; then glue and clamp the
wheel assemblies to the base as
indicated in the plans.

8. AIRHORN

‘The air horn (P) is made by
mounting a 2"-long piece of 3/8"
dowel in a drill chuck. Using a
rasp or file, shape the profile of
the horn. Next, drill a 1/8" hole
as indicated in the plans; then cut
the horn to length.

9. STEPS

Stock for the steps (J) is

readily available in the finish

trim area of a lumberyard. To
form the steps, cut the stock to
length and glue and clamp it
together as indicated in the plans.
Glue and clamp the assembled
steps to the base flush with

the ends.



10. PILOT

Prepare a 3/8" x 1-1/2" x 10"
piece of stock for the pilot (O)
(more commonly known as a
cowcatcher). 'The extra length is
for safe machining and also for
extra pilots. Lay out the pilot
shapes on the stock; then locate

and drill the 3/8"-diameter holes.

Using the spindle end of a belt
sander, remove stock to form the

MATERIALS

concave surface. Cut the pilots
to length and shape; then set the
extras aside. Glue and clamp the
pilot to the base.

11. ASSEMBLY

Place the nose assembly,
engineer’s compartment, and
engine assembly on the base.
Mark the locations of the

Great Book of Wooden Toys

assemblies; then remove them.
Glue and clamp the engineer’s
compartment to the base; then
glue and clamp the other two
sections. Glue the handrails (N)
into place.

Drill a hole in the engineer’s
compartment to mount the horn.
Finally, drill a 3/32"-diameter
hole in each end of the base for a

screw hook and eye.

Description Dimensions
(finished dimensions in inches)

A Base
B Engi_né ..... 1
E Engineer’s compartment 1
0= .I\.l.(.:'a-sé-section . 1
E Axle holders 2
_. F Ax.i:--:; 5pacers; 2
G Wheels 12
H Wheel covers 4
I Axles 6
= )
. 2
. K . Exhaust fan covers 3
IE Exhaust plpes 3
M "-Head lamps 2
N * Handrails 11
_ ..0_ : P|]ot (cowcat_ch.ef) 1
P Air horn (not shown) 1

MISCELLANEOUS

5/8" screw hook
1/4" screw eye

3/8%3%13

2-1/4% 2-1/2 X 7-1/4
3% 3-1/4%2-1/4
1-1/2 % 1-3/4x 2

1/2 x 2-3/4 X 5-1/4
1/2%1-3/4 x4-1/4
1-1/4 dia. x 3/8
1/8%3/4%51/4
1/4 dia. % 2-5/8

3/8 % 3/4%3

3/8x3/4x4

1 dia. x 3/16
3/8 dia. x 1

1/2dia. x1

3/16 % 1-3/8
3/8x 1-1/2 % 3-1/4
3/8 dia. x 1-1/8
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TRUCKS

TRUCK ASSEMBLY
1/4"

5/16"-DIA.
HOLE

LS T

SIDE VIEW
TRUCK ASSEMBLY

TRUCK SIDE VIEW

1-3/4" 2-3/4"

TRUCKTOP VIEW



WHEEL DETAIL

PROCEDURE

1. AXLE HOLDERS

Prepare as much 1/2" stock as
needed for the spacers and
holders. Cut the axle holders (A)
and axle spacers (B) to size. Drill
the 5/16"-diameter axle holes in
the axle holders as indicated. Use
a scroll saw or bandsaw to cut the
notches on the axle holders.

2. WHEELS
Prepare enough 3/8"-thick stock
for all the wheels needed (eight

MATERIALS

Axle holder
Axle spacer
Wheels

Wheel covers

m o n @ >

Axles

Great Book of Wooden Toys

172" 172" 1/2"
1-1/4" DIA.
ys'g = = )
f i H 34"
1" DIA. %:_ ¥

3/8"
1/4" DIA.

per car). With a 1"-diameter hole
saw, make 1/8"-deep kerfs in the
stock to delineate the rim of each
wheel, Cut out the 1-1/4"-diameter
wheels with a 1-3/8"-diameter hole
saw. Sand the wheels and set aside.

3. WHEEL COVERS

To make the wheel covers (D)
one at a time, transfer the pattern
from the plan to 1/8"-thick stock
and cut out the covers with a
scroll saw. To make more than
one wheel cover at a time, use a
bandsaw or scroll saw to cul the
cover profile on a 3-1/2"-wide

~—— 2-1/4" ——]

{finished dimensions in inches)

3/8"

WHEEL COVER DETAIL

block of stock. Slice 1/8"-thick
pieces from the block.

4. ASSEMBLY

Glue and clamp the axle

holders together. Install the ax-

les and wheels. For smoother
operation, rub parafin on the axle
before gluing the wheels in place.
Don't get any parafin on the axle—
the glue won't stick to wax.

Glue and clamp the wheel
covers into place. For rein-
forcement, secure the covers
by tacking a brad into the
wheel spacer.

Dimensions

1 1/2 x2-3/4%2-1/2

1 o
4 1-1/4 dia. x 3/8

2 1/8 X 3/4 x 2-1/4

2 1/4 dia. x 2-5/8
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10-1/2"

i 12"
B L 1-3;‘4"——+|+1-1f2"-[‘1-1.r2" —tet-1/2 -|—~1 --1;2"-I-—1-3.fa"—-f —
t | |

R 8 6 6 % 6 B

3" ;
| - 1/4" DA,
i L—e =) @ @ o @
1
3
' TOP VIEW
i 3-3/8" 3-3/4" 3/a7
| i

PROCEDURE

1. BASE ASSEMBLY

Malke the two truck assemblies.

