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1938 Trojan Jr.
Oct 1998

22.Jun.1999

As Noted

-1 CRANKCASE

R0.135" 

Ø0.715" 

Ø0.930" 

Drill #47

Tap 3-48

2 places

1.340" 

Drill #32

4 places

9/16 "

7/32 "

1/4 "

23/32 "
21/32 "

1/16 "

7/32 "21/32 "29/64 "

3/8 "

0.107" 

0.090" 

1/8 "

0.100" 

0.715" 1.125" 1.395" 

Ø0.955" 

Ø0.828" 

Thread 32 TPI

0.020 " deep

1/8 "

7/8 "

0.625" 

1.000"  "

(ref.)

Aluminum Casting

Note: Draft for casting pattern omitted 
          from overall dimensions

1.000" 

1.642" 

Ø 29/32 "

Machine



Sheet 2 - Bearing Housing
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0.038" 0.187" Ø0.406" 

Ø0.250" 

Ø0.437" 

Ø0.250" 

0.344" 0.469" 

Ø15/16 "

Ø5/8 "

Ø7/16 "

Ø13/32 "

9/16 " AF

11/16 "

1/4 "

1/16 "

Torrington #B-45

Roller Bearing

1/4" ID, 7/16" OD

5/16" long

Torrington #B-47

Roller Bearing

1/4" ID, 7/16" OD

7/16" long

1/8 "

5/16 "

-3 Spacer

Washer

-3 Spacer

Washer

-2 Seal Ring

-1 Bearing Housing

Aluminum Casting

-1  BEARING HOUSING

Bronze (2 required)

-3  SPACER WASHER

Teflon

-2  SEAL RING

Oct 1998JM

Ø0.856" 

Ø15/16 "

(ref)

Thread 32 TPI



Sheet 3 - Crankshaft
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1-1/64 "13/16 "

3/16 "7/16 "

0.085" 

0.070" 

17/64 "

0.090" 

5/16 "

1/32 "

Ø13/16 "

Ø0.125" 

R9/32 "

R17/32 "

R7/8 "

Ø1/4 "

Ø0.252" 

Ø3/16 "

Thread 10-32

3/16 "

3/16 "

Ø3/4 "

Ø1/8 "

(4 places)

R1/4 "

-1  CRANKSHAFT

Tool Steel

-2  CAM/PROP DRIVE WASHER

Tool Steel

-3 Prop Nut

Hex Steel (Case Harden)

5/16 " AF

Drill #21

Tap 10-32

3/16 "1/16 "

18°

Oct 1998JM

3/16 "

-4 Prop Washer

Steel (Case Harden)

Ø0.625" Ø0.188" 

1/16 "

Break edges 45°



Sheet 4 - Piston and Con Rod
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Ø0.560" 

Ø0.630" 

Ø0.470" 

0.268" 
0.370" 

0.575" 
0.695" 

0.762" 

0.032" 

0.080" 

0.267" 

0.328" 

0.016" 

Ream

1/8 " Ø

Drill #37

Tap 5-40

Note: Oil Grooves cut with 
  60° thread form tool

  0.014 " deep

0.600" 

1/32 "0.075" 

0.245" 

1.187" 

0.225" 

0.190" 

0.125" 

Ø0.194" 

Ø0.125" 

Ø0.125" 

Ø0.194" 

Ø0.125" 

0.195" 

Thread 5-40

(3 threads)

Cast Iron

-1  PISTON

Tobin Bronze

-2  CON ROD

Drill Rod

-3  WRIST PIN

0.195" 

Oct 1998JM



Sheet 5 - Cylinder
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25/32 "

0.090" 

0.650" 

0.154" 

-1  CYLINDER

Steel or Cast Iron

52°

56°

9/32 "

9/32 "

68°

0.280" 

0.040" 

0.060" 

Sextion through Transfer and Exhaust

Section through Intake Ports

0.125" 

0.535" 0.570" 

0.240" 

0.125" 

Ø0.715" 

