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Fasten engine to baseboard before operating, Water pump is used to fee

d water to boiler while it has a

head of steam. It is not needed for short runs. Cyclone measures 5V in. wide, 714 in. long and 614 in. high.
Because it is a rotary-type engine, no flywheel is needed.

CYCLONE

Unique 3-Cylinder Rotary
Steam Engine and Boiler

“live steam” engines youwll find this high-

speed rotary engine (Fig. 1) an interesting
challenge in model making. This litjfle handful
of dynamite is a beautiful and smooth-running
machine that will tick over like a watch on five
pounds of steam pressure and deliver a startling
performance with a rating of about ¥ hp on 100
to 125 pounds per square inch of moderately su-
per-heated steam. The boiler (Fig. 1) is a slightly
modified Scott marine-type boiler made entirely

I F YOU are a model builder who enjoys making

OcToBER, 1955

Part |. Machining and assembling
the steam engine

By JOEL B. LONG

of copper. With its super-heater tube it will de-
liver moderately dry steam.
The engine is of the single-acting, rotary-type
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having three cylinders of %-in. bore and 3j-in.
stroke (Fig. 3). Crankcase; cylinders, pistons,
connecting rods and drive shaft rotate around a
dombination main bearing and rotary valve so
that perfect balance is maintained and no fly-
wheel is necessary. “The rotary valve is designed
so that steam is admitted during 90° of the
stroke, at which point it s shut off and the ex-
pansion of steam is utilized during the remainder
of the stroke. The spent steam is then exhausted
through a series of holes in the cylinders when
the pistons are at the bottom of their stroke, and
any steam remaining in the cylinders is forced
out through the intake line, during the up-stroke
of the pistons, to the exhaust chamber in ‘the
rotary valve. The exhaust steam in the valve
chamber escapes through the 13-in. auxiliary ex-
haust hole, in the valve body (Fig. 2) and then
out through three holes drilled in the exhaust
tube. This double exhaust arrangement removes
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Engine Crankease. Starting with the crankcase
casting (Fig. 2), chuck it in a lathe 3-jaw chuck
with the jaws inside the open end. *Take a light
turning cut across the closed end and turn the.
sides to' the finished 2%-in. dia. Then remove
and reyerse in the chuck, and with a cutting-off
tool bring the casting to within 3 in. of the
iength called for. Bore out the inside of the cast-.
ing to 2-in. dia. (Fig. 4), counterbore and face
off the lugs for the cover plate. Again remove

——

and reverse in the chuck so.that the closed end.

is out, and drill and bore 1.252 in. for assembly
with sleeve body. Face off the end to bring the
case to exact size. With a scriber ¢lamped in the
tool-post holder as in Fig. 5, scribe lines across
the sides every 60° apart and in line with the

" centers of the lugs. Also scribe. a line .com-

pletely around the case at the location of the
centerline of thecylinders (Fig. 2). Remove the¢
case snd centerpunch the intersection of the.

from scrap bronze, -
brass, . steel and-

= * castings are avall-




Lathe setup for boring inside of crankease casting.

ot

Locate point of scriber even with lathe centers
and clamp in tool post.

scribed lines.

To set up the case in the lathe for drilling and
boring, grip the case between the head and tail-
stock centers with the points of the eenters in
punch marks 180° apart. Then, supporting -the
underside of the case with blocks and shim stock,
clamp to the lathe carriage fixture or table as in
Fig. 6. Drill small pilot holes through both sides

of the case first, then open up with a 3-in. drill. .

With the case still clamped in position, bore and
ream 34 in. through the near side only for a
cylinder. Reclamp and repeat the above drilling,
boring and reaming 120° apart for the other two
cylinder holes.  The 3-in. hole opposite each
cylinder hole permits easy assembly of the ton-
necting rods. : :

Sleeve Body. Chuck the body casting in the
3-jaw and take light trueing cuts across the end
and outer surface. Rechuck by this turned sur-
face, center drill, drill and bore the 1-in. hole
for the cast iron sleeve. Then mount the body

on a 1-in. mandrel set between centers and finish -

the outside to the dimensions given in Fig. 2. Set
up the scriber in the toolpost on exact center
. again, and use the lathe index to locate and
- lightly scribe three lines 120° apart on the body
¢ surface (Fig. 5). Scribe another line % in. from
~ the end intersecting the three previously scribed
lines' to locate the steam holes. Check the draw-
ing for the location of the three serew holes in
the flange and scribe a radius line and three
lines indexed 120° apart. These holes are 60°
" from or between the steam holes and line u

with the 3-in. holes and lugs when assénibied
to the crankcase. Assemble the sleeve body and
crankcase and clamp together with a machinist