LQ-TM“—J
SIDE VIEW FLATCAR

For the base supports (G), take a
3/4" x 3/4" x 3-3/4" piece of stock
and cut the profile according to
the plans. Resaw the stock for two

Resaw the stock for the base supports and sand the parts.

(F), and cut the part to final

dimension. A flatcar becomes 2. ASSEMBLY

a stake bed car by adding the Glue and clamp the trucks to

stakes. To make a stake car, drill the base; glue and clamp base

1/4"-diameter holes as shown. supports into place. The base
MATERIALS

supports should align with the
wheels. (For the stake car, sand the
stake’s top edges and glue them
into the holes.)

Drill a 3/32"-diameter hole in the
front and rear of the base and install
the screw hook and screw eye.

The flatcar is complete and
ready for loading.

D inti Dimensions
c3CEpuon (finished dimensions in inches)

H

MISCELLANEOUS
1-5/8" screw hook

1-1/8" screw eye

Axle holders
Axie'spé_g\:é‘_fs
Wheels
Wheel covers
Axles

Base

(R o T T

Base supports
Stakes (not shown) b 14

1/2 % 2-3/4%2-1/2
2x1-3/4%x2
1-1/4 dia. % 3/8

1/4 dia. x 2-5/8
3/8 %3 x 10-1/2

3/8 x 3/4 x 3-3/4
1/4 dia. x 1-3/4
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GONDOLA CAR
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10-1/2"

10"

1/4" ol r_1-3/4" e 1-1/2" \ 1~1/2*'T_1-1/2" e 1-1/2"" o 1-3/4"—_] <] 1/4"

o

SIDE VIEW
GONDOLA CAR

3/8" —— 2" ~—3/8"
1/8" ;—P—» |=1/8"

1-3/4"

3!!
FRONT VIEW
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PROCEDURE 2. SIDES

Cut 3/4"-thick stock to length
and width for the sides (H) and
ends (1); then resaw it to

3/8" thick. Sand the surfaces
smooth. Prepare long strips of
1/8" x 3/8" stocl for the rein-
forcements (J), and cut to
length. Glue and clamp the
reinforcements to the sides.

1. BASE ASSEMBLY

Follow the steps for the flatcar.
Assemble the trucks (A-F) to
the base (F) and add base
supports (G).

MATERIALS

o [ v | e

A Axle holders
- B - Axle spacers
C Wheels
D. -~ Wheel covers
E Axles
E  Base
G Base supports
. H =r Stdes :
I Ends
J “-:.:S:Et.’.i.e”r.é:l'nforcements

MISCELLANEOUS
1-5/8" screw hook
1-1/87 screw eye
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2

2

14

3. ASSEMBLY

When the glue for the
reinforcements dries,

glue and clamp the sides
together. Power-sand the ends,
top, and bottom square and flush.
Finally, glue the body to the base
and drill the pilot holes for the
screw eye and screw hool.

Dimensions

(finished dimensions in inches)

1/2 % 2-3/4 % 2-1/2
1/2x1-3/4x 2
1-1/4 dia. x 3/8
1/8x3/4 % 2-:1/4
1/4 dia. x 2-5/8
3/8x 3 x10-1/2
3/8 x 3/4 x 3-3/4
3/8x1-3/4x 10
3/8x1-3/4 %2

1/8 < 3/8 x 1-3/4
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“SANTA FE”

foia By
FRONT VIEW

DOOR DETAIL

PROCEDURE

1. BASE ASSEMBLY

Malke the flatcar—build the

two trucks; then cut out the

base (F) and base supports (G).
Glue and clamp all parts together.
When the basic car is complete,
glue and clamp the bottom door
rails (M) into place. Set the
assembly aside.

2. SIDES/ENDS

Prepare a 3/4" x 2-1/4" x 16" piece
of stock. Resaw it into two
3/8"-thick picces; cut the sides (])
and ends (K) to length. Lay out
the door openings in the sides and
cut out with a scroll saw or coping

178

10-1/2"

\

!

e 2-1/47 ]

SIDE VIEW
BOXCAR
1"
1/8" + p——1/8"
/2] '
| 12"
L1/2'}
3"

saw. Glue and clamp the sides to
the ends. When dry, power-sand
all sides of the assembly flush and
square. Next, glue and clamp the
assembly to the base (F), making
sure that the box is centered on
the base.

3. ROOF

Prepare an 11" piece of 3/4" x
3-1/4" stock (don't forget to
prepare extra stock for the
caboose). With a hand plane,
belt sander, or table saw, bevel
the edges of the roof about 157,
leaving a 3/4"-wide flat area on
top. Resaw the stock to 3/8" thick;
cut it to length. Finish the roof
by gluing and clamping the roof
vent (1) to the flat area on top

1727
1/2"]
1/2"]

LADDER DETAIL

of the roof. Glue and clamp the
top door rails (L) to each side
of the roof. When dry, sand the
edges and ends of the roof flush;
then glue and clamp the roof to
the car.

4. LADDERS

It’s best to mass-produce the
ladders. Prepare about 3' of 1/4" x
3/8" stock, and mark off the
various ladder rails (P) required
for this and other cars.

NOTE: Some of the ladders have

six rungs, some have five,

Locate the ladder rung holes
and ladder rail lengths on the
3/8" surface of the stock. Drill



the 1/8"-diameter ladder rung
holes, Resaw the stock into two
equal halves, and cut the rails to
length. Cut the rungs Lo
1-1/4" long (a bit oversized).
Assemble the rails and rungs
with glue, and adjust the rails
so they measure 1" from one
outside edge to the other.

Cut the stock for the ladder
supports (R) to size. Glue and

MATERIALS

clamp them to the ends of the car.
Glue one ladder onto each end of
the boxcar as shown.

