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BASIS FOR STAIR
PARTS FO RMULAS

| have covered this many times in
the over 1000 pages of
material that | have written.

You have to have a basic
understanding of geometry to
build stairs,

| have given you over 100
calculations and formulas, some,

you pr obabl gvendnbtiden 0 t
such as the windmill that | showed

you how to build and the 11va°
sawhorse, but they were there.

The basic formula for the parts

we are going to buid is 2. 856
radius, r&dibos, 8. 40
and 11. 26 radi us.

The diameters we will be using will

be 2. 806, 08%..4606, lahd age6 |,
the same measurements as the
radiuses.

If you noticed 2.8+2.8=5.6
5.6+2.8=8.4 8.4+2.8=11.2

Using these graduated
measurements you can always
reproduce  atemplate.

The rough rail profile
measur ement I uwide i
and 2i6 high.

You need to memorize these
past three  paragraphs.

If you have not comprehended
radial point, radial rise, radial

gain, radial line, radial length
(arc), radial movement and radial

plane you had better go back to

100 -103 and get it. We are
going be usingt hem extensively.

| am going to remind you what |
have told you of radial plane.

I f you put a 1dentgrol e
(radial point) of any circular

stair and it is plumb and then you

tie a stringline to it and revolve

and elevate it around the pole
and keep it exactly level at all
times, at all elevations and at all
angles off of the center, you are
creating radial plane lines. All
rails, parts  and treads should line

up with this line. All newels,
balusters, walls and risers should
be perpendicular to this
st ringline. Radial Plane.

When engineers calculate a
propeller for an airplane they

calculate the twist of the blades
from  knowing the amount of
moesepowersand the size of the
airplane and the amount of pull
and force it needs to create.

We dondt
twist of a rail to build a railing,
but | have had welders twist a
jox16st eel for bteem to
attach the balusters to my
handrail.

I will explain this procedure to
you when we bend a rail on a
circular  stair.

\‘ﬁ. " b -
——
The picture  above shows | have

put some bending irons on the

h a vorlatet dhe ¢ a |
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treads and clamped one piece
(i) 6 x 21 6 )bendinfy rail and it
tells you the twist you are going
to have to create to make this
rail stay ina radial plane.

We will be getting into this a lot
deeper later on.

| wanted to show you that from
the very beginning of making
stair parts you are going to
have to know these five very
important procedures for
stairbuilding. Clamping this one
piece of rail onto this circular
stair has all of these five
procedural  properties in it.

About 80% o  f the twisted rails |
see do not have proper radial
plane. Few have the proper
radial rise.

This is mainly caused from
springback, the carpenter
installed correctly but the
tension in the wood later on
activated and trying to return

to its original shape.



TEMPLATES This way, if you make a mistake,

you can erase and remark it.

, The next thing to do is to get a
You are going to need a sheet of good large compass (about

plywood, 5.5mm or ij 6 and &) Bm an ofice supply.
good grade  for these templates You need to use this plywood

are something you will use time sparingly and store the piece

Ub_“"‘?', stair parts. you have left so you can build
: % more templates.
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You are going to have a jigsaw.
There is only one on the market

today.
There are about a 100
imitations of a jigsaw, but the
Bosch 1584 is the one  you will
end up with if you become a
These are 13 of the basic stairbuilder.  Guaranteed.
templates | use. | have about 10 Woodworkers Supply sells these,
others and you will too when you woodworker.com or 1-800 -
build parts. 645 -9292.  Good people and
We d | | start Wi dné, aan (@ shave what you need for
left or right  turnout. stairbuilding.  If you buy a top
When you walk up and  start up a handle jigsaw  you are going to
stair, stop, and the rail on the regretit  for the life of the saw.
right is right hand railing, and the First place, you have very little
railing on th e left is left hand control of the saw with y our
railing. Sounds si mpl e doesndhaht.- 8 ofom thedarea you
Wait until you call a stair supply are applying the force  ,to move
house and try to tell them you the saw. Second is  that your arm
want a right  hand volute, most is going to  feel like it is going to
will ask for the number of the fall off after using one of these
part or ask which side of the imitators.
stair you are going to install it When you run a Bosch1584
on, or as kif you are going down your hand is about 26 from the
the stair  or up. blade and you are in full control.
The right hand of a stair is on The first cut you make with a
the right as you  ascend (climb) a 1584 on full orbit will be like
stair. The left hand parts are on nothing like you have ever
the left, period. experienced if you have been
You need to paint your sheet of using a top handle, and this little
plywood white (I use kilz and a powerhouse will cut a 2x about
sealer ) on both sides, then when as fast as a circular saw.