Ø0.630" 

1.000" 

0.875" 

1.125" 

0.280" 

0.125" 

Ø0.800"  "

R0.125" 

R0.135" 

R1.939 "

0.100" Drill #37
(2 places)

0.034" 

1.100" 0.155" 

1.408 "

0.125" 

Bypass Cover and Inlet Flange 

brazed to Cylinder

Drill #43 3/16 " deep

Tap 3-48 (2 places)

1-1/32 "

Oct 1998JM

Cutout for Transfer



Sheet 6 - Cylinder Head
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Ø1.080" 

Ø0.500" 

Drill "Q"

tap 3/8-24

0.706 " (note 1)

0.880" 

0.050" 

0.756" 
0.850" 

0.467" 0.450" 

R0.156" 
0.100" 

Cylinder Fins:

1/32 "

Cylinder Spaces:

1/16 "

Head Fins: 1/32 "

Head Spaces : 1/16 "

Aluminum

-1  CYLINDER HEAD

Note 1:
Machine for 0.002" interfearence fit 
with 5-1 Cylinder. Heat and shrink fit.

Ø0.550 "

Oct 1998JM



Sheet 7 - Fuel System
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1/14 "

0.040" 

R 17/32 "

0.943" 

1-1/3 "

0.154" 

0.307" 

2-5/8 "

3/8 "

Thread 2-56

3/8 "

1/2 "

0.080 "

15/32 "

2-1/8 "

Drill #50

3/4 " deep.

Tap 2-56

7/16 " deep

Ø0.157" Ø0.110" 

Ø0.090" Ø0.050" 

5/16 "

Ø0.880" 

Ø0.806" 

Thread 32 TPI

0.020 " deep

for 1/4 "

Brass

-1 SPRAY BAR

Steel (or Du-Bro threaded rod)

-2  NEEDLE VALVE

Aluminum Casting

-3  FUEL TANK

Drill #60

(one side)

Single

Knurl

1/4 "

R 1/4 "

31/32 "

Thread 4-40

3/16 "

Oct 1998JM



Sheet 8 - Fuel System
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1-5/32 "

5/8 "

7/16 "

25/32 " 5/8 "

0.266" 

1 "

Ø0.325" 

Ø0.250" 

Ø0.250" Ø0.098" 

Hex Brass

-2  LOCK NUT

Aluminum Casting

-1  VENTURI

Aluminum Casting

-3  Tank Cover

1/32 "

3/16 "

1/32 "

0.024" 

Ø0.880" 

Ø0.840 "

Thread 32 TPI

0.016 deep
Drill 1/8 " Ø

Drill 5/64 " Ø

3/16 " Ø

Drill #35

9/32 "

9/32 "

Fine Single Knurl Edge

1/14 " AF

3/32 "
Drill #42

Tap 4-40

0.125" 

25°

Oct 1998JM



Sheet 9 - Timer Assembly
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29/32 "

3/32 "

5/32 "

1/8 "

3/8 "

1/2 "

1/8 "

1/4 "

3 "

15/32 "

3/32 "

3/16 "
5/32 "

Ø 5/8 "

50°

Ø 15/16 "

1/8 "

9/16 "

3/4 "

1/8 "

Drill #47

Tap 3-48

3 places

1/2 "

Drill #39

Drill 1/16 " Ø

Drill 1/16" Ø for 

static point rivet

Bend Line

Drill

#42

0.020 " Brass
-3 STATIONARY POINT STRAP

0.025 " Brass or Spring Steel
-4 MOVING POINT

Aluminum
-1 IGNITION TIMER

Aluminum
-2  TIMER ARM

Assembly Front View

Drill #39

1/4 "

Drill #39

Oct 1998JM

-1 Ignition Timer1/4 " wide by 

0.020 " thick

Insulation material

2-1/2 " long

Friction Adjustment:

Nylon pad (weed-eater rod)

under 3-48 grub screw

-3 Stationary

Point Strap

-2 Timer Arm

Assemble with

-5 Stud

Ø 11/16 "