5. DOORS

Malke the doors (N)

from 1/8"-thick stock. Check the
fit between the top and bottom
rails. If the doors fit, remove them
and glue optional 1/8" x 3/8"

Great Book of Wooden Toys

“bracing” into place on the outside
of each door. Put the doors in
place and glue the door stops (O)
into place.

Using a 3/32"-diameter drill bit,
drill the ends of the boxcar for the
hook and eye. There are many ways
to decorate the train cars—refer
to catalogs or, better yel, use your
imagination.

Dimensions
“ Description m (finished dimensions in inches)

Axle holders
Axle spacers
Wheels
Wheel covers
Axles

Base

Base supports
Roof

e el e | e

Roof vent

Sides

Ends

Top door rails
Bottom door rails
Doors (not shown)
Door stops
Ladder rails

Ladder rungs

ol @il ool Be il oo il o bl

Ladder supports

MISCELLANCOUS
1-5/8" screw hook

1-1/8" screw eye

B N > = B O T

—_

8 SR Y TR £ T S T S B

o)

]

1/2 % 2-3/4 x 2-1/2
1/2 % 1-3/4 %2
1-1/4 dia. X 3/8
1/8 X 3/4 % 2-1/4
1/4 dia. x 2-5/8
3/8x3x10-1/2
3/8 x 3/4 % 3-3/4
3/8 x 3-1/4 x 10-1/2
1/4 x 3/4 x 10-1/2
3/8 x 2-1/4 % 10
3/8x2-1/4x1-7/8
T/8><1/8>_<10"1/2
1/8 % 1/2x10-1/2
1/8 % 2-1/4 % 3
1/8x1/8x1/2
1/8 x3/8%3
1/8 dia. x 1
/4 3/4 % 1-1/2
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1/4" 1 8-1/2" P 1747

2-1/8"

SIDE VIEW
HOPPER CAR

/8y | o ot 1 3/8"

LADDER DETAIL

FRONT VIEW
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PROCEDURE

1. BASE ASSEMBLY

Make the truck assemblies (A -E),
the base (F), and dump chute
(G). Dump chute contours are
made with a bandsaw or scroll
saw. After completing all these
parts, assemble with glue and
clamps. Set the assembly aside.

2. HOPPER

On 3/4"-thick stock, lay out the
patterns for the sides (H) and ends
(1) as shown. Cut the contours

with a bandsaw or scroll saw and
resaw the stock to produce
3/8"-thick pieces.

Cut the stock for the diag-
onal bottoms (I); leave the ends
square. Glue and clamp the
sides to the bottoms. (The bot-
toms will overhang the top and
bottom edges of the sides.)
Bevel the top of the ends; glue
and clamp them to the hopper
assembly.

Cut 1/8" x 3/8" stock to
length for the hopper rein-
forcements (M). Glue and clamp
them to the sides. Now vou have

a hopper with an uneven top
and bottom; solve this by power-
sanding the top smooth and flush.

3. LADDERS

Begin with 1/4" x 3/8" stock; drill
the holes; resaw the stock; then
glue the rungs in place.

4. FINISHING TOUCHES

Use a 3/32"-diameter bit and drill
the ends of the base for the hook
and eye. Paint the hopper car, if
desired, or just add the vinyl stick-
on letters.

MATERIALS
{finished dimensions in inches)

A Axle holders 2 1/2 x 2-3/4 % 2-1/2
B Axle spacers 2 1/2%1-3/4%x2

C Wheels 8 1-1/4 dia. x 3/8

D Wheél covers 4 1/8 x3/4x2-1/4

E Axles 4 1/4 dia. x 2-5/8

F Base 1 3/8x3x9

G Dump chute 1 3/4 % 2-3/4 % 2-1/8
H Sides 2 3/8 X 2-3/4 % 8-1/2
| Hopper bottom 2 3/8 x2x4-1/4

J Ends 2 3/8x 2 x2-3/4

K Ladder rails 4 1/8x3/8x3

L Ladder rungs 10 1/8 dia. x 1
M Hopper reinforcements 8 1/8 X 3/8 x 2-3/4

MISCELLANEOUS

1-5/8" screw hool
1-1/8" screw eye
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FRONT VIEW

PROCEDURE

1. BASE ASSEMBLY

Make two truck (wheel)
assemblies (A—E) and set aside.
Cut the base (F) and base supports
(G) to size and shape; then glue
and clamp them together. When
the glue dries, glue and clamp the
trucks to the base assembly and
set aside.

2. TANK

Glue up four pieces of 3/4" x 3" x
10" stock. Clamp securely and
allow the block to set overnight.
When the stock is ready, turn it
on a lathe to 2-1/2" diameter. If
you don't have a lathe, substitute
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8-1/2"

~=1-1/2"

3-1/2" ‘]L

1

1/8"

SIDE VIEW
TANK CAR

an 8-1/2" length of an old rolling
pin-—the diameter doesn't have to
be exacl since you can adjust the
other parts.

3. DOME
Glue and clamp together two
pieces of 3/4" stock. Cut out
the part with a 1-5/8"-diameter
hole saw. Use a 1-1/8" hole
saw, and cut out the tank
dome cover (J) from
1/8" stock. Glue the dome cover
to the dome, and drill a 1/4" hole
into the top of the dome. Cut a
1/2" length of 1/4" dowel, and
glue it into the hole.

Secure the tank in a V-block, and
drill a 1-1/2"-diameter hole in the

middle. Glue the dome assembly
into the hole in the tank.

4, WALKWAY AND SUPPORTS
Cut the parts for the walkway
(M, N). Glue and clamp them to
the top of the tank. Some fit-
ting with a small drum sander or
the rounded surface of a rasp may
be necessary to make the walkway
fit up next to the dome.

