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CARRIAGE.

Is a right angled triangle, and
corresponds to the tread, riser
and pitch, or inclination of the
stairs.

Is that, on which is divided the
number of steps contained in each
story, or flight of stairs (in height).

Is a round solid, having a circu-
lar base, equal and parallel.

The face string of a winding stairs
corresponding to well hole.

A hollow cylinder, around which
the steps pass and are supported.

The principal timber in a stair
carriage, out of which the shape
of the steps is cut.

All the timbers, as a whole; that
which supports the stair case.
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Is a curved line intersecting: two
straight lines, which form an angle.

Is as much of a circle, as is cut by a
chord line.

Is circular passing around a centre,
winding upwards, a twist line, and
geometrically regular in its ascent.

Is from Ge, the earth and Metron, the
measure, belonging to laid down by,
or disposed of according to principles
of Geometry, and is divided into
speculative and practical.

Is oval not from a common centre,
having a major and minor axis.

Are in spiral stairs, the blocks which
support the carriage, and in wind-
ing stairs, what the horse is in straight
ones.
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Let a, b, c represent the exact inside, or outside
line of the rail, according to the kind of mould to be
obtained, set a compass from a to ¢ (the diameter of
the circle) and describe the dotted lines from ¢ to d,
and from a to d, draw from d through a and ¢, to ¢ and
f, make e, f parallel to a, c, and at right angles erect
the height to be overcome in passing around the well
hole or circle of the rail, as ¢, g, then draw the line
g, f, place the pitch boards at right angles to ¢, g, and
e, [, when any desired easment may be drawn by the
intersection of lines, or by compasses to suit the eye.
Make the butt joint at right angles from g, f, in the
centre. :

The dotted line shows what is denominated the
spiral line, wherein there is no easment, but a con-
tinual twist.

When the rail passes on alanding or floor, where
the flight runs from floor to floor, a small easment
should be made at the centre, which is one half step
higher than the rail coming up from below.

Fig. B. Another method is to lay off the
steps around the inside or outside of the rail, this is
where more than one step is in the circle, as seen in
the figure.

Care must be taken, in laying it down to have
the exact pitch of the steps for the inside of the rail,






Sometimes the rail may be laid on the nosings
and the holes marked on it by squaring up from the
steps.

A good plan however for the twist part is, to bore
it after it is strung over the circle, when it may be
marked correctly by plumbing up from the steps.

Newel Posts.

PLATE 10.

Exhibits part of a stair including the newel post.
The proper method of making them, where a good
solid one can not be obtained, and also where they
may be preferred, on account of beauty and durability:

The height rod at the side of the post, shows the
different parts of which it is made up; the base below
is generally about 9 inches, the mouldings between it
and the spire, as also between the spire and top, are
simply two pieces of the rail plank glued together, and
turned in a lathe to suit the fancy.

The spire and base are veneered with the kind
of wood of which the rail and balusters are made, a
scerew, passing through the rail cap and post below the
joist, is fastened in the manner seen on the diagram.
















































of it should be made on the straight rail, as this saves
thickness of timber in making the twist.
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carriage, a plow bit is generally run on the top edge of
the plank about ; inch deep and from § to § inch from
its face, which is intended to receive a moulding, when
plastered.

The keys should be cut as far through, as to the
bottom of this groove, as seen in the figure,

How to get the piich line.

Divide off on the inside line of the keys, tnto
spaces of about one inch, the distance from the face of
one riser to the face of the next, in the floor plan.

Take this distance as a base line, and square up
one step, draw the Hypothenuse line, of the right
angle, which gives the exact pitch of the string, as on
the figure which is marked C.

It will be seen the keys are driven alternately
from each side, this is in order to obviate the difficulty
of springing one side too much.

A bevel may be set to the pitch board, and the
centre lines marked on the plank about three inches
apart, when the bevel should be again altered slightly,
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Many different methods are laid down for the
construction of stair carriages, but as the method just
described is considered the best as well, as the most
expeditious for this kind, it is given, leaving the work-
man to consult his own judgment for variety.

Sometimes straight horses are used to run across
the carriage instead of stress blocks, when these are
used they may be cut by the same rule given on
Plate 2, but to give an opinion, they are not near so
permanent as the blocks,

front hall, also for economy in room, and by landing at once on the
second floor, thereby forming no obstruction in passing to any room
from the upper landing either way, front or back, and affording a
passage way below in either direction, which a platform, would not
admit, besides requiring much less room on the first floor.
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Tdo not dispute the fact, that to cut a cylinder
by any pitch its sections will be elliptical. But that
an ellipsis although it fit a circle, will not pass regu-
larly over the stairs and be an equal distance from the
nosings, as it evidently should. On Plates 19 and 20






Again, suppose as an illustration, a common
Screw Pump be taken. The outside of the shaft around
which the spiral line runs, is just the same as shown
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on Plate 19, and the straight strip which is used to lay
off, the gaines or the twisted groove, is identical with
the falling mould of a rail for the continuous part of
the flight. A pump maker would laugh at the idea of
stricking out these flights or parts of the twist, with
a trammel, or by ordinates, and yet it would be no
more absurd, than to use the same instrument, for a
rail which evidently runs precisely the same on these
kind of stairs.

A twist cut rifle will illustrate what I mean also,
and has led me to introduce a problem, and a ma-
thematical Theorem, for the solution of all such
questions, I do this to gratify a class of individuals
who may probably feel the necessity of a mathema-
tical demonstration.









PLATH 22.
Exhibits a plan for a stair the well hole being the
frustrum of a cone.



Plate 22

Scale % in.to 1 foot.
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that principle, as it will be the segment of a larger
circle.

¢, d, shows a newel post made in the same way
as on Plate 10

PLATE 24.

Shows the method of fastening the rail and cap,
of an ogee hand rail. Fig. 4 is a top view, the circle
at & is the hole turned in the cap to hide the bolt
head, and @, the circle of the ornament to cover it,
see Plates 10 and 23.

Fig. B shows the bottom, the dotted bolt secur-
ing the rail and cap thogether. '

The rail should not be worked at the easment
uzil.l the cap is fitted on it, when it may be dressed to
suit it exactly as it makes a much neater job than to
work it before hand.

PLATE 25.

This plate shows the method of making the rail
pass nearly an equal height from the progressive and
retrogressive steps, although the steps may have been
wrongly placed in the platform.



Plate 24.
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the pitch board or the hypothenuse line on the dia-
gram. This face mould may be found also by applying
Problem C, Plate B.



Fig A

Fig. B.
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