“clamp. Drill three holes through the flange of

the body and case with a #47 drill. Remove the
clamp and take the body and case apart. Open
the holes in the body with a #39 drill and coun-
tersink for 3-48 fh screws. Tap the holes in th
case for the 3-48 screws. '
Sleeve. Chuck the gray-iron sleeve casting in a
3-jaw and center drill, drill and finish bore to
750 in. This hole must be very accurate and
have a fine finish because it serves-as the main
engine bearing. Polish the bore with #400 grit
abrasive paper. Then remove the sleeve and
mount on a mandrel. Turn the length to the
dimensions in Fig. 2, and the outside diameter
for a light press fit into the body hole with no
distortion. Assemble the body and sleeve on the
mandrel. Square and true the ends of the assem-
bly and polish the ends with #400 grit paper to
reduce friction of end thrust. Remove from the
manlire] and drill and tap the three previously

‘located steam holes (Fig. 2). Clean off any burrs

inside the sleeve resulting from tapping the holes
and repolish, , ,

Cover Plate. Turn the cover to the dimensions
given in Fig. 2 and centex drill, drill and ream
or bore the hole through the center for the en-
gine drive shaft. The cover plate should be a
nice close fit in the counterbore of the case. Ma-
chine the shaft at this time for a préss fit in the
cover and assemble to the cover with soft solder
around the chamfered shoulder. Place the cover
in position on the crankcase and clamp securely.
Locate and drill three holes through the cover
and lugs with a #38 drill. Remove the cover
and open the holes with a %4-in. drill and coun-
tersink for 5-40 fh screws. Tap the holes in the
case lugs with. a 5-40 tap.

Install the cover on the crankcase and sleeve
body assembly and tighten all screws securely.
Turn a stub mandrel 1 in. long in the 3-jaw for
a holding fit in the sleeve.. Polish and oil the
mandrel, and gently twist the crankcase assem-
bly onto the mandrel until it is held securely.
Then carefully centerdrill the end of the engine
shaft. Support the shaft with a live center in the
tailstock and machine the shaft to .375 in. with a

~ high polish. Also true up the cover and surface

of the crankcase and sleeve body (Fig. 7). If
desired, three concentric grooves can be turned
in the cover for appearance.

Valve Body. Mount the steel stock for the valve
body between the lathe centers and turn to the

- dimensions given in Fig. 2. Leave the bearing
surface 025 in. oversize. Cut the lg-in. wide

valve groove to a depth of 74y in. with a cutting
off tool (Fig. 8). With a scriber clamped in the

‘toolpost on exact center, scribe four lines 90°

apart-across the bearing surface and ends, Chuck
the body in the 3-jaw and drill the 742 hole and
the 4-in. hole. Check with Fig. 2 for depth of
drilling. Thread the end of the body stem on the
outside 3-32,
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MATERlAis LIST—3 CYL. STEAM ENGINE

No. Reg. Description Use
1 Y8 X2 x2” hard brass or bronze connecting rods
1 1 dia. x 12* cold rolled steel valve body, drive shaft
. and valve segments
1 1% dua x /4” or Vax134x
. $ water ring
1 1Y aX’/NUI’%leAx
114" hot or cold-rolled steel crankshaft disc
1 I/a dig. X 17 cold-rolled steel crank-pin cap
1 1 dial x 215" or 1 0.D. x 34 tube,
. brass exhaust tube
1 1 dia. 34" brass . exhaust-tube cap
1 12" hex. brass 35" long valve-body nut
1 V16" 0.D. x 24" soft-copper tube condensed water lines
. and bent steam pipes
1 Va 0.D. x 6 soft-copper tube condensed water lines
3 2-56 x 54" fh machine screws water ring
3 5-40 x 14” th machine screws cover plate
6 3-48 x V2" fh machine screws crankcase and crank
) shaft dise
1 54 hex. hrass 1” long drive-shaft nut

The fallowing parts available for $14.50 from: Joel B. Long, 309
S/E Tth Street, Ft. Lauderdale, Fla,

crankcase casting

cover plate casting

engine stand casting

bearing body casting

bronze cylinders (1.D, finished bored)

engine bearing castmu {Mechanite)

piston castings (Mechanife) .

cylinder heads

drill red for piston pins and crank pin

The following parts are manufactured items available from: Charles
A. Cofe, 1355 Church Street, Ventura, Calif, .

union cock, catalop #29 L 5/1

displacement lubricator #28 K 11

pt steam cylinder oil

angle wheel valve 7 28 K 2/3

/4”--32 stainless steel nmph #29L8&/4 .

3/!5 '—32 model pipe unions

et 3 U3 1t A0 e o ot ot

S bl ot ol o ot

Make the valve segments (Fig. 2) next. Hack-~
saw the segments from a turned steel disc and
file finish each segment for an easy push fit into
the valve groove in. the body. Locate and posi-
tion the segments in the groove with the pre-
viously scribed lines on the bearing surface. To

fasten the segments in place, heat the valve body

with a torch and float a little soft solder around
the inside edges and bottom of the segments.
Shake oft the surplus solder before it sets. The
segments now form a leakproof steam chamber
and an exhaust chamber. Drill a hole with a
#o~in. drill through to the steam hole (Fig. 2)
so that steam can enter the steamn chamber and
drill the l-in. auxiliary-exhaust hole through
the body from the rear into the gxhaust chamber.