‘Tanl supports (L) are made from
a single piece of 3/4" »x 2-3/4" % 3"
stock. Use a 2-1/2"-diameter hole
saw and cut a hole in the center of
the block. Cut the block apart. Glue
the supports to the base assembly;
glue the tank assembly into place.
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5. ASSEMBLY - glue the rungs in place. Glue the Add the screw eye and screw
Drill six 1/8"-diameter holes in a ladders to the ends of the tanks. hook. Apply vinyl letters as a final
1/4" % 3/8" x 3-1/2" piece of stock Finally, drill a 3/32"-deep hole decoration, if desired.

as shown. Resaw the stock and

MATERIALS

Cr | o] e

A Axle holders

B Axle spacers

C Wheels

D Wheel covers

E Axles

F Base

G Base supports

H Tank

1 Tank dome

j Tank déme cover

K Tank dome cover wheel
=f Tank support§

M Tank walkway

N Tank Wélkway suppﬁrts_

8] Ladder rails

P | .I._..adder ru.nc_.;s.

MISCELLANEOQUS
1-5/8" screw hook

1-1/8" screw eve

CONSTRUCTION NOTES

1. Glue up four pieces of stock to turn the tank (H).

in the front and back of the base.

Dimensions
(finished dimensions in inches)

2 1/2 % 2-3/4 % 2-1/2
2 1/2 % 1-3/4 % 2

8 1-1/4 dia. x 3/8

4 1/8 % 3/4 X 2-1/4
4 1/4 dia. x 2-5/8

1 3/8x3x9

2 3/8 x 3/4 % 2-1/4

1 2-1/2 dia. x 8-1/2

1 1-1/2 dia. x 1-1/2

1 | 1 dia.x 1/8 .
1 1/4 dia. x 1/2

7. = = Mooy 1-3/4
2 1/8 x 3/4 x 3-1/2
8 1/8 X 1/4 % 3/4

4 1/8 % 3/8 % 3-1/2
12 1/8 dia. xui

2. Tanlk supports (L) are cut from ane piece of stock.
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LADDER DETAIL
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TOP VIEW

SIDEVIEW
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CUPOLA DETAIL
TOP VIEW

PROCEDURE

1. BASE ASSEMBLY
Make the truck assemblies
{A—L) and set them aside.

Prepare a 3/8"-thick piece of
stock for the base (F) and lay out
the positions of the notches on each
end. Cut the steps (L) to length and
glue and clamp together.

To assemble the base, glue and
clamp the wheels in position.
Finally, glue and clamp the
steps into place and set the
assembly aside.

2. SIDES AND ENDS

Lay oul side (G) and end {H)
contours on 3/4" x 2-1/4" x 10"
stock. Use a coping saw or scroll
saw to make the window openings.

NOTE: Use a 1"-diameter drill bit
to cut out the windows and a rasp
to file them square.

Resaw the stock into two 3/8"-thick
pieces. Glue and clamp the sides to
the ends. When dry, sand all sides
smooth and flush; glue and clamp
the body to the base.
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END RAIL DETAIL

3. END RAILS

Miter the corners of a 3/4" x 3" x 2"
block of stock as indicated in the
plans. For strength, note that the
block is 2" long and 3" wide. Resaw
the block to 1/8"-thick pieces; then
glue and clamp the end rails to the
caboose assembly.

4. CUPOLA

Take a 3/4" x 2-1/4" x 1-3/4" piece
of stock and lay out the pattern

for the cupola (]J). Cut out the part
using a bandsaw or scroll saw;
then set the part aside.

5. ROOF

For the main roof (I), take a
3/8"-thick piece of stock and
bevel the edges. When beveling,
leave at least a 3/4" flat area on
the top of the roof for the vent.
Cut the roof to length and set
aside. Drill a 3/8"-diameter hole
as indicated in the plans for the
smokestack (R).

Follow the same procedure for
the cupola roof (K), but note that
this roof is 2" wide instead of 3"
like the main roof.

Since the cupola should be
glued to a flat area, place it on the

roof, mark its position, and use a
chisel to create a flat area.

Assemble the roof by glu-
ing and clamping the cupola
roof vent (O) to the cupola
roof (K). Glue this assembly to
the cupola (J). Glue the cupola
assembly to the caboose roof
(I); then glue and clamp the roof
vents (N) into place.

Sand the ends of the roof
flush, and glue the smokestack
into place. Glue the roof as-
sembly to the caboose assembly
and make sure that the
back edge of the roof is lined
up with the end rail.

6. LADDER

Drill holes ina 1/4" x 3/8" x
3-1/2" piece of stock as shown.
Resaw the stock and glue the
rungs (Q) into place. Glue and
clamp the completed ladder to
the end of the caboose.

7. FINALTOUCHES

With a 3/32"-diameter drill bit,
drill the pilot holes for the
screw hook and eye. Install the
hook and eye and apply
decorations as desired.
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MATERIALS
{finished dimensions in inches)
Axle holders 1/2 % 2-3/4 X 2-1/2
B Axle spacers 2 1/2x1-3/4 % 2
& Wheels 8 1-1/4 dia. x 3/8
D . Wheel covers 4 1/8 X 3/4 x 2-1/4 —
E Axles 4 1/4 dia. x 2-5/8
E Base . 1 3/8 x3x8-3/4
G Sides 2 3/8x2-1/4x7-1/4
P 2 =
| Main roof 1 3/8x3x%9
T Gook _ | © o
K Cupola roof 1 3/8 x 2% 2-3/4
L | Steps : 2 3-,."8._>_< 3/4 %3
2 3/8x3/4x4
M. H End ra_ils “ 2 1{8x3><2
N Roof vents 2 1/4 x 3/4 x 7-1/4
e . . Cupola roof vent 1 2/4 X 3/4 X2 .
P Ladder rails 2 1(8x3f8x3 1/2
Q | Ladder rungs . 6 . '1/8 dia. X 1
R Smokestack 1 3/8 dia. x 1-1/4
MISCELLANEOUS
1-5/8" screw hook
1-1/8" screw eye
CONSTRUCTION NOTES

1. Grain direction on the end rails (M) must run vertically.
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MODERN STEAM LOCOMOTIVE

is modern steam locomotive and tender are modeled after
those used before World War II. The design, a 2-6-2 model, is
a typical engine and tender of a general category of locomo-
tive. Engines within this category have different numbers,
wheel sizes, and cab and boiler configurations. Feel free to
t with the design—that’s what makes toy building
such a personal hobby.