1/32 "

1-5/8 "

1/4 "

Cut from 3-48 steel screw
-5 Stud

Fixed contact rivited to -3 Strap

3-48 Machine Screw and Nut

5 Jan 2000 Revise Timer arm design and positioning BMBI

Drill #47,

5/32" deep,

Tap 3-48



Sheet 10 - General Arrangement
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1-1 Crankcase

7-2 Needle Valve

7-3 Fuel Tank

3-1 Crankshaft

3-2 Cam/Prop Driver

5-1 Cylinder

4-2 Con Rod

4-1 Piston

4-3 Wrist Pin

8-1 Venturi

8-3 Tank  Cover

8-2 Lock Nut

7-1 Spray Bar

2-0 Front 

Bearing Assembly

3-3 Prop Nut

Oct 1998JM

Gasket

(0.010 " thick)

Gasket

(0.010 " thick)

91°

122°

144°

TDC
Intake close
44° BTDC

Intake open
47° ATDC

Exhaust open
110° ATDC

Transfer open
122° ATDC

Exhaust close
106° BTDC

Transfer close
116° BTDC

6-1 Cylinder Head

9-0 Timer Assembly

9-4 Moving Point

3-4 Prop Washer
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Sheet 1 - CRANKCASE
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RMB

PMB

1939 M&M Piston Valve .29

2-22-1998

Alunimum Casting

-1 CRANKCASE

0.659" 

Ø0.408 "

Ø0.375" 

Ø0.250" 

Thread 

32 TPI

0.024" deep

Ø0.796" 

Machine

22 Mar 1998 Redrawn from actual casting PMB

1.460 "

Ream 5/16 " Ø

for press fit of

4-2 Bushing

0.250" 

0.375" 

0.500" 

0.636" 1.085" 

1.721" 

1.000" 

0.938" 

0
.9
6
3
" 

1
.0
2
5
" 

0
.6
7
2
" 

0
.8
8
0
" 

9
/1
6
 "

Thread 32 TPI

0.024 " deep

5/16 "

5/32 "

Drill #38

4 places

Ø0.938 " (ref)

Ø0.408 " (ref)
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CAD

2 X SIZE

RMB

PMB

Ø1.063" 

Ø0.875" Ø0.719" 

Sheet 2 - CYLINDER

Leaded Steel

Ø0.719" Ø0.844" 

Ø1.063" Ø0.937" 

All Upper Fins 0.025"  " thick

All Upper Spaces 0.062"  " wide

Thread 32 TPI

0.024 " deep

12 x 1/8 " Ø Holes equally spaced

30 º

1939 M&M Piston Valve .29

0.125" 

0.783 "

0.626" 

0.187" 

1.722 "

All Lower Fins 0.032"  " thick

All Lower Spaces 0.062"  " wide

0.062" 

Lower Cylinder Fin Diameters

1   1.063 "

2   1.044 "

3   1.025 "

4   1.006 "

5   0.987 "

6   0.968 "

Break edge 0.010 "

Thread 32 TPI

0.024 " depth

1/4 " from face

Screw cut 32 TPI 0.024 " deep

Top View

Bottom View

Section thru Ports

0.844" 

0.875" 

24 Oct '99 Correction by EMB



Sheet 3 - BACKPLATE ASSY
KCMB

2-21-1998

-1 BACKPLATE

1939 M&M Piston Valve .29

0.187" 

Ø1.100" 

Ø1.020 "

Ø0.977" 

Ø0.625" 

Ø0.479" 

Ø0.312" 

Drill #43

Tap 4-40

Alunimum Sand Casting

0.750" 0.094" 

0.020" 

0.070" 

1/8 " Ø holes, 1/8 " deep

(2 places)

0.300" 0.375" 

0.675" 

0.040" 

Screw Cut

32 TPI

0.024 " deep

-2  CLACK VALVE
Aluminum

0.015" 