Again mount the body between the lathe cen-
- ters and turn the bearing surface to .750 in.
minus one-half thousandths. Better still, finish
to size with a toolpost grinder if you have one.
Polish the bearing surface for a fine, free-run-
ning fit with the sleeve. Lapping” compound can
be used if you do not have a grinder. Remove
the body from the lathe and tap the end of the
T4a-in, hole 14-32.

Crankshaft. Turn crankshaft disc from steel
to the size shown in Fig. 2 and drill for the three
attaching screws. The hole for the crank pin
must be reamed for a close fit. Machine the
crank pin (Fig. 2) and silver solder in the reamed
“hole in the disc. The pin must be rigid, straight
and true with the disc. Make up the crank-pin
cap but do not assemble to pin until later,

%R, 1935

. in the end of the valve body. When the crank-

Assemble the crankshaft disc on the end of :
the valve body so that the location of the three . .3
3-48 tapped holes in the end of the valve body
"(Fig. 2) will be on the centerlines as indicated. !
Then spot drill the location of the three tapped .-
holes in the end of the valve body, remove the
crankshaft disc and drill and tap the three holes’

shaft disc and,valve body are assembled, the
center of the crank pin should be 8° to the left -
of the vertical centerline of the valve body. oo
Cylinders, : Pistons, Connecting Rods. Turn
three cylinders and cylinder heads (Fig. 2) from .
bronze stock each exactly the same size so that ~
their weight will be the same. Fit the cylinder 'V
heads to the cylinders and turn the cylinders - '
for a close push fit with the reamed holes in the . :
case, but do not permanently assemble until i
later. e
Machine the plstons from fine-grain gray iron, - b
cut the water rings and polish the outside diame- ¥
ter for a sliding fit with the cylinders. . B
Use a tailstock crotch center to accurately drill = _..
the pistons for the piston pins which are turned ~.
from drill rod (Fig. 2). Co
Rough cut the connecting rods from 34-in, * -
thick bronze or havel brass first. Then, with the
three connecting-rod blanks clamped together,

E Use shim stock to accurately locate position of
crankcase for drilling and reaming. A

Ctankcuu subassembly is mounted on a stub
mandrel and a light truing cut taken. from sido
of crankcase.
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ed on 8-in.

easily clears lathe
swing lathe.
locate, drill and ream the two bearing holes. The
holes must be straight and true so that the rods
can be assembled to the pistons and crank pin
without binding. With the rods still clamped to-
gether, file them all at once to size so that they
will all be exactly the same size and shape.
After removing the clamp, relieve each side of
each rod slightly by filing as in Fig. 2.
Assemble the rods to the pistons with the
" piston pins. The pins must not protrude beyond
the piston sides and rub against- the cylinder
walls. To avoid this, swell the ends of the pins
slightly after assembly with the pistons by tap-
"ping with a center punch placed in the center-
drilled holes at each end of the pins.

Engine Stand and Water Ring. Chuck engine
stand in a 4-jaw chuck as in Fig. 9 and drill,
bore and counterbore to dimensions given in
Fig. 2. Face off the front of the boss and remove
from the chuck. Then mount on a stub mandrel
with back side out, and face off the back to 15%
in. dia. Clean up the rest of the casting with a
file and abrasive cloth and drill four %-in. holes
in the-feet for mounting on a board.

Turn and drill the water ring as in"Fig. 2, but
do not tap holes at this time. Temporarily as-

- semble the valve body, sleeve, sleeve body and

water ring to the engine stand. Then, with the

" water ring exactly centered around the sleeve

body so that it is not bearing against the sleeve

body at any point, clamp the ring to the engine -

stand with two small C clamps,

Remove the valve body, sleeve and sleeve body
from the engine stand and spot drill on the stand
the locations of thé three holes for the 2-56 ma-
chine screws that are to hold the ring to the
stand. Be sure the 3{g-in. hole in the ring.is lo-
cated at the bottom of the stand boss before spot
drilling the three holes. Remove the ring and
drill the three #44 holes irr the stand and coun-
tersink the back side for 2-36 fh screws. Then
tap the three #50 holes in the water ring with
a 2-56 tap. Bend a 4-in. length of ¥¢-in. O.D.
soft copper tube to the shape of tube A in Fig. 3
and soft solder in the 3{g-in. hole in the water
ring. Now permanently fasten the water ring to
the engine stand with three 2-56 fh screws %g
in, long. :

" Exhaust Tube, Cap and Nut. Machine exhaust

V- i
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tube from solid round brass stock by drilling and
boring or, if you can find a short length of 1-in.
O. D. brass tube having a 4-in. wall thickness,
boring time can be saved. Turn the cap (Fig. 2)
for a snug fit with the tube and solder in place.
Solder the threaded end of a 3{4-40 x %-in. model
union cock in the 34¢-in. drilled hole in the ex-
haust tube and connect a 2-in. length of %4-in.
O. D. copper tube B in Fig. 3 to the union cock.
Make the nut from %4-in. hex. brass stock:

Steam Pipes. Turn and drill three steam pipes
from ¥4-in. hex. brass stock as in Fig. 2 and
thread ends 10-32.