Before making the first cut, read all the instructions so

you'll know how everything goes together as well as how

simple it is Lo build this tc
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2-3/8" DIA.

1-3/8" DIA.

2" DIA.
1" DIA.

—1/4" DIA.
1/4" DIA.
TRUCK WHEEL DETAIL MAIN DRIVE WHEEL DETAIL
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MODERN STEAM LOCOMOTIVE
1-1/ ].32

916" RADIUS 4

3-3/4" 1

LOCOMOTIVE SIDE DETAIL

12"
5/16"-DIA. AXLE HOLES TYPICAL

5-5/8" !

AXLE BLOCK DETAIL
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1-3/4" DIA.

167 DiA, 3/8" RADIUS

SMOKESTACK DETAIL STEAM DOME DETAIL

—2-1/4"

3/4" x 45°
BEVEL

1-5/8" DIA.
2-1/4"

4" CARPET TACK

BOILER SIDE SHIELD DETAIL FRONT VIEW

BOILER DETAIL

1-1/4"

COWCATCHER DETAIL
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MODERN STEAM LOCOMOTIVE

[_-—3/ 0" """’1'3)’4” :" 2“
TP
11!
o
: 3/8"
T
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3" BACK SPACER DETAIL
516"~ =
P
1 .
--—-1-3/4"4 "3 /

3-3/4" —»| | -
. 2" - 3747

CAB SIDE DETAIL
PISTON DETAIL

-
” B ban

ey

BASE DETAIL

PROCEDURE pieces. Save the extra base for of 3/4" x 2-3/4" x 1-1/2" stock.

another engine. After the glue has dried, sand
1. BASE _ the edges flush, and glue and
To make the locomotive base (A), 2. COWCATCHER clamp the cowcatcher to the
ona3/4" x 2-3/4" x 12" piece of Prepare the stock for the back cowcatcher top.
stock, mark the locations of the spacer (B) and the cowcatcher Next, using a power sander or
notches on the back of the piece top (C). Lay out the notches in a rasp, round the front corners of
where the sides will go. Using a these parts as indicated; then the cowcatcher.
scroll saw or bandsaw, cut out cut out the profiles. Make the Glue and clamp the back spacer
the wheel notches. Then resaw cowcatcher (D) by gluing and and the cowcatcher to the base,
the stock to form two 3/8"-thick clamping together two pieces then set the assembly aside.

194



3. AXLE BLOCK

Either glue up stock for the

axle block (E), or cut the block from
2 x 4 stock. Once you've gotten the
block to size, locate and drill all the
axle holes where shown. Sand the
block; then glue and clamp the part
to the base assembly.

4. BOILER

To make the boiler (F), glue up
three pieces of 3/4" x 2-1/4" x
17" stock. The extra length of
the glued-up block serves a dual
purpose; First, it makes the stock
safer to handle than an 8" piece;
second, you'll have enough boiler
stock for a second engine.

After the glue dries, sand the
block square. Set a bandsaw, scroll
saw, or table saw to cut a 45° bevel.
Male some test cuts on scrap
wood until you're satisfied with
the cut. When the saw is set, cut
the bevels on the boiler.

Once the stock is beveled, cut
the boiler(s) to length.

Prepare a 3/4" x 5/8" x
1-5/8" block of stock for the
smokestack (G), and drill the holes
in it as shown. After the holes are
drilled, use a power sander to form
the contour of the smokestack and
to round the front corners. Glue
and clamp the smokestack to the
boiler according to the plans.

Next, male the steam domes (H).
Using a 1-7/8"-diameter hole saw,
make a 3/4"-thick, 1 -3/4"-diameter
blank for both. Sand the blank;
then cut the two domes even with
the pilot hole. Glue and clamp the
domes to the top of the boiler.

Make the boiler front (I) with a
1-3/4"-diameter hole saw. Cut the

part out of 1/4"-thick stock; then
glue and clamp the part to the
boiler. Use an upholstery tack to
cover the pilot hole.

Tinally, complete the boiler by
making the side shields (]). Take
a3/4" x 2" x 4" piece of stoclcand
miter the corners as shown. Resaw
the block into two 3/8"-thick pieces,
sand them smooth, then set aside.

Glue and clamp the boiler
assembly to the base assembly,
making sure the boiler front (I) is
flush with the front of the base (A).
Next, glue and clamp the shields
(7) to the baoiler; be sure they are
flush with the front of the base. Set
the engine assembly aside.

5.CAB

The cab is made of several parts.
Glue together three pieces of 3/4"
x 2" x 3-3/4" stock to form the
core of the cab (K).

Next, cut the stock for the six
window frames (M) to size. Glue
and clamp the window frames Lo
the cab block flush with the top of
the block.