it dries, apply a coat of lacquer.



This saw you see is 7

years old,

made thousands and thousands

is an excellent
stairbuilder.

carpenter and

of cuts and | have never even To draw this turnout template
replaced the switch or brushes. you get in one  corner of you

It is about $160 at plywood and dr aw a
Woodworkers Supply. diameter circle (I hope you know
You dondt have abbum wo thatyf you that if you multiply
me getting  endorsement money .6x16 you get 9%,/16ths). |
from the tool manufacturers | have given  this formula many
tell you about payme ey timesnand | will be using decimals
a dime and besides  that they from now on.

wonot eansmver my emails | look forward to the day when
when | make a suggestion to we see o0 n the news

them, never have, and probably carpenters need to throw their
never will. tapes away, we are going to use

| am just an old dumb  carpenter decimal tapes (tenths of a foot
in their eyes. and tenths of an inch, hundredths
They have engineers with college and thousandths of an inch) from
degrees and how in the world now on.)

could someo ne like you and | This would simplify mine and your

know more than an tool work and calculators would give
engineer? us measurements that we could
But when they want a stair built read on our tapes.

for their house, guess who they Now that you have drawn a 5.
will call. You and I. diameter  circle, leave the

| 8m not going tthe getcompagstsetat 2. 806 and
engineers, architects and pencil on the circle and the pin
building inspectors like | did in 2 . 8 away from the circle and

the Carpenter Book , they hav e strike an arc (radial line), about
had enough of me, besides | know the length of a semicircle  (radial

of one structural engineer that

length).
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Then extend the compass (radial
gain) t o 5. 6 Okeep thd pin in
the same hole, do not move the

pin (radial movement) and strike
a arc (radial length) and make
another semicircle arc.

Now | want you to take this one
step at a time, you are going to
perform a  procedure that even

some architects and draftsmen
do not understand . So tak e it
easy and slow and practice.

o @

From the points where
arcs start off of
the center.
Then with a pencil and
straightedge draw line one (1).
Then take a protractor and
mark 45° off of this line, draw

your two
the circle, find

l i ne
pencil.
Now, find the center of the
segment line of the small arc and
mark it (radial point).

Draw a perpendicular line off of
this point, with a pencil, this is
line .

Now draw line 4 and extend it
about 6 0 keepnitd exactly
parallel with line 2 and it start
with the small arc line.

Then measur e o vand
draw line 5, exactly parallel with
line 4 and 2.

Measure off of line 3 and mark

the end of your template rail, you
can make this any length you
want, but it needs to be about an
inch or two from th e arc lines.

Now you need to draw line 6. |
just take a pencil and blend it in
where it looks symmetric  (the
same) , but smaller than the first
small arc.

If you want to use your compass
t he radi us as the small4 6
dotted line shows. Remember |
told you in Book 102 to get you

an engineer 0s rul e,
these 10ths of an inch on it, and

you can use it to set your
compass.

Now take a marker and mark
your template, the part of it that

| have shaded.

Use you jigsaw and carefully cut
out the template. Blend the
edges with a hand sander and
slightly round over the corners
to get rid of sharp edges.
Repaint you template on both
sides with kilz and put on a final
coat of lacquer or poly.

about 126 | ong
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Mark the template L - R Turnout. but you can make  th em for about
g $15 material and | can make one
in 1 hour, you can too.
| am going to make you do some

thinking on this one.

