The finished engine and a small boiler installed in a model boat
18 in. long. The engine itself is only a trifle over 3 in. high

Can be built without a lathe if necessary, and

without castings if you have brazing equipment

HI1S model steam engine has been

desgned as a miniature power

unit that can be built with the

facilities of an ordinary home
workshop. Asbuilt originally, it calsfor a
lathe and castings, but as explained later,
it can be built up from stock materials,
and with nothing more elaborate than or-
dinary hand tools.

The engine stands a little over 3 in.
high, has a base of 1 by 1% in., a bore of
Y%in., and a droke of % in. It will op-
erate sapsfactonlxaé)n either a pot or a
flash boiler and sufficient power to
drive afair-sized model boat.

The base and cylinder are brass or
bronze castings, which any brass foundry
should supply from your patterns at a
very moderate cost. White pine or ma-
hogany may be used in making the pat-
terns, ‘with fillets of wax. Allow 116 in.

for machining on surfaces that are to be
finished.

To make the cylinder pattern, turn the
cylinder from solid stock. Then turn a

Isk of wood 1 5/16 in. in diameter by
Y in. thick. (This thickness includes the
1/16-in. adlowance for machining.) These
two pieces are fitted together as shown in
the drawing of the finished cylinder assem-
bly. The 1 5/16-in. disk forms the sliding
surface on which the cylinder oscillates.

The pattern for the engine
base and frame can be built u
of severd pieces and filleted wit
wax.

The cylinder may be cast solid
and drilled out to 3/8 in. on a

ower drill press, then bored to
inished sze on the lathe, or core
prints may be put on the pattern
and the casting made with a 3/8-

Above: Close-up of engine
and how end of cylinder is
f Below: Complete

parts ready for assembly



in. core. Having obtained your cest-
ings, |proceed as follows:

Cylinder. Mount in four-jaw chuck
or on angle plate bolted to faceplate
as shown so that center line of cylin-
der bore isin line with lathe centers.
Fece off one end of cylinder. The
castmgi may then be turned end for
end. If the finished end is butted
againg face of chuck, the opposite
gﬁﬂ will be parallel and can be faced

Tofinish surface of disk that forms
beck of cylinder assembly, the casting
may be mounted in the four-jaw
chuck or on an angle plate fastened to
the faceplate. The second method is
preferable. If the angle plate is used,
placing one finished end of cylinder on
It will" insure that cylinder is at right
anges to lathe bed.” It is then neces-
say only to adjust the casting until
surface Of disk to be finished is at
right angles to a line between lathe
centers  This can be done by mount-
ing a scriber in tool post.

After surface of disk has been fin-
ished flat, take a 1/32-in. cut across
the center, leaving a 3/16-in. rim at
ae to reduce bearing.

The boiler and cocoacan housing assembled
preparaory to covering them w?th ashestos

To bore cylinder, mount it on an angle
plete with one finished end flat against the
ufece of faceplate. Adjust until aline be-
twen lathe centers coincides with center
line of cylinder bore. With boring tool,
bore glllnder to finished sze. The last cut
.s’rrgg belrlrge,\?/ltge%sl_maffeed. _'gthec -
inder will be lapped in after piston
been mede

Drill seam ports as shown. Holes for
oylinder-head bolts may be drilled and
tgpped to suit your convenience.  Use 0-80

heed machine screws if you can
ﬁltatbr . Cylinder heads may be of 1/8-in.
ass

For the stuffing box, thread a piece of
bressrod ¥ain. in diameter. Turnit into
athresoed hole in center of lower cylinder
heed and cut off to required length.” Then
drill a1/8-in. holethrough center for piston
rod. This hale should be drilled a trifle
undargze and finished with a1/8-in. straight
reamg. The suffing-box cap can be made
from a piece of ¥2In. round brass stock.

Base and Frame. File bottom of bese
flat. Mount on faceplate. Block up until

MODEL MAKING

Complete power unit ready
for use and, above, brazing
the tubes with silver solder

circular portion at top, against which cyl-
inder ostillates, is at right angles to lathe
bed with its center coinciding with a line
between lathe centers. Turn this face flat,
then recess the center portion like disk at
back of cylinder. While casting is still in
position, drill a1/8-in. hole through center
of this circular por-
tion for bearing bolt
that supports cylinder.