Resaw stock for the cab roof (N)
and cab roof vent (). Cut these
parts to proper length and width;
then glue and clamp them to
the cab block (K). Make sure the
front of the roof is flush with
the front of the cab block. After
the glue dries, use a power sander
or rasp to round the front edge
of the roof. Next, powersand the
front and rear of the cab assembly
flush; then glue the entire cab
assembly to the base. The cab
should fit up against the boiler and
remain flush with the back edge of
the base.
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Complete assembly by taking
a 3/4" x 3" x 3-3/4" block and
transferring the outline of
the cab sides (L) to it. Cut the
contours of the sides using a
scroll saw or bandsaw. Resaw
the block into two 3/8"-thick
pieces. Do not glue and clamp
these pieces to the main engine
assembly yet; wait until the
wheels are in place.

6. WHEELS

The wheels (R, S) are made by
the hole saw method. Prepare
enough 3/8"-thick stock for all of
the wheels. Create the 1/8"-deep
rims for the main drive wheels
(R) with a 2"-diameter hole saw.
After forming the rims, use a
2-1/2"-diameter hole saw to cut
out the 2-3/8"-diameter wheels.
Sand the wheels and sel aside.
Next, make the truck wheels (S)
using the same procedure but
with a 1"-diameter hole saw for
the rim and a 1-1/2"-diameter
hole saw for the wheels. Sand all
the wheels smooth.

Take 1/4"-diameter dowel
stock and cut the five axles (T
to length. Attach the wheels
and axles Lo the axle block.

The sides cover up part of the
rear wheels. Since the wheels are
in place, glue and clamp the sides
into place.

7. PISTONS

Cut out the stock for the piston
mounts (P); then glue and clamp
these mounts in place. Form the
pistons from a 3/4" x 1-1/4" x 12"
piece of stock. (The extra long
stock here is for safe handling
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MODERN STEAM LOCOMOTIVE

The modern steam locomotive Decorations for the locomotive
edges of the stock as indicated; is complete. Drill a 3/32"-diameter can be made from contact paper.
then cut the pistons to 2" lengths. hole in the rear of the locomotive When you finish the tender,

Glue and clamp the pistons to the for a screw eye so vou'll be able Lo you can decorate both toys as a
hool up the tender when it’s done. final step.

while machining.) Chamfer the

piston mounts.

MATERIALS

Description Dimensions
R (finished dimensions in inches)

A Base 3/8%x2-3/4%x12
B Back spacer 1 3/4 %2 x 3-3/4
C Cowcatcher top 1 3/4%2-3/4%5
D Cowcatcher 1 1-1/2 % 2-3/4 x 1-1/2
E Axle block 1 1-1/4x1-1/4 % 12
F Boiler 1 2-1/4 % 2-1/4 % 8
€] Smokestack 1 3/4%x1x2
H Steam domes 2 3/4 % 5/8 X 1-5/8
. | Boiler front 1 1-5/8 dia. xT/4
” J Bailer side shields 2 14x2x4
K Cab 1 2-1/4 % 2 % 3-3/4
L Cabsides 2 3/8 % 3 % 3-3/4
f\;’l. Cab window frames 6 3/8x3/8x1
N G 1 3/8 % 2-3/4 % 4
0 Cab roof vent 1 1/8 x 3/4 % 3
P F_’isfén mounts 2 1/2 % 3/4 x 1
Q Pistons 2 3/4 x1-1/4%x2
R Main drive wheels 6 2.3/8 dia. x 3/8
S Truck wheels 4 1-3/8 dia. x 3/8
T Axles 5 1 /4 dia. x 2
MISCELLANEOUS

1-1/8" screw eye

Nickel-plated upholstery tack
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MODERN STEAM LOCOMOTIVE

—— 3/8"

TOP VIEW

SIDE VIEW
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PROCEDURE

1. BASE/AXLE HOLDERS

Cut 3/4" stocl to length and
width for the base (A). Resaw the
base stock to 3/8" thick and set
the part aside.

Next, glue up and resaw stock
to get the two blocks for the axle
holders (D). Locate and drill the
5/16" holes for the axles; then glue
and clamp the holders to the base.
Set the assembly aside.

2. TANK

Glue up three 3/4"-thick pieces
of stock to form a 2-1/4" x 2" x
10" block. (The extra length is
to permit safe handling while

MATERIALS

machining.} Chamfer the two top
edges; then cut the tank (C)

to length. Cut another 4" tank

in case you want to make another
tender. Glue and clamp the tank to
the base assembly; then sand the
sides flush.

3. WHEELS

The wheels (L) are made the same
as for the locomotive. Prepare
3/8"-thick stock; then use a
1"-diameter hole saw to make the
1/8"-deep rim kerfs for the eight
wheels. Cut out the wheels using a
1-1/2"-diameter hole saw and sand
them smooth. Cut the axles (F) to
length, and glue the wheels and
axles to the axle blocks.

4. SIDES
Prepare a 3/4" x 3" x 8" block of
stock for the sides (B). Transfer
the profile from the plans to the
stock. Cut the profile using a
bandsaw or scroll saw. Resaw the
stock into two 3/8"-thick pieces.
Sand; then glue and clamp them
to the tender body.

Finally, drill 3/32"-diameter
holes in the front and rear
of the base. Install the screw hoolk
in the front and the screw eve in
the rear of the tender.

'The locomotive and tender can
be stained, painted, or just left
natural. Or you can use various
colors of contact paper to put
stripes or a design on the toy.

Dimensions

A Base 3/8x2x8

B Sides 2 3/8x3x8

C Tank 1 2-1/4%x2x 4

D Axle holders 2 1-1/8 % 1-1/4 x 2-1/4

E Wheels 8 1-3/8 x 3/8

F Axles 4 1/4 dia. x 2
MISCELLANEOUS

1-5/8" screw hook
1-1/8" screw eye

199



GREATEST SHOW ON EARTH

The animal train has been the n
dlers. As a train, there are six des
But don’t stop at just these de

for other animals.
Pine or a suitable hardwood is best for the animals. If the toys

are for a child under s old, eliminate the ears, tails, and

horns— these parts could be bitten off and swallowed.
atural or paint it with bright colors.

you do make will be big

the parts.
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GREATEST SHOW ON EARTH

PROCEDURE

1. PATTERNS

Start by making patterns for the
various animals. Draw 1/2" grids
onto stiff cardboard or tempered
hardboard; then transfer the
patterns from the plans to the
grids. The elephant ear is just a half
pattern. You can make a full pattern
for the ear or just trace around the
half pattern twice on the stock.