60 °

6 Holes

5/16 " Ø

on 0.8 "

PCD

Ø0.622" 

0.010" Dish 

(optional)

-3  Clack Valve Retainer
0.015 " Music Wire

Bend to place light

or no pressure on

-2 Clack Valve in

-1 Backplate

24 Oct 1999 Corrections by EMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB



NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

RMB

PMB 2-21-98

-1 CRANKSHAFT

1939 M&M Piston Valve .29

Sheet 4 - DRIVE TRAIN

-3  CAM -4  PROP WASHER

Ø0.750" 

Ø0.516" 

Drill No.11

0.125" 

0.012" 

0.050" 

0.388" 

Ø0.466" 

Ø0.650" 
Recess front face

Ø0.391 " 0.015 " deep 0.056" 

0.359" 

0.219" 

0.125" Ø0.250" 

0.092" 

0.190 " AF

0.500" 

0.190 " AF

Straight knurl

Front face

Steel  (case harden) Aluminum

Steel 

1.125" 0.750" 

0.125" 

Ø0.250" Ø0.190 "

Screwcut 10-32

Original crank fabricated in three pieces

0.250" 

Ø0.1865 "

Ø0.930 "

3 Mar 1998 Corrections from KMBI PMB

Lap for running fit in 5-2 Bushing
after pressing into 1-1 Crankcase

22 Mar 1998 Corrections from RMBI PMB

-2  ACORN NUT
(Aluminum)

3/8 " AF

0.185" 

0.541" 

Drill #21 

0.3 " deep

Tap 10-32

24 Oct 1999 Corrections by EMB



Sheet 5 - Cylinder Head
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As Noted

-1 CYLINDER HEAD

Ø1.062" 

Drill Letter "Q"

Tap 3/8 " 24 TPI

(or to suit spark plug)

0.500" 

1939 M&M Piston Valve .29

0.763" 

0.041" 

0.281" 

0.132" 

(Aluminum)

Screw Cut 32 TPI

0.024 " deep

3 Mar 1998 Corrections from KMBI PMB

0.116" 

Ø0.500" 

-2  BUSHING

Ø0.313 "

1.086" 0.028" 

0.500" 

Ream 0.025 " Ø

Bronze

24 Oct 1999 Corrections by EMB

0.062" 

20 º



Sheet 6 - PISTON ASSEMBLY
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As Noted

-1 PISTON -2 PISTON VALVE

1939 M&M Piston Valve .29

-3  CONNECTING ROD

-4  WRIST PIN

-5  VALVE CIRCLIP

0.125" 

0.775" 

0.048" 

Ø0.719" 

Ø0.663" 

Ø0.375" 

5/16 " Ø

0.640" 

1.437" 

0.125"  "

(square section)
0.125" 

0.200" Ø0.281" 

Ream 3/16 " Ø

Ø0.660" 

36 º

Ream 5/32 "

0.305" 

0.200" 

Ø0.219" 

Ø0.720" 

0.155 "

  Drill 3/32 "

  8 places

5/16 "

30 º

0.530" 
0.618" 

0.468" 

0.062" 

0.062" 

15 º

Cast Iron Aluminium 2024 Aluminium 0.020 " Music Wire

Drill Rod

Ream 5/32 " Ø

3 Mar 1998 Corrections from KMBI PMB

0.032" 

0.700" 

24 Oct 1999 Corrections by EMB
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1939 M&M Piston Valve .29

Sheet 7 - FUEL SYSTEM

1.375" 

Ø0.125" 
0.109" 

0.266" 

Drill

#24

Ø 5/16 "

Ø 1/4 "

0.250" 
0.925" 

1.825" 

0.350" 

Ø0.031 "

(#68)

Thread 5-40

0.125" 

ID 1/16 "

1/4" 

AF

-5  FUEL REGULATOR CRANK
Brass Tube 1/16" OD, 1/32 " ID

-2  SPRAY BAR

-1  INTAKE TUBE

-2  CHOKE CAP

-6  GLAND NUT

-4  FUEL FILLER SHUTTER

0.800" 

