A Novel Hot-air

Constructional Details of an Experimental Double-acting Model

By A D. MANSON

A ring made from
}in. square iron rod, or
cut from plate, is fitted
on the outside of the
other end. It can be
brazed on or soft sold-
ered. The chamber
should then be placed
in the lathe and the
ring trued up, as it has
to carry the working
cylinder.

Working Cylinder
This cylinder s
made from a picce of
mild steel pipe, the
finished size being
1{in. bore by 3jin.
long. The outside
should be wrned

The complered experimental hot-air engine.

HE hot-air engine here described works

I on a new principle devised by the

writer. As will be seen by the sketch
1Fig. 1) it 15 simple and, therefore, should not
be difficult for the average mechanic 1o con-
SIFUC.

The illustration shows the piston, which
15 tubular, to be directly comnected to the
displacer so that they move together as one
piece.

The working cycle is as follows: starting
on the out stroke, As the piston moves our
the cold air contained in the cold portion
of the displacer chamber A is displaced to
the hot end and the pressure gradually rises,
so driving the piston. At the end of the out
stroke the piston comes to a position where
the two ports X regisjer, and therefore all
the air above aimospheric pressure escapes
from the hot end.  On the return stroke the
small quantity of hot-air remaining in the
hot end of the displacer chamber is displaced
to the cold end and cooled, therefore, a partial
vacuum i3 formed, which increases as the
stroke continues and the piston 15 thus forced
in by the pressure of the atmosphere until
near the end of the stroke, when the air-inlet
port registers with that of the warking
cvlinder.  Air now rushes in to fill the
vacuam and the cycle of operations is thus
completed.

The following arc the advantages for this
type of hot-air engine: the heated air during
the outl stroke remaing tn the hot end till the
end of the stroke and it is discharged directly
from the hot end to the atmosphere and thus
heating of the cold end is avoided to some
extent. The incoming air is always at atmo-
spheric temperature and pressure.

The engine is double-acting and can be
reversed. There are few moving parts, no
additional mechanism being required (o drive
the displaser.

Constructional Details

Suarung with the displacer chamber, this
i5 made from a piece of mild steel tube, or it
can be constrocted from shest myetal not more
than 1/32in, thick. One end is closed by a
piece which 1z cut a little larger than the
diameter of the chamber. 11 is then beaten
out hollow or dished, as in Fig. 1, and fited
it the end of the tube, being secured air hpght
by brazing or welding.

bright, and the step to
receive the Hange
should be cut for a
distance of 3/16in, at one end. Before
smoothing out the bore the air-inlet ports-and
the exhaust port should be drilled, care being
taken 10 ensure their correct positions.

The eylinder flange is made from a piece
of mild steel plate 3/16in, thick. It should
be turned, and a spigot of 1/32in. deep made
on the inside w fi: the mouth of the dis-
placer chamber. A light groove should be
cut in the other side to mark the pitch circle
of the eight fixing screws, the holes for which
should now be drilled.  The flange can now
be used as a jig to drll the tapping holes in
the chamber flange ring. The flange can
now be pressed or lightly driven on to the
cviinder and solder should afterwards be
applied all round the joint, A thick paper
gasket rubbed with oil and graphite will
make an air-tight joint when the cylinder and
chamber are finally united together,

The Displacer

The displacer can be made from a piece
of wbe or from shect metal about 1/320n.
thuck. The ouside diameter should be
t/16in. less than the inside diameter of the
chamber. One end is dished like that of the
chamber, while the other is abour din. thick
and fAas All joints on this part should be
brazed or welded and air tight. A hole
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should be drilled in each end at its centre
to take the jin, bore exhaust pipe, C.

The Piston

The piston, which is in the form of a tube,
can be brass or other anti-friction metal. It
should be 4}in. long by r§in. outside diameter
and a fairly tight fit in the cylinder. A flange
3/16in. thick, having four equally pitched
countersunk holes for the }in. serews that
unite it to the displacer, is fitted at one end,
It can be brazed or soldered to the piston and
afterwards this part should be trued in the
lathe and the outside diameter of the flange
made equal to that of the displacer.

There is also a disc soldered in the piston
tube flush with the flange at this end. 1t
is about 4in, thick and is bored at its centre
to take that part of the exhaust pipe which
is fitted inside the piston, The air-inlet
pipe should then be made and fitted ; care

Fig. 2.—Fitting for

taking the small

end of commecting
rod.,

Fig. 4 —The mechylated spiric lamp.

is. necessary to fit them in their correct
positions. (See Fig. 1.)

A short piece of brass rod (Fig. 2) having
3 siot 1o take the small end of the connecting
rod has also to be fitted and soldered inside
the piston, The hole for the gudgeon pin
15 then drilled square through the piston tube
and the piece of brass, which thus forms

the bearing for the gudgeon pin.
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Frg. 1 —=This sectional view

of the hor-air engine shows the simplicizy of the design,



The gudgeon pin is held in position by a
short screw passing through the upper side
of the 1op end of the connecting rod and for
a short distance into the pin itself. A hole

in the miston tube allows the screw 1o be
fitted,

Having got the piston to this stage it
should now be made a good sliding fit inside
the cylinder by lapping, using metal polish
Az a g:mdmg medium,

Two or three ashestos washers are fited
between the piston flange and the displacer
to prevent, as far as posuble, heat getting 1o
the cold end. By varying the number of
the above-mentioned washers the length of
the displacer can be finally adjusted,

When assembled the piston should move
freely the full stroke of the engine, and
allowing 1/16in, for clearance ; the displacer
should not rub on the inside of the displacer
chamber,

The exhaust should be on top and the
air-inlet port on the underside of the cylinder,
The connecting rod does not need 1o be
heavy. A disc or a double-web crank can

be used. The crankshaft may be 5/16in.
diameter and the fAywheel about sin
diameter,

Fig. 3.—Perspective views of the fire-box,

Cooling Water Tank

This tank can be constructed of galvanised
iron. It will have to be soldered to the
displacer chamber, and the bottom, which
should be 1/16in. thick, will have to project

4in. at each side to take the holding-down
screws, as the thrust and pull of the piston
1s taken on this part.

The fire-box (Fig. 3) is made of 1/32in.
galvanised iron. Long studs pass through
the ends and hold the centre part, which
carries the funnel, in place. It can be lined
inside the ends and the centre part covered
with asbestos sheet to conserve the heat,

Three air holes, 4in. diameter, are drilled
on each side at the bottom of the ends
of the fire-box. A small fire door is fitted
at one side to allow the lamp to be removed
and to prevent too much cold air entering
here,

The lamp for burning methylated spint
is provided with a rectangular reservoir,
having a short length of }in. tubing soldered
at the bottom, on the other end of which
is another piece of tubing fitted with three
fin. diameter burners (Fig. 4).

wicks are made of asbestos cord
twisted together. The lamp should be placed
centrally under the hot end of the displacer
chamber. The base-board may be of ocak
or other hardwood 4in, or §in. thick, It
should have two endpieces screwed on fo
prevent warping, as shown in the photograph
of the completed model.
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