Assembling the Englne. First, assemble three
steam pipes to the valve body and fasten one
half of 376-32 model pipe unions to the other ends
of the steam pipes. "Then bolt the sleeve body to
the crankcase and.set this subassembly afide a
moment. Now assemble the valve body.in the
bored hole in .the engine stand and position it
so that the valve segments are located as in sec.
A-A in Fig. 3. Line up the scribed centerlines
on the valve body te coincide with vertical and
horizontal scribed lines on the back of the stand.
When the stand and valve body are lined up,
assemble the exhaust tube and nut on valve body
to hold it in place and spot drill the valve body
through the 6-32 tapped hole for the socket-head
setscrew in tHe stand (Fig. 2).

Now, going back to the crankcase subassem-
bly, insert the cylinders in the bored holes in
the crankcase, but do not solder as yet. Then,
holding the subassembly in your left hand with
the open end of the crankcase up, place the
crankshaft disc in the crankcase. Slide the pis-
tons complete with connecting rods in the cylit-
ders and maneuver the connecting rods on the
crankpin. A little hand-file fitting of the con-
necting rods may be necessary at this time if the
rods rub or strike the piston or cylinder walls
at any point. Secure the rods‘to the erankpin

Lathe -setup .for turning rotary-valve groove' in
valve body. -

'
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with the crank-pin cap. .

Next, slide the crankcase assembly on the
valve body, position the crankshaft disc on ‘the
end of the valve body and fasten in place with
three screws. To determine the exact position
of the eylinders for soft soldering to the crank-
case, turn the engine slowly until one of the
pistons comes to top dead center. Then raise or
lower the cylinder in the bored hole of the
crankcase until the top edge of the cylinder is
142 in. above the top of the piston. The exhaust
holes in the cylinder face toward the rear of the
engine. Position all three cylinders in this way
and, after checking to see that all cylinders are
straight and true, spot solder them to the inside

of the crankcase, Then carefully remove the .

crankcase from the valve body, take out the pis-
tons and solder all around the cylinders on the
inside of the crankcase. Insert the pistons and
reassemble to the valve body as before.

Make up the curved cylinder-head steam pipes
from 3g-in. O. D. soft copper tubing (Fig. 3).
The three pipes should be exactly the same
shape and size so their weights will all be the

~same, Thread one end of each pipe 3¢-32 to fit

model pipe unions and silver solder the other
ends to the cylinder caps. Soft solder the caps
to the cylinders and connect the pipe unions.
Fasten the cover plate to the crankcase and in-
stall the angle wheel steam wvalve and displace-
ment lubricator (Fig.3). Fill the lubricator with
steam cylinder oil and Cyclone, -the 3-cylinder
rotary steam engine, is ready to connect to the
steam boiler. Part 2 will explain how to build
the boiler and operate the engine. In the mean-
time do not attempt to operate the engine on
compressed air, because the lubricator will not

deliver oil to the moving parts unless steam is

used and damage to the engine may result,

® Craft Prints in enlarged size for building. model en-_
gines and boilers are available at $1 each, Order by
print number, enclosing remittance (no C.0.D.s or
stamps) from Craft Print Dept., SCIENCE AND MECHAN-
1cs, 450 East Ohio St., Chicago 11, Illinois.

Safety Pin Vise Holds Small Rods

e To make a simple 4y
vise for gripping small
metal pins for model-
craft projects, cut the’
head off a large safety
pin, or bend a piece
of spring wire around
pin to be held. Insert
the ends into two 3-
in. lengths of copper
tubing and flow sol-
der into the ends of '

the tubing around the pin shanks. When a round
piece to be filed or cut is inserted through the
loop of the pin, pressure applied on the tubing
with the fingers will be sufficient to hold the

N
LENGTH

‘piece.—Wn. B. EacaN. .

OCTOBER, 1955 c I E e

always annoying and costly, Don't ment. Pay as you
let them. bother you. Get a Dynamic weld. g,{“dyn“
Arc Welder. You can do_expert work money-back guar-
on your very first job. Welders oper- antes, ' Send for
ate from any properly wired 110 V. details. Compiete
-AC line, Also make your own wrought outfit only

iron furniture, reilings, fences & 'knick.

knacks, Repair fenders, & bodies etc. $38.50
with the handiest ‘tool” in your t
workshop. A Dynamie willﬁ)ay for its f.0.b. factory
low cost of $38.50 F.0.H.

in both time and money. = Literas

Weld, Cut, Braze, Solder
IRON, STEEL, BRONZE, BRASS,
ALUMINUM & OTHER METALS

Tool wmnd Equipment breakdowns are -

EASY
PAY PLAN

Low down . paye

ture on larger equipment On re-
quest.

DYNAMIC EINDUSTRIAL type
transformer’' Arc Welder 75
amp. output for Industrial or
Workshop use.

DYNAMIC WELDER (O.
Dapt. D5-K, 1808 S. Federal 8t.
Chicage 16, Hi.

