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Solder sides to @
cylinder. Solder
bose to sides. Align
bearing/valve kody
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and solder to side.
Air lines are

—

soldered on. Use
63—37 solder.

Air in

power straoke

run CW,

Tube engine is built out of standard hobbky shop tubing and hardwore
store items. The design requires no lathe or mill but they may help
improve the appearance.

It was inspired by a 3 cylinder radial design by Joseph S. 0Ott, in the
Model Craftsman Magazine May 1933, [t uses o rotary valve to
pressurize and exhaust the cylinder. The bore and stroke were reduced
and parts were modified for hobkby metals.

The rotary valve opens about 30 degrees after TDC and remains open
for about 100 degrees. The exhaust is open for about 100 degrees in
the middle of the up stroke. This type of valve produces more power
and uses mare air than the ball and pin design used in CO2 engines.

Valve flat Is at top when mid

Pressure Is

applled for obout 45 degrees.
The valve shown runs CCW,
1569 0.500 reverse In ond out and It will

David Kerzel

Pompano Beach, Floricda USA

This drowing may be used or nodfled for any nonprufit
purpose, Al occurucy mrd sofety Issues nre the users
responskilty and the pruvider ond originator are In no
way respormible or Uable, <C> David Kerzel BO04
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Plston Assembly
] 0230 = ~0.281— 0.530
| ’ l |
i o B T maa 1
! ! 0.200 P
A {oese 4 W ‘ _H
3> s e B e —Et= 0.480
! 0050 { P 02’;00 i Bend ears to wrap
| 1 | ' T around cylinder.
' ' ' Bend to Increase
! | Piston 3/16 drill rod | L Width ot bose.
+ 0.345—] 0.4le Sides are 0032
T 0230|—=T1 b ) ke 2.
''''' —1 p——— = %> 0D copper 1,750 ‘ rass, naxe
_I_ tube. Use
| | . 63-37 solder ‘ |
' Piston center o atech, L 1.400
Make plston Is glued In %z
center from % dia. brass or
alumlnun rod. alumlinum tube.
Saw slot, drill Use epoxy or I
wrist pin LocTite. Wrist
perpendicular to plin Is captive. /—_\ 1.070
slot. —| 0ess |— | \J
—10.150— —'
0063
Wrist PIn ¥g Brass OOLT ‘ 0.710
' _4:/ 0.250 0.780|1.220
Center hole !
for tube Is Maoke sure 0.440
dritlled thru ¥e conectind rod
ond moves freely I
counterbored ;nrboth pins 1170 :
efore :
%e X¥e deep. assembling. 1.000 !
[
Cylinder Is % J — 0250 |~
ID (¥, OD) bross T 0.500
tube. Lo
[ 0.125
ceter is % 0OD 1 0795 J ! 7
brass with %o ' 0,093 | P D d K H
OD tube to fit. 1—%|—’ V7| er zZe
|
Moke o wooy €O N o197/— Pompano Beach, Florida USA
lug 660 lon This drovwing may ke used or nodfied for any nonprafht
o suportthe Connecting Rod nade purpse, M Sccuraty ond ety lames are e users
top of the ! from .062 aluminum, vay responskie ar lokie. (C) Daviel Kergel E004
cylinder while | Holes or slots can be Assenbly:
soldering with added to reduce welght Tube CO2, 1 Clyinder
holf haro 4'1 0282 |=— or improve looks, Trier
solder. Piston Cylinder and Rod
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Base ¥ X 1, Y%¢ thick

brass,

Crank pin is brass

or steel, pressed
into cronk end.

J

0.093

1

Drill exhaust por‘t/ \

in center, .440
cdeep.