By turning lathe at
dow and taking
light cuts, the front
end of shaft bearing
can be faced off &t this
time. Change position
of casting so that
shaft bearing isin line
\lIJVI!.'h the Iatrfe centers.

sing a surface
resting on lathe gae%e
adjust so that the disk
surface just finished is
at right angles to line
between lathe centers.
Using chuck in tail-
stock, drill and ream
shaft bearing with a
1/8-in. hole.” Reverse
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L SECTION oF
SAFETY VALVE
(Coesn)

Piston. Turn from steel rod. The shaft
is 1/8-in. drill rod or cold-rolled sted,
threaded at one end and screwed into a
hole tapped in center of piston. If cylinder
is carefully bored and piston is lapped in,
no piston ring is ne . The groove
|28E|ston will hold oil and prevent undue
leskage. If desired, however, a split ring
can be made.

Crankshaft. Build up from 1/8-in. cold-
rolled steel.

Underside  of boiler.
The tube in center is
the superheater tube

Assembly. The cylinder is held against
engine frame by a 1/8-in. bearing stud,
screwed into a hole tapped in rear ot cylin-
der. A coil spring holds cylinder against
frame. The tension should insure a close
fit, but should not_interfere with free os-
cillation of the cylinder. Cylinder and en-
gine-frame surfaces should be lapped to-
%;_ether_W|thf|nevaIve-gr|nd| ng compound.
The piston should aso be carefully lapped
into the cylinder. The flywheel is turned
from brass and keyed to shaft, or may be
a driving fit.

Alternative Construction. By making a
few changesin design, it is possible to con-
struct an engine of this type without a
lathe. The cylinder may be made from a
Eeoe of heavy brass tubing or from abrass

ushing of suitable size and bore. A disk
of heavy brass can be swedted to one side
and filed flat. Then the surface should be
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HOW ENGINE IS CONSTRUCTED
Detail drawings of all principal parts—the base
and frame, cylinder, piston and rod, and crank-
shaft—and two assembly views, one bein partly
broken awal to show the construction. The bore
is ¥ in., stroke % in. While not complicated,
the model will give an amateur mechanic excel-
lent practice in pattern making and machine work
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Boring &Iinder with small boring attachment

scraped down so that only a small area
around the steam ports is in contact with
the bearing surface of the engine frame.
Other surfaces can be filed smooth. In fin-
ishing the engine frame, file the surface
against which the cylinder ocillates as flat
as possible; then scrape down all but a
small area around the steam ports.

F brazing guiﬁranent is available, no
castings n made. The engine

frame can be of heavy shedt brass sweated
together.

Action. Steam is led to enﬁine through
brass tubing which enters both inlet ports,
one at top, the other at bottom. Check
ports so that connection is made with prop-
er holes. When piston is at top, the port in
cylinder should be in line with inlet port
in engine frame. The lower inlet port in
framewill then be covered by the cylinder,
while the hole in lower end of cylinder
will be in line with lower exhaust port in
frame. When piston is driven downward,
steam is driven out of lower exhaust port.

The boiler, although designed especiall
for this engine, is suitable for use wit
any small steam power plant. It is par-
ticularly suitable for installation in model
steamboats of the dower type where a
high-pressure flash steam system is not re-
quired. Among its advantages are sim-
plicity of construction, low cost of mate-
rials, a unique and efficient heating unit,
and safety.

Materials. One piece seamless brass tub-
ing 2% in. in diameter by 6 in. long. Six
feet seamless brass tubing of 1/8-in. inside
diameter. One piece copper or brass tubing
Y2 in. in diameter by 6in. long. One piece
1/32 in. thick sheet brass, 6 by 8 in. for
boiler ends and fuel tank. One 1-lb. cocoa
tin of the type shown for boiler housing,
Y4 1b. plastic asbestos, and a little asbestos
wool. The safety valve, filler plug, and
other small parts can be made from scrap
material .

Making Boiler. Square and smooth ends
of 6-in. length of 2%-in. brass tubing. Cut
two disks of heavy sheet brass to fit snugly
in ends.

NNEAL 1/8-in. tubing by heating to a
dull red and quenching in water. Take
the entire length of tubing and, leavin
enough stock to hold onto with a pair o
pliers, make the first bend. Then, using
the hands only to hold the tubing, make
the second bend the proper distance from
the first to form one of the water tubes.
Saw off and trim to exact length.
As shown in cross sedtion of boiler, the
super-heater tube hes its open end inside
boiler about ¥4 in. from the top. The tube
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then passes down through bottom of boiler
and along underside between the water
tubes, enters boiler again at opposite end,
and passss up through top.