&

Free Details and ‘‘How f Weld”

= MAGNETS

ASSORTED MAGNETS with blg list of handy USeB8. .. ..... 8 for $1
POWERFUL POCKET MAGNET ideal for testl metals. . 1

, from tank or 1 .. 34
HOT PAD MAGNET: n y . 8 for $1
BULLETIN BOARD MAGNETS to ‘‘Din-up’”’ memos. etc. .. .. 8 for $1
SLENDER MAGNETS remove chips from drill holes. .+ ..... 2 for 31
Write for free bookiet including heavy retrieving magnets, 100%
satisfaction guaranteed. ... ... . ... o v raa e POSTPAID

PARK MAGNETS, Dept. 8510, 1837 Greenbay Rd,, Nighland Park, tit.

W{edale/ TO0LS! GUNS!
W FII SR T, caMERAS!

BUY T0OLS. PHOTO EQUIPMENT, SPORTING GOODS, Wosmmid 2

EW Getupto |2
ADVERTISED PRODUCTS AT BlG DISCOUNTS. SAVE ON :
o off

JEWELRY AND THOUSANDS OTHER NATIONALLY
£S. PROPITS SELLING TO OTHERS.

PO’S‘R'ARF Mtsﬁg‘ﬁﬂf [ . 4 "3#! WHOLESALE. PLAN

AMERICAN BUYERS SERVICE

Hertel Station, Dept. 17, Buffalo 16, New York

BEST SMALL MIXER MADE,
OVER THREE THOUSAND SOLD LAST YEAR.
QUICK DELIVERY, WRITE TODAY FOR
GIRCULARS AND LOWEST PRICES.

UNITED STATES FORGE AND FOUNDRY CO
CONSTRUCTICN EQUIPMENT DIV. PULASKI, NEW YORK

g Cat’s Paw Nail Pu

easily — fastest

nail-pulter availe
able. Fully sunr-
antesd. Send for
yours now—only

“” ¢.DRIW & €O., Box 18, KINGSTON 5, MASS.

DO MORE PLANING JOBS
‘.WITH LOW COST BELSAW [0TECT

MONEY-MAKING Features: o Full | —oee—
o Power fosds ot 24" 0
mingte » Provides for Erinding Knives in the
' Cuttarhesd o Attachments for Jointing, Rebheting, Inmﬁu_u,‘
Groovs, mu# Gonvort low cost reugh lumber into hi
riced cabinet finished stock , . , Eaty to make floering and
popular patterns. Send today for frea litersturs and prices.
Bolsaw Machinery Ce., 2098 Field Ridy.. Kansas City 11, Me,

4
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CYCLON

Alcohol burning steam boiler
is completely surrounded
with an asbestos-lined case.

HEN you have finished the steam en-
' gine (Part 1 S&M October 1955) your

next step is to make the boiler (Fig. 11).
It’s a modified Scott marine-type boiler and could
be called a semi-flash boiler because of the ar-
rangement of the water tubes. With its super-
heater tube (Fig, 12) it will deliver moderately
dry steam. When properly constructed and
equipped with a reliable steam gage, safety valve
and water gage, it can be safely operated at 100

184

Craft Piint
Project No. 225

A 3-Cylinder Rotary
Steam Engine qnd Boiler

Part 2: Making the Boiler
andOperatingthe Engine

By JOEL B. LONG

to 125 pounds per square inch
(psi) steam pressure. The
boiler shown in Fig. 18. with-
stood a hydrostatic test of 800
psi without any indication of
distress or leaks.

The hoiler is made entirely
of copper. Begin by chucking
the 25 O.D. coper tube (Fig.
13) which is to be the boiler

. shell, in your lathe 3-jaw
‘chuck. Support the other end
with a steady rest and true up
the ends and inside of each
end for a distance of about
8¢ in. Then, with a scriber
clamped in the tool post so
that its point is on exact lathe
center, scribe a light line
lengthwise on the tube. Ro-
tate the tube 180°, using the
lathe index for locating, and
scribe a second line. Mark one
line top and the other, bottom.
Measure and mark the center-
lines for the tube holes from
the top and bottom centerlines
(Fig. 13) on the tube. Also
scribe light lines around the
circumference of the tube 1%
in. from each end and scribe
light lines lengthwise. Remove
the shell from the lathe, layout
and centerpunch for the 13
water-tube holes. Double check
the locations of the tube holes
before drilling, because they
‘are to be assembled in alter-
'nating positions as in Fig. 14.
Drill with a centerdrill {first,
then open-with a ¥4-in, drill. -

Next, make the wooden jig

(Fig. 15) for bending all the water tubes uni-
formly. Block B in Fig. 15 is shown full size,

so merely trace it on thin paper and transfer to

a 3%-in. thick piece of wood and jigsaw to size.
Then, fasten to a baseboard along with Block A.

To use the jig, grip in a vise as in Fig, 16,
insert a long length of % in, O.D. copper tube
between Blocks A and B and bend the tube
around Block A. Saw each bent tube off at the
designated marks on Block A. Thirteen -of the

SCIENC® AND MECHANICS
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Super heutor tube is install betwseen boiler and water tubes.

bent tubes will be required.