0173———=——

|—

— 0.237

MIll or flle flot
for valve,

0,125 0.600
0.450—-] Valve body Is a sectlon of 7% OD Brass tubsg
L 0846 o insicle of % 0D Brass tube. Side holes are
0.250 1 drilled ¥s, then outer tube has holes
D i ' enlorged to #41 (096) for 3/32 tube. Holes
Ny —|-——-——-— ore allgned and tukes are soldered
\ . together with half hard solder. Alr lines
%2 Dia, are soft soldered Into holes,
2 holes
~—0,310—
0.015—=— Bross 6-32 bross Section A—-A Scale 4il
0125 — A nuts to hold
prop/flywheel. 4].135»‘
MILl or flle flats
( 7. for valve,
0.175
. - Mill or file long
0.325 — A 0.500
Flat for valve. 0.093 hole for pin
1217 *‘0-800 “— -
0.610~— L
—-— O File or mill o 187
— ) 0.150 O radius
i f
\ B}“QSS WQSheP '015 DP”L 0I185
0.440 thick, % dlameter 0.093 thick brass
= David K H
i st @V elrze
TP j _ _ Pompano Beach, Florida USA
Shaft Is o brass T o ey i s g T e et
respanskility and the provider and originator are In no
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layers of brass
Tube CO2, 1 Cylinder

tublng, %2 OD and

Trtet

Ye 0D, are soft Crank

soldered together.
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Construction Notes for the Tube CO2 compressed air engines.

7/22/2004

This is a set of photos and notes that should help better understand the parts and
drawing used in this engine. The notes are primarily for the single cylinder engine but
are also appropriate for the 3 cylinder radial.

The engine is made from materials
available at the hardware store. | used
the lathe and mill but it is obvious that
with some care this entire engine could
be built with a drill press and hand
tools.

Cut the slot in the piston rod.

Cross drill the piston at 90 degrees.
Do it all in one clamping if possible.
Parts are small so center drill
everything.
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Use a razor saw and miter box to cut
the tubes. Be sure to debur
everything.

The ends of the connecting rod are just
filed or sanded to shape.



Construction Notes for the Tube CO2 compressed air engines.
7/22/2004

All the piston parts. When the tube is
glued to piston center the wrist pin is

captive. The connecting rod is tapered
to allow it to move over a wide enough
angle for the crank.

A length of brass had the hole for the
crank pin drilled and 2 cuts made for
some balance.

The crank is made of the 2 layers of
tube, a cut off 6-32 screw. The screw
needs to have some of its threads filed
down to fit in the first tube. Now is the
time to drill the axial hole in the screw

for the exhaust. Solder the tube to the
screw and the shaft to the crank end.

Make the small exhaust flat. Drill the
hole to the center hole.

Flip the shaft and make the longer
input flat.

A multi cylinder version needs a way

for the input air to reach the valve flat
regardless of the shaft angle. This is
done by cutting a grove shown on the
radial drawing.

© David Kerzel, 2004, al rights reserved.



Construction Notes for the Tube CO2 compressed air engines.
7/22/2004

The outer valve body is 2 layers of
tube. The inner one is drilled 1/16 and
the outer one id driller #41 (.096) to
accept the OD of the copper tube to be
soldered to it. They get soldered
together

For the multi cylinder version, multiple
holes are needed for the copper tubes
going to the cylinders.

The valve will accept as many tubes as
you can add. It may take a few
minutes to figure out how it just works.

| ! _
! |
| g‘ ¥

|
0.282 I‘*

The cylinder is a tube with an end cap
made to accept the copper tubes.
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The frame sides are cut out. A
concave form is made to make the
curved areas.

Solder the cylinder in place so there is
.015 gap inside the cylinder at TDC.



Construction Notes for the Tube CO2 compressed air engines.
7/22/2004

Make a tube bender and form the J.

After getting rid of the excess solder it
is done.

Initially with the excess solder the J
tube was clogged. It would not run.

When the tube was clear, the engine
feels very strange. There is no
compression, it just spins.

The rotary valve is very simple. At
about 30 degrees after TDC the long
slot allow the compressed air into the
cylinder. The compressed air pushes
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the cylinder down for about 100
degrees. For the remainder of the
down stroke the air expands and
continues to push. At about 30
degrees into the upstroke, the exhaust
port opens and the piston pushes air
out the center or the crank shaft. After
about 100 degrees the valve closes to
get ready for the next power stroke.
The angles are not pecise and the
operation of the valve is not exact.

This is a simple and efficient valve.

2 more connecting rods would go to
make the 3 cylinder radial.

Have fun with this design it is simple
flexible and tolerant. Clearances are
large but who cares if it leaks a little
when it is running great.
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