For larger or smaller animals,
draw larger or smaller grids. Cut
out the templates and male sure
that all holes are located on them.

2. CUTTING

Transfer the patterns to the stock
making sure the grain direction
on all the animals is horizontal
(except for the giraffe, which

is vertical). If you've laid out

all the animals on the same
stock, cut the stock into blocks
for easy handling. Cut out the
pieces using a scroll saw or
bandsaw. (A scroll saw is really
the better tool because almost

202

no sanding is required after the
cuts are complete,) When culting
the shapes, form the smiles on
these animals with a saw kerf—
just cut into the area; then back
out the blade.

After you've cut out all the
animal shapes, drill the
5/16"-diameter axle holes and the
1/8"-diameter x 1/4"-deep holes for
the giraffe horns and hippo teeth.
Then drill the holes for all the ears
and tails. The eyes are formed by
using the 1/8" twist drill bit and
drilling a hole about 1/8" deep on
either side of the toy. Locations of
the tails, ears, and eves aren’t
critical; just put them in the general
area as indicated in the plans.

Once all the holes have been
drilled, glue and clamp the lion’s
mane and the elephant ears into
place. Sand all the edges of the toys
smooth, paying particular attention
to splinters or sharp edges.

3. WHEELS

The 1-1/4"-diameter wheels for
this train are formed using a
1-3/8"-diameter hole saw. Use

3/4" stock for this train and
1-1/2"-thick stock for one double
the size. Once you've cul oul the
wheels, sand them smooth. When
completed, cut the axles to length;
then assemble the wheels and
axles to the animals with glue.

4. FINISHING TOUCHES

To finish the animals, cut the
giraffe horns and hippo teeth

to length and sand the ends. Glue
them into the 1/8"-diameter holes
drilled earlier.

The ears for the animals are
made from brown felt. Cut out
the ears and glue them into the
1/8"-diameter ear holes with
aliphatic resin glue.

Paint the animals or leave
them plain. The eyes on the
animals can be painted in with a
felt-tipped marker.

Finally, drill 3/32"-diameter holes
in each end of the animals and
insert the screw hooks and eyes.

Crimp the hooks so the eyes
barely fit in them, and be sure to
put the hooks in the down position.
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MATERIALS

=i Dimensions

Lion 1 3/4x3-3/4%x6
Hippo 1 3/4%2-3/4%6

Hifﬁpo teeth _(-hdt-shown] 2
Giraffe 1

mt‘)ﬁ_m':‘w

Giraffe horns (not shown) — = 18_..316‘ e

b i |

Bear 1 3/4x3-3/4x4-3/4

Camel ._ - e 1

=l o

| Elephant 1 3/4 x5 x 5-3/4

= _ El_ephant-éérs- = | 1 = 2x31!2
K Wheels 24 1-1/4 dia. x 3/4
e Axles (not shown) 12 - 1/4dia. X.Z-_‘gf'{g.- =

MISCELLANEOUS
1-1/8" screw eyes (6)
1-5/8" screw hooks (6)
Felt (for ears)

Yarn or string (for tails)
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BASIC PULL-ALONG TRAIN

Toy trains are always a favorite of children. Here’s a plan for a
very simple toy pull-along train that’s sure to delight the little
ones, This train is so simple to make that building extra ones
for needy children at Christmastime is an easy way to bring
joy into a lot of little lives.

As with all of the toys, make sure you use good stock and
sand all edges smooth so there’s no chance of splintering.

This project can be made entirely on a scroll saw or band-
saw. Be sure to read through the instructions for more details
on how to make this train.
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BASIC PULL-ALONG TRAIN

PROCEDURE

1. TEMPLATES

Start by making patterns for
the various cars. Draw 1/2"
grids on stiff cardboard or

tempered hardboard; then transfer

the patterns from the plans to

the grids. When cutting out the
patterns, make sure the axle hole
locations are marked on them.
Axle hole locations for all cars are
1/4" from the bottom edge and
1/2" from the side edge. The hole
locations for the engine are noted
on the plans.

2. CUTTING
Transfer the patterns to the stock,
making sure the grain direction

MATERIALS

on all the cars is horizontal. If
you've laid out all the cars on the
same stock, cut it into manageable
blocks for easy handling when
working on the scroll saw. Cut out
the pieces. (A scroll saw is really
the best tool to use here because
almost no sanding is required after
the cuts have been complete.)

When all the cars have been cut
out, drill the 5/16"-diameter axle
holes. Sand all the edges of the cars
smooth, paying particular attention
to splinters and sharp edges.

3. WHEELS

Make the wheels for this simple
old-time train using a hole saw.
For the 1-1/4"-diameter wheels,
use a 1-3/8"-diameter hole

saw; for the 2-1/4"-diameter
locomolive wheels, use a 2-3/8"-
diameter hole saw. Make all
wheels out of 3/4" stock along
with extras for future toys. Once
you've cut out the wheels, sand
them smooth.

Cut axles to length; then glue
the wheels to the axles.

4. FINISHING TOUCHES

Drill a 3/32"-diameter hole

in the end of each car and

insert the screw hooks and eyes.
Crimp the hooks so the eyes
barely fit onto them and turn the
hook to the down position for
safety. Leave the wood natural
or paint it with primer and
nontoxic paints.