Before the tubes can be inserted in the holes

in the she]l, the wall of the shell along the top
holes will have to be bent slightly, Grip the
shell in a vise and use a 14-in, steel rod inserted
through the holes as a lever (Fig. 17). Bend and
try fitting one tube in place first. Then, having
the correct angle or amount of shaping required
on the boiler shell, bend the area around the
other top holes and temporarily assemble all the
tubes to the boiler (Figs. 13 and 14) to see that
all of them fit properly. Since the tubes are to
be brazed to the boiler, the area hround the
brazed joint must be perfectly clean. Disassem-
ble the tubes and clean the ends of the tubes and
area around the holes on the shell both inside
and out with abrasive cloth. Again assemble the
tubes and shell and apply brazing flux around
the joints. Preheat the entire shell with a blow

. torch. The actual brazing
must be done with an
oxy-acétylene torch.
Heat the area to be
brazed to a dull red and
touch the heated copper
with Sil-Fos brazing rod.
If the temperature is
correct, the brazing rod
metal will flow like wa-
ter around and into -the
seam making a strong
water-tight joint. If you
have not had any ex-
perience_ in brazing,
have the brazing done
at your local weld shop, because there is a possi-
bility of heating the copper too much which will
result in oxidation and a faultily brazed joint., If
you are going to have the brazihg done, make up
all of the parts first; so that all the brazing can be

‘done at one time, .

Turn the ends for the shell from %g-in. thick
copper, bronze or brass for a snug fit in the shell
ends. Chamfer the outside and drill a hole in
the center of each one, starting with a-small dyill
and opening to ¥e-in. diameter. Drill and tap
the front plate (Fig. 13) for the water-gage fit-
tings and the rear plate for the steam valve and
hand water pump, if one is to be used. The
pump is used to make a hydrostatic test of the
boiler ‘upon completion, and also can be used to
add water to the boiler while the boiler is work-
ing or carrying a head of steam. The pump is not
necessary if the boiler is to be operated intermit-

; .
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tently. A complete set
of castings for building
this pump is available
(see list of materials).
The safety-valve boss
and steam-gage boss are
next on the list of items
to make. Turn, drill and
tap each boss as in Fig
13, ‘and drill holes for
each on the top center-
line of the boiler spaced
as in Fig. 18, Fasten in
place by brazing. ~
The boiler epds can
now be assembled to the
shell. Make the tie rod
Fig. 13 and locate the
two nuts that will be on
the inside of the end plates, so that the end

View of boiler before brazing. Note alternate arrangement of wate tubes.

)

MATERIALS LIST-—~CYCLONE (Boiler)

plates, when assembled in the shell, will be 352 No. Description. Use
in. from the ends of the shell on each end (Fig. 1sc 22_/3!(0.0. x 107 long X Yo" wall boiler shell
18). Then screw on the outside tie-rod nuts and 5% 36" x B & S ga ; .
y . - ge (V42" boiler case
tighten. Braze the ends to the shell, filling up the ' annealed sheet copper i -
chamfer with Sil Fos and braze the tie rod nut 1 pc. slhzee)i %gp :rB & S 26 page annealed :gie:'san and flame
to the end plate and tie rod. : 2pc. ¥ x 3 X 3V copper or brass boiler heads
Testing Boller. With all brazing on the boiler e Jegia. x 127 rass vod tolter tle rod
completed, it must be tested with water pressure.  1pc. 14 dia. x 3" brass rod draft-hole rings
Never use air or steam pressure for testing a ‘;:g:{yh\fm‘e' ongs
boiler. Install pipe plugs in the tapped holes for Y pressure gage ring
the water gage fittings on the front end plate of 1pe. Yz x 57 brass rod ;:;:g vape and
the boiler. The water gage should not be on the  1pc. 14 0.D. x 1447 soft copner tubing  water tubes
boiler when making a hydrostatic test. Connect 1c. gzﬂoﬁzs:cﬁ St SopaM tubleg suBer-nmater tue
a 300-pound air pressure gage with copper tubing 14" copper tubing v
to a steam valve fitting on the rear boiler plate 1P ;i‘;‘)i%::g" soft copper tube E;ﬁ::lrleinui:%wynhon
(Fig. 19) and the hand water pump to the %432 ]i V;l/aie:’ Gae (Gl?tailou t#EQKGB)
3 ; WX glass tube L3
tap ho}e in '_‘*he rear plate. .Now, completely fill 7 A& " icive vage, 0 fo 150 psi
the boiler.with water and give the pumps a few . (cfattalon l#2(9M tI)I 429M3/3
3 H ¥ 3 safety valve (cataiog

strokes to c‘lnve air out of the line. Plug the 7 XA (taloy #28K2/3)

DIRECTION : . 1 setof c?stitngs fp& ;sgail(:gl/algz)md water

| pumps (catalop .

OF BEND CUT OFF The above parts avilable from Charles A. Cole, 1355 Church Street,

i entura, Calif.
MAR K s Cast Bronze boiler may be purchased from Joel B.' Long, 209

S/E 7th Street, Ft, Lauderdale, Fia.