You have just completed your
first  template, and this is the
most complicated one of the
bunch. Out of the way and
forever in your memory.

This is your template at work, Draw a line across a 12x12

marking  two turnouts on a area of your plywood, mark two
12x12x 2ij glab. Notice how points  1ldpar2 dnark the

|0ng | make the tail of the center, and mar k 2. 860 i n on
templ ate, about 36. end.

Two and a half pages of Now yo u can set your compass
instructions for making a simple at 5.60 and canpletev
little turnout template. circle using the center mark as
Temp|ates are you stair part the radius. Then set it for 2.860
foundation  plans. Take your time and draw another circle. Then on

and do them correctly. the left or right side, either one,

Now wedl |l makwlute.he L put your marker on the line and

; the pin in the center of the rail
' with it still set  at 2.8 and make
another  circle, this is the end
(cap) of the volute. It should look
exactly like the drawing. | just
hand drew the radiuses from the
rail into the cap to where they
blended in  with the cap and radial
rail.

Then on the other sid e extend
some perpendicular lines from
the first line you drew to extend
the rail of the volute.

This is an oak volute | made.
These cost about $100 -150



~

Thatds it. Ke e ptuntilo r ki Thg temglate (previous picture)
it looks exactly like the drawing
and the oak volute.

Now | want you to draw this one.
Draw a 2.80 r adidws
a 2.80 r ai lcircdenBlead
the rail and cap intersections by
hand untii  you get them
symmetric

This is an end cap or a straight
starting cap with a newel under
it.

Ci
t he

is a wall

youturna handrailintoa  wall.

cap; you will use it when

Two things to remember: always
make sure you tail piece runs
with the grain of your blank, and
always make you templates that
are going to return to a wall

have

a-11JB6 cl earance

the wall to the handrail.

For the
bcbeé

template ju st draw a
ci r c breag twon rdils

into it at 90° and blend the

joints.

This is another wall connection.
It is made by making two wall

plates,
the rail

one 106x86 and
attaches to is 86x606,

both with 22%4° cuts on the

corners.
the wall

You return th e rail to
by making four miter

t
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cuts. We ol | be cover i n(dhisis dtandeen cap. You will use

miters in detail later on. it when you want a newel post in

| use four 22¥%° cuts or the center of 15 or 200

sometimes four 11%° cuts and rail.

the end of the rail is 450, You make this by drawing two

e RS N l'ines 2. 8¢paralg about,
126 1long. Then dr aw a
diameter circle in the center of
the two lines.
This is a co de requirement to
not have over wathodt?2 0
a newel postin  the center.
Building codes really vary on this
code requirement, check with
your  inspector about the
location and number of newels
you need.

These two are simple to make.

They are called guarterturns.

They turna rai ling 90°.

The top one is a 90° turn with an

inside radius of 5.66 and

outside radius of 8. 460.

The bottom quarter turn has an

inside radius of 2.86 and

outside radius of 5.60.

You wonot use thutelse

have used them, especially the

5.1006 radius.
This is another quarterturn. It
has an 8 . 4 éside radius and an
11.26 outside rendsi us.
are 90° to each other.

guar

rail



UP AND OVER EASINGS

Now we are going to get into
making easings, totally different
ballgame.

This is a gooseneck template.

An easing is when you leave a
straight rail and you wan t to go
to a plumb rail that is connected
toa gooseneck.

On the picture above we start

with a left hand  volute, then an up
easing, a short straight rail and
another up easing connected to
a mitered gooseneck and then to

a level rail that has been miter ed
on one end to connect to the
gooseneck

This is a rail gooseneck,

no cap,
it is simply an up  easing mitered
into a level rail.

A tandem cap  gooseneck has a
newel post under the cap of the
gooseneck.
cap gooseneck when we start
th e assembly section.