Description Dimensions
L (finished dimensions in inches)

Engine
B Tender
C Hopper Car
y F o
E Caboose
F . Lérge wheels
G Small wheels
H .A).(IES (no.t shown)
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3/4x3-1/2x6
3/4 x 2-1/4 x 2-3/4
3/4 x2-1/4 % 3-1/2
3/4 X 3-1/2 x 3-1/2
3/4 % 3-1/2 x 2-3/4
2-1/4 dia. x 3/4
1-1/4 dia. x 3/4

1/4 dia. x 2-3/8



FANCY PULL-ALONG TRAIN

on of a pull-along train is fancier than the previous

train and provides more interest for the older toddler. This

project requires only a 4'-long e of 1 x 4 stock, is simple to
build, and goes together fast. Be sure to read through all the

instructions before making any cuts.




FANCY PULL-ALONG TRAIN
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FANCY PULL-ALONG TRAIN
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PROCEDURE

1. PREPARATION

Although these train cars look
complicated, construction is simple.
Rip a 3/4" x 3-1/2" x 32" piece of
stock to 3-1/4" width. Cut 3/4" from
the width of the board; this piece
will form the roofs of the cars.

Cut all the cars to length as
specified under Materials; then cut
the roofs to length. Make sure the
roofs correspond to the car bodies.
(It’s possible to crosscut all the cars
to length first, then rip-cut the roofs
from the cars. However, if you're
using a table saw, the cars are too
small to handle safely when cutting.)

2. CUTTING THE SHAPES
Making cardboard templates
for this train means construct-

210

41' J L]
1-1/8" DIA.

BAGGAGE CAR DETAIL

ing future trains will be easier.
Refer to the plans for the required
location and dimensions of the
doors, windows, and roof profiles
of the various cars. Also, don’t
forget to locate the 5/16"-diameter
axle holes on each of the cars.
Once vou've laid out all the
profiles, use a scroll saw or
bandsaw to cut out the shapes.
Sand the shapes; drill the axle
holes; then drill the 1/4"-deep
holes for the headlamp (D)
and the smokestack (C) in the
locomotive.

3. WHEELS

With a 2-3/8"-diameter hole
saw, cut out the four 2-1/4"-
diameter drive wheels (I) for the
locomotive. Sand the wheels and
set aside.

Use a 1-3/8"-diameter hole
saw to cut out the twenty 1-1/4"-
diameter wheels (]) for the
remaining cars. Cut out one extra
1-1/4"-diameter wheel for the
steam/sand domes (B).

On the extra wheel draw a line
just above and below the 1/4" pilot
hole. Use a scroll saw to cut along
these lines to form the two domes.

4. LOCOMOTIVE
The locomotive is the most
complicated car, but it’s still rather
simple. At this point you should
have a body with the profile cut
out on it and holes drilled for the
axles, smokestack, and headlamp.
Finish construction by gluing
and clamping the steam and sand
domes to the top edge of the
boiler. Next, cut the smokestack
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and headlamp to length and glue
them into place. Finally, cut the
axles to length and assemble the
wheels and axles with glue.

5. ASSEMBLY
Assemble the rest of the cars by
gluing and clamping the roofs to

sides of each car flush and knock
off all sharp edges. Assemble the
wheels and axles to the cars.
Finish the cars by drilling a
3/32"-diameter hole in the end of
each car. Install the screw hooks
and eyes. After mounting the
screw hooks, turn them facing

If you like, you can paint the
train—{irst with a coat of primer,
then with a coat of nontoxic paint.

Your old-time pull-along train
is complete and ready to serve
the needs of an eager child...all
aboooard!

the profiled car bodies. After
the glue dries, power-sand the

down; then crimp them so the
screw eyes barely slip in and out.

MATERIALS
(finished dimensions in inches)

A Locomotive 1 3/4%3-1/8x8

B Steam/sand domes > 3/4 % 1/2 % 1-1/8

e Smokestack 1 5/8 dia. x 1

D Headlamp 1 5/8 dia. x 1/2

E Tender 1 3/4 x2-1/4 % 4-1/2

F Baggage car 1 3/4x3-1/8 %6

G Passenger car 1 3/4%3-1/8x6

H Observation car 1 3/4x3-1/8x6

I Large wheels 4 2-1/4 dia. x 3/4

" J Small wheels 20 1-1/4 dia. x 3/4

K Axles 12 1/4 dia. x 2-3/8

MISCELLANEOUS

1-1/8" screw eyes (4)
1-5/8" screw hooks (4)

CONSTRUCTION NOTES
1. Dimensions of the cars include 2. Steam/sand domes are made from a 1-1/4"-diameter

roof dimensions. wheel blank.
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VWOODEN TOYS

Build Hours of Fun for Generations to
Come with These Classic Wooden Toys

In today’s era of mass production

and plastic, there may well be no

other woodworking project as

rewarding to build as a wooden toy. A wooden toy gets back to
the basics of handmade craltsmanship, natural and safe materials,
and, best of all, good old-fashioned fun. Wooden toys are fun to
build, fun to give, and fun to play with

50 ingenious designs in Great Book of Wooden Toys.

From a powerlul bulldozer to a pioneer-inspired paddleboat,
Great Book of Wooden Toys includes 37 three-dimensional
toys any child will love, along with 16 “pull-along” classics
that are perfect for toddlers. Each project includes complete
step-by-step instructions, exploded diagrams, and color
photographs of each finished toy from every angle showing
exactly how they fit together.

Great Book of Wooden Toys includes the

latest information regarding child-safe
finishes and materials.

Fox CHAPEL
PUBLISHING

veww. FexChapelPublishing.com
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