HARDWOOD

|

L1 ;‘
“J! HARDWOOD
'lIBwCK—TmCK

| p |
R |
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WHEN GUT

l;BLOCKl B |
°l,

A&B SCREWED TO
3" _
TUBE BENDING FIXTURE 3 BASE BLOCK
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Bending water tube around wocden Jig. |

safety valve and steam pressure gage bosses with
machine screws and gaskets. Operate the pump,
drawing water from a jar at the pump intake
(Fig. 18), until you build up a pressure of 300
pounds on the gage. Inspect the boiler carefully
for leaks or weeps. If any show, drain the tank
and repair by brazing and, then run another test.

Boiler Case. The boilér case (Fig. 20) was '

made of 20-gage (approx. }4 in.) soft copper.
However, half hard brass could be used. Layout
drill and bend the piece for the top and sides
(Fig. 20) first. Then make .the front and rear
ends so that each will fit inside the top and side
pieces. Locate the 3-48 screw holes in the bent-
over flanges of the ends by spot drilling through
the top and sides. Make up the chimney and
assemble to the shell with the bent flanges of
the chimney on the inside of the shell. Also
make up and fas- )
ten the flame

Using « stesl rod inserted through water-tube holes
to bend sides of boiler shell,

with 34¢-in. thick asbestos. Mark and cut ‘each
piece to size placing the top in first, then the sides
and ends. Use washers of l-in. squares of scrap
sheet copper as washers and 3-48 fillister-head
machine screws through the boiler case to hold
the asbestos in place. Fill the corners with asbes-
tos cement, a putty-like mixture of shredded as-
bestos and water. The assembled boiler and su-
perheater tube, which is simply a 45-in. length of
34e<in. diameter soft copper tube bent and in-
serted between the water tubes as in Fig. 12, can
now be fitted into the boiler shell. You will have
to bend the ends of the super-heater fube to work
it through the holes in each end. Work slowly
and carefully to avoid kinking the tube. Once
you have the boiler and tube in place, plug the
openings where the boiler and tube extends
through. the shell with asbestos cement. To pre-

PRESSURE GAGE'

shield to the case :,, 3
at this time. To o S STEAM .
fasten the draft- = GAGE STACK (NOT INSULATED)

hole rings in
place, tap the in-
side edges with
a centerpunch
in three places to
spread the metal
of the rings against

the sides of the \ ’]-.“

case as in Fig. 20. FRONT | ’
Position the other BRAZE é o
rings over the OVER ¥ |
holes in the shell, "'y Il1

spot drill and fas-
ten to the shell
with 3-48 fh ma- END
chine screws.
Your next step is
to line the entire
inside of the shell

]
]
B

>
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A
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THIS END OF SUPER-BREATER
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~WATER TUBES

TUBE CONNECTED TO ENGINE

1 :
|
{ ASBESTOS

BOILER SHELL
TUBE WALL
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vent the asbestos from crum-
bling along the bottom edge of
the boiler, tack braze a %-in.
.strip of brass bent fo ai angle
along the bottom edge of the
case as in Figs. 21 and 22.
Make and install the dam-
pers (Fig. 21) to the chimney
next. These may be controlled
individually and are used to
regulate the fire to a certain
extent. ' Make the fuel pan
(Fig. 21), brazing the corners

" #39 ORILL THRU,
3 HOLES -

s ——

el ooy n

-

ey e Sk X

BENDING LINE j

Y

2%
# 39 DRILL,2HOLES,
C'SINK FOR FH SCREWS
SUPER-HEATER
PIPE RING, BRASS
(2-REQ.)

CENTER PUNCH AT EDGE TO
HOLD RING IN PLACE

INSIDE OF
CASE

DRAFT-HOLE RINGS,
BRASS (6-REQ.),

so that the pan will be le
be brazed on. In use, t
fiber and saturated with

rear of the boiler (Fig

Hand operated, -water

force pump is used to

make 300 psi hydrostatic
test of boiler,

FLAME SHIELD '
(26 GAGE COPPER I-REQ)

#39DRILL,2 HOLES,C SINK
FOR 3-48 FH SCREWS ™

SAFETY VALVE RING,

BRASS(IREQ.} A= 3

PRESSURE GAGE RING, .,
BRASS (IREQ.) Az F

akproof. The handle must also
he pan is filled with asbestos
wood alcohol, The alcohol can

then be ignited with a match.

The boiler fittings, which are next on the agenda,
are all purchased parts. To seal the joints when screw-
ing the fittings together, use a paste made by mixing
red lead and lifiseed oil together or a tube of Permatex
Form-A-Gasket No. 2. Connect the steam valve at the

. 18) to the rear end of the
super-heater tube. The other
outlet at the rear of the boiler
may be connected to a force-
water pump, if water is to be

ScIENCE ANP MECHANICS



#39 DRILLTHRU, ~
LOGATE IN ASSEMBLY
WITH TOP AND SIDES

#39 DRILL THRU,
6 HOLES FOR 3-48
SCREWS TO HOLD
ASBESTOS

BEND 90° ON
DOTTE D LINES

fed to the boiler while it
is operating. Otherwise
the outlet can be closed

- e e o . ——

n )
A

T —fxt
A

=T

with a pipe plug or cap.
The pressure gage must
'be fitted to a syphon to
prevent live steam from
coming in' contact with
it. Make up an S-shaped
fitting of ¥s-in. copper
tube as in Fig. 18 and
solder to the gage and
gage boss. Use a washer
type. of gasket on the
safety valve fitting in-
stead of the paste-t

gasket, because the safe-

+ FUEL PAN
OPENING

FRONT END {20 GAGE GOPPER | REQ)
REAR END (SAME AS FRONT END BUT
WITHOUT FUEL PAN OPENING I- REQ.)