After all tubes have been formed and
ends filed square and smooth, spot the ten
holes on bottom of boiler into which the
tubes areto be soldered. Drill holes atrifle
undersize and file ends of tubes to a snug
fit. Ends of water tubes should project
into boiler about 1/32 in. Put tubes in
place and bind securely with iron wire.
If you have access to a brazing torch, the
soldering should be done with silver solder.
However, since the boiler operates at low

Turning recess in disk at rear of cylinder

pressure, a careful job of soft soldering
will serve.

N EXT solder in the end plates, which

should fit closdly. First spot-solder
them at three or four points around the
edge, placing them about Ms in. in from
ends of boiler. Using light hammer blows
while rotating the boiler on an anvil or
iron block, carefully turn ends of boiler in
over end plates.

Filler Plug and Safety Valve. The filler
plug is simply a screw plug, seated in a
short length of drilled and tapped brass
rod soldered in top of boiler. If you do
not care to buy a safety valve, a simple
one can be made of scrap brass as shown.
By varying tension of spring, the valve
can be adjusted to pop at the desired pres-
sure. The adjustment can be made at any
filling station having an air pump that can
be st to deliver air at different pressures.

Housing. The 1-Ib. cocoa can is exactly
the right size, but light sheet iron
can be used if desired. Carefully cut out
one entire Sde of the cocoa tin. Then,
with ¥+in. strips of tin or light brass, form
straps to support boiler so that it drops
half way into can. It will be found that
the can is % in. longer than the bailer.
This gece is left a the rear and serves as
an opening for the stack, which is formed
of tin. The stack should run from bottom
of boiler to any desired height.

Strips of brass or tin may then be
fastened to bottom of boiler housing for
mounting purposes. Next rivet in place
the clips or supports for burner as shown.

After assembling boiler, stack, and hous-
ing, bind boilerfirmlyin place with cop
wire. Then cover entire assembly with a
Yein. layer of plastic asbestos.

Burner. Take a piece of ¥in. brass or
copper tubing and with a hack saw make,
eighteen cuts ¥4 in. apart, each halfway
through the tube. Close one end of tube

with aplug. Cut a plug to fit other ex
and drill ahole through plug to receve a
piece of 1/8-in. brass tubing. Take a piece
of 1/8-in. tubing about 10 in. long and,
starting at oneend, drill sixteen or &

holes ¥4 in. apart with a No. 60 drill. In-
sert this fuel supply tube in burner tube as
far as it will go; then pack unit with
asbestos wool. Slip BI ug over protruding
end of fuel supply tube, dide it into place,
and crimp burner tube over plug. Witha
pin, pull a portion of the asestos wool
out through each of the dlits in buner
tube to form wicks. These wicks shoud
be about Mi in. long. The burner tubeis
gt]ald in position by the bracket and dip

own.

The fuel tank is simply a small dhest
brass tank or a can of suitable sze. Insert
asmall shut-off cock between fuel tank ad
burner.

Operation. Open shut-off valve, dlowing
the fuel, which is alcohal, to run down into
the burner. The sze of the flame may be
regulated by the valve.

If used in a boat, the fuel tank may be
located in any convenient place so long as
it is higher than the burner. Boiler ax
engine should be so0 placed as to meke the
distance from the boiler steam outlet to
the engine as short as possible, A gl
globe steam valve should be inserted in
steam line between boiler and engine. The
photo of the entire power unit the
engine connected to the boiler by a length

The Y-in. burner tube with wick slots, the
1/8-in.feed tube, and tank for holding fuel

of rubber tubing. At 25-lb. pressure this
is entirely satisfactory whereflexibility is
desired in making tests and adjusments
and in experimenting with the unit. Thick-
walled rubber tubing of the type used on
auto windshield cleaners is satisfactory.

Thistypeof boiler can be altered dightly
for high-pressure use in a gpeed boat on
short runs by adding a water gauge and
substituting a gasoline burner of the blow-
torch type. By a few experiments with
the throttle wide open, it can be dder-
mined H'USt how much fuel can be used a
one filling without exhausting the water
supply.
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