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Modular Engine 1

Thisfirst modular design is asimple design that operates on compressed air. It isbased on CO2 engines used on small model
airplanes. It was chosen as engine number 1 because of itssimplicity.

Thevalveisaball, located in the Vave Block. Compressed air is applied to the engine. For most of the cycle the ball blocks
the flow of compressed air into the cylinder. When the piston is at the top of the stroke, a pin attached to the piston, lifts the
ball and allows the compressed air to enter the cylinder. The pressure forces the piston down for the power stroke. Near the
bottom of the stroke the piston uncovers exhaust holesin the side of the cylinder. The inertia of the flywheel or prop causes
the piston to move up compressing the air in the cylinder. The pin finally opensthe ball valve again for the next power cycle.
Because the cylinder isfilled with pressurized air when the pin opens the valve, only asmall amount of compressed air enters
the cylinder making the engine efficient.
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Gaskets, , Gaskets made from 0.005 thick Teflon seal well and are reusable. Paper gaskets can be used. The full-size area on the
drawing can be used as afull size template. If you don’t want to punch the corner holes, cut the corners off at 45 degrees.

Assembly:

Fit the connecting rod to the piston with the wrist pin. The piston should wiggle in the connecting rod but be a close fit. Secure the wrist pin with some LockTits
Put the piston in the cylinder. Put the crankshaft in the main bearing, that fit should already be good. Put the crankshaft pin through the connecting rod hole and
mount the main bearing with ¥ 1ong screws. Qil the moving parts. The shaft must be able to be rotated easily and the pision moves freely with no binding. Put
valve block on the cylinder top with agasket. Piston pin: The piston pin should be able to lift the ball 0.020 to 0.030. Add the top plate with a second gasket ar
5/8 long screws. If the engine is shaken, the ball can be heard rattling. Mount the flywheel, support the engine, connect compressed air, and its done.

How the enginefeels: When the engine is spun by hand it pumps air out the compressed air inlet and makes a pop sound as the exhaust opens. The flywhedl
should be able to cause the engine to carry though about 8 cycles.

Start Up Notes: The engine will start in either direction with 35PS| applied and a gentile spin. Keep it well oiled and it just runs. Air consumption islow. Onc
the engineis running it will operate in any position.

Air Pressuresand operation:

Air Pressure RPM The engine runs well at 22 PSI but fails to operate at 20PSI

22 550

40 1600 A 20 gallon compressor tank, starting at 135 PSI, regulated to 30 PSI ope]
60 2600 for 83 minutes.

80 3800

Metric: Thisisapureinch design, but if any metric buildersareinterested, a metric version can be made.
CAD Drawings: If you need DWG or DXF format drawings| will provide them.

Questions, Comments, Problems, or Success. please contact meto discuss anything relating to these plansker zel @bellsouth.net. | would appreciate photos of any completed engines.

Revisions: 10 6/1/2002 Initia plans.
11 6/7/2002 Reduced size so main parts could be made from % inch square stock.
12 6/23/2002 First engine finished.

This document may be used, copied, or modified for any nonprofit purpose. All accuracy and safety issues are the users responsibility and the provider and originator are in no way
responsible or liable.
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Title:
Valve Block
Dater 6/5/2002 Drawin

Mocillular‘_O_S

Revision: 1.1




—-— 0125

0.330 -

0.223
r

0.020
r

0.246 —

—

125 end mill
0.040 deep, —"7T T — |

% Square Aluminum

-

O O with 125
(Q// dio. postT
B d 188 0D
O E; 0.040

deep.
QO O

/'

Drill #32 (116
4 places —

This part is used on:
Engine_1

David Kerzel

Pompano Beach, Florida USA

This drawing may ke used, copied or modified f y
nonprofit purpose. All accuracy and safety issues ore
the users responsibility and the provider and originator
ore way responsible or liakle.
Assembly:

'
Pin & Ball Valve - Valve
Title:
Top Plate
Dater 6/5/2002 Drowin

Mocillulcw‘_O_6

Revision: 1.1




This part is used on:
Engine_1
Engine_2
Engine_3
Engine_4
Engine_S
Engine_6

| — , — 0140 ——10.200

— | I~ 0.150
1.000

— | l=—0.093 0.800

]

Brass or Reom .093,
ALuminum with 2 places

brass kearing

inserts D@]Vﬁd K@[FZ@H

Pompoano Beach, Florida USA

This drawing may be used, copied or modified for any
nonprofit purpose. All accuracy and safety issues are
the users responsibility and the provider and originator
are in ho way responsible or liabkle.

Assembly!

Connecting Rod
Title

Connecting Rod
Dater 6/22/2002 Drawing:

Revislont 1.1 MOOluLQY\_O_7




counter bore

Pin is 1/16
dia drill rod
in reamed
0.0625 hole,
secure with
LocTite 640

—~0.4250 =

0.807

OQOOL

0.229

-~

0.093

the center

0.400 dia X 0.343
0.093 deep +

Mill slot with g end mill
Aluminum

Piston is to ke turned 0003 oversize and lapped to size
Exact fit will have dry piston foall through cylinder and oiled
piston will pop back up when pushed into a closed cylinder

This part is used on:
Engine_1

‘«M@@»‘

]

Wrist Pin:
0.093 drill rod

S T ist
[ —— Rean pin hole Sodre Lo PISton

with LocTite

Drill this hole,
then use it to
align milling out

David Kerzel

Pompano Beach, Florida USA

This drawing may be used, copied or modified for any
nonprofit purpose. All accuracy and safety issues ore
the users responsibility and the provider and originator
are in ho way responsible or liabkle.

Assembly!

Pin & Ball Valve — Piston

Titler

Piston &n Wrist Pin

Dater 5/29/2002 Drawing:

Revision 1.0 MOOlulQY\_O_S




2.000

23" ]

——1.000

250

~0.500 —

0.200

%% 0.8735
/

1,230

Tap 4-40

Ream 0188
This part Is used on:
Englne_1
Ezg;:gzg Cast Iron, SS, or Broass
Engine_4
Englne_S5
Englne_6

Drill #43 (089>

6) holes % dla on bolt clrcle

72 % i - it
A\ 7 ) i1 2,027 722 J22)
Noeone Waw
i /r YAV HZtapl i =) 1= Al
NN L HONO\eN a N |

Yol S 7

Pompano Beach, Florida USA

This drowing may ke used, copled or nocifled For any
nonpraflt purpose. Al acouracy ond sufety Issues ore
the users responskllity and the provider ond orighator
are In no vay respanskle or lokle,

Acsanbly:

Fly Wheel
Title:
Fly Wheel

Dater 5/30/20042 Drowing

Revigion 10 Modular_0_9




0.000 Teflon film

R
Punch 0.4/0 Dio

/)
Punch 0.125 D@/

4 places — =—0.090

Tope Teflon film over full size drawing.
Punch holes

Moke 125 punch fron 125 0D brass tube, counter sink ID
to make cutting edge

Moke 0.470 punch from steel, turn to 0470 OD bore to
0.380 dia, chanmper ID to maoke cutting ecge at 60°

Place Teflon and drawing on wood and punch

This part is used on:
Engine_1

Engine_2
Engine_3
Engine_4
Engine_S
Engine_6

~
L

=
\

Full Scale

David Kerzel

Pompano Beach, Florida USA

This drawing may be used, copied or modified for any
nonprofit purpose. All accuracy and safety issues ore
the users responsibility and the provider and originator
are in ho way responsible or liabkle.

Assembly:

Heod Gasket

Titler

Head Gasket

Date:r 6/5/2002 Drawing:

Revision: 10 MOOlUlQY\_O_].O