BEND 90° ON DOTTED LINE

ty valve is rerhoved oc-
casionally to add water
to the boiler if a force
pump is not used. Fit
the water gage to the
front end of the boiler. .
All parts are purchased
made up. You need only
cut the glass tube to the
proper length and as-
semble. Cut the glass

. T “ > g l',J tube by scoring it with
T é @7 " T3 é-—-:——%-—-— £ the corner of a file and
\_ . | 14 | ' G breaking in two.

- '*—? — = e e Yo — 3 Operating the Engine.
#t 39 DRILL THRU,4 HOLES} 'L“DRILL THR/U 4 HOLES ;_"_’": Connect the inlet valve
LOGATE AT ASSEMBLY 8 AFTER ASSEMBLY 8 on the engine to the su-
WITH TCP ‘ ‘ o per-heater tube at the
CHIMNEY (20 GAGE COPPER I-REQ.) front ‘of the boiler with

- PRESSURE - GAGE i i
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"FRONT END, FITS

INSIDE TOP AND
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FUEL PAN
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{1-REQ)

-+ 1"
i

PULLED - APART VIEW OF BOILER CASE ’
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RING \—-&&, ./
o J
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RING ~——
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'l. :
| o o it e ot e coamer
! ' ' ‘ 3
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, BENDLINES 11 4" ASBESTOS AFTER ASSEMBUNG _
' ! BOILER CASE FASTEN TO.CASE *
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L : l.uM& 4+
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a short length of 34g-in. copper tube
(Fig. 2 Part 1 S&M Oct. ’55). Remove
the safety valve and pour water into
the boiler until it is two thirds full.
Ignite the alcohol in the fuel pan and
slide the pan into the case. When the
water becomes hot enough to show
steam coming out of the safety valve
boss, allow the steam to escape three
or four minutes, so the gasket paste
will have time to set up, then screw
the safety valve in place and set for
80 to 100 psi. Check to make sure you
have filled the displacemeént lubrica-
tor on the engine with steam cylin-
der oil. The needle valve on the lu-
bricator may be adjusted to regu-
late the flow of oil. Open the steam
valve at the rear of thé boiler and
slowly open the steam valve on the
engine. If the engine does not start
running, rotate it a few times by.
hand. Hot steam entering a cold
engine causes condensation and some water will
collect in the cylinder at first. Turning it by hand
will force out the water, which will - escape
through the exhaust ports. The temperature of
the engine must reach a certain point before con-
densation practically ceases and permits the en-
_gine to attain its maximum power. Always keep

the safety valve ball seat clean so it will pop off

at the set pressure. Also keep your eye on the
water gage. ‘The boiler, however, will not be
damaged if it runs dry of water, because the
alcohol flame is not hot enough to melt or

e Those of you who go in for production work
on jewglry items will find this bracelet bender a

L'sQUARES

-
jstock -3

o

wesis IIIIII< ]
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Underside of boiler and case showing water and super-hecter tubes,
Note brass angles along edge of asbestos,

weaken the brazing around the tubes.

Cyclone can be throttled down to rotate very
slowly or “rev’ed up” to high speed. As a bench
model, it is a consfant source of interest to all
who view it, because its design is so different
from the usual run-of-the-mill type of live-steam
model.—END

® Craft Prints in enlarged size for building model

engines are available at $1.00 each. Order by print

number, enclosing remittance (no C.0.D.’s or staraps)

from Craft Print Dept.,, SCIENCE AND MECHANICS, 450
East Ohio St., Chicago 11, Ill,

Bracelet Forming Jig

handy item to speed up your work. Make the jig
of two pieces of scrap wood to obtain the needed
1%-in. thickness and grip in a vise or clamp to
the bench top. In use, one end of the straight
bracelet stoek is placed in the slot and bent over
the rounded end of the block. The bradelet is
then removed from the jig and the other end bent
in the same way.—R. J. DE CRISTOFORO.

Rubber. Stamp Becomes
Modelmaker's Sanding Block

o Model makers will REwovE
find that a discarded
rubber stamp may be.
converted into a prac-
tical sanding block for
sanding uneven pieces
such as strips of
molding. Shave off
the rubber type with
a razor blade, leaving
‘the sponge-rubber
cushion in place.
Then fold and tack sandpaper over it. The sponge
rubber permits the sandpaper to shape itself to an
uneven surface.—G. E. HENDRICKSON. o
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