Up easings and over easings are
2. 80 wi dz25 thiokdr high.
The same as a rail
Remember on a Il of these
callouts WHL. Width, Height,
Length, same as a door, window,
26x46x1606 plate.
The next rail part is the hardest

to make and the  most
complicated to install.

It is the only one that you will
have to change the width and
height on the sides and the top
and bottom of the part. Pay
close attention as to the grain

and directions.

We 0 ftanidemma k e

a



to keep it on the nail) you use

off of a nail makes a perfect

radial line for the end of the

easing.

There is a very good reason |

use 2.260 (21i) for part
railing | make.

When | need a 1686 hand
and get 3 -1x4x160s, straigh
as they have and as clear as they

have.

| glue, stack and clamp these

three 1x40s and have
3Ix2ijx1606 rail bl ank.

| then tack a dead straight

1x4x16 | have in my shop on top

of this bl ank, | eaving
stuck out on one side, set my

table saw for about 3J0
it through a nd | end up with a

dead straight edge. Then | set

t he saw for 2.80 and
through again and | end up with a

rough hand 2.8x2.2x1608.
It is the same as our parts.

This is a procedure | am sure all
This is the template for an up of you  have  done.
and over easing, | usually make = = ﬁ»"‘

them about 106 l ong, Wi

22. 4@31.2+11.2=22.4) inside

radius and a 24.6 outside

radius (24.6 -22.4=22) . 22 is

the height of the part and the =-
height of our railing¢g

You can draw one of these the
same way | showed you h ow to
draw an osb sole plate for a
circular stair (book 102)

Cut a stick 22. 46@n anPea{Tkﬁketo be made into

arc, the cut stk and4. 8 6pangral that cost about $160
make another  arc, and use this from a supplier. When | make

stick to  make the end marks, the parts | clear about $50 an hour
radial  stick (with  a small for my labor.
indention in the middle of one end

This is a side view of the rail. A
good solid railing that cost $26
material and 2 hours labor, and



LAMINATING BLANKS

This is next to the most
expensive wood glue you can buy
(money wise) , and the cheapest
glue you can buy (quality wise)

Titebond 1,2 or 3.

We paint these bottles red
because itis  hotter glue, it has a
slight red tint in it, than Titebond
original, it is yellow

When you open a bottle, writ e
the date you  purchased it on it.
Titebond 3 (waterproof) iSs more
expensive, we paint T -3 blue.

You can buy cheaper glue and
save some money, you can also
save some money by making your

stair parts out of cardboard,
butl wonot .
When you spend all of this time

building a stair part that could
last for  hundreds of years, you

want to use the best glue you
can find, and to me that is
Ti t ebond tried ithérw all and
thisis the best | have ever used.

It takes about $.50 cents worth
of glue to glue up a $100  stair
part. Why not use the best glue
available. It makes no sense to
skimp on glue and  throw away all
of this labor and material  when
you could have  a joint failure.

Take 2 1x20s and Titebec
glue, glue one end of on
on the top side of the othe r one.

Dondt get i n a hurry t

them, let the glue soak in. Clamp
them up just like you would a
faceframe on a cabinet, making a

90° corner. Leave this clamped

for 30 minutes, and then leave it
alone overnight, 70° room. The
next day tear it apart , With your
hands if you can, if not use a
hammer. If you did this correctly
the glued joint
but the wood will.

| have never understood why
cabinet makers use pocket
screws, dowels, biscuits, splines,
half laps, mortise/tenons and a
few other joints to glue up a
faceframe. Makes no sense to
spend all that time and labor
when you have access to glue
that makes a joint stronger than

the wood (oak) itself.

| can build, from precut stock, a
246x3006 faceframe in | es
25 minutes. Then | spend 3 0

minutes sanding and prepping it

to install on a cabinet.

Using mortise and tenon it would

take over 1 hour. Read

Cabinets in the Carpenter Book.

wonot co