9/32 "

Ø0.200" 

Ø0.406" 

Ø0.250" 

Ø0.187 " (Dimple)

0.187" 
Ø0.188" 

Drill #37

Tap 5-40Diamond

knurl

5/16 "1.450 "

Drill 0.020 "

flat side only

1.050" 

1.110 "

0.055" 

1/16 " ØTube

1/32 " ID

File top flat

0.600" 

Fill end with solder

Aluminium Tube 5/16" OD, 1/4" ID

Aluminium shim 0.020 " thick

Aluminium

Aluminium Brass

Ø0.400" 

Ø0.355" 

Straight

knurl

Drill 5/16 " Ø
0.204 " deep

0.094" 

0.190" 

0.300" 

Drill #24

through

0.095" 

3 Mar 1998 Corrections from KMBI PMB

22 Mar 1998 Corrections from RMBI PMB

24 Oct 1999 Corrections by EMB
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As Noted

-1  TIMER HOUSING

1939 M&M Piston Valve .29

-2  TIMER POINT CARRIER

-4  TIMER ARM

-3  TIMER COVER

0.258" 

0.225" 

0.116" 

0.063" Ø0.408" 

Ø0.903" 

Ø1.000" 

30°
45°

Drill #43

Tap 4-40

Drill 3/64"

Drill 1/8"0.375" 

Ø1.032" 

Ø0.406" 

0.108" 

0.300" 

0.187" 

0.125" 

0.156" 0.337 "

0.344" 

0.099" 0.240" 0.140 "

0.063" 

0.150" 

0.250" 

0.250" 

1.532" 

Knurl

Thread

5-40

0.125" 

0.020 " Aluminum spun to profile (see Sheet 11) 0.039 " Carbon Steel

Aluminum Casting

1/8 "  Drill Rod

Sheet 8 - IGNITION TIMER

Development at left
Bend as shown above

Drill 3/64 "

2 places

after bending

Drill 1/16 "

2 places

0.632" 

0.218"

45 º

Tungsten Point

Drill 1/16 "

countersink for

rivited in Point

0.075" 

Adjust angle so
points are square

when closed

Drill #37

Tap 5-40

0.350 " radius

Ø0.500" 

3 Mar 1998 Corrections from KMBI PMB

24 Oct 1999 Corrections by EMB
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1939 M&M Piston Valve .29

-1  TANK TOP

Alunimum Sand Casting

3/16 " Ø

Ø0.250" 

Ø0.125" 

0.046" wide groove

cut 0.010 " deep

Dimensions shown are for
"Aunt Jimima"
Syrup Cap Tank

0
.0
4
6
" 0.010" 

Ø 5/16 "

5/16 "

0
.0
7
9
" 

9/32 "

Ø1.000" 

-2  TANK TOP

Ø0.250" 

Ø0.125" 

Dimensions shown are for
5-4 Replica Fuel Tank

Ø 5/16 "

5/16 "

9/32 "

0.937" 0.805" 

3/16 " Ø

Ø0.910" 

Screw cut 32 TPI

0.020 " deep

0.050" 0.031" 

0.219" 

0.031" 

0.219" 



Sheet 10 - TANK OPTIONS
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As Noted

1939 M&M Piston Valve .29

-2  FUEL TANK
Plastic

-1  FUEL TANK
"Aunt Jimima" Syrup Bottle Cap

0.809" 

3 Mar 1998 Corrections from KMBI PMB

Screw cut

32 TPI

0.020" deep

0.773 "

0.910 "

0.200 "

1.250" 
1.150" 

24 Oct 1999 Additional dim. by EMB

2 º



Sheet 11 - Tools and Springs
RMB
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As Noted

-3  Backplate Pin Spanner

1939 M&M Piston Valve .29

M&M  WRENCH

-1  Choke Cap Retainer

0.237" 

0.150" 

0.125" 

0.125" 

0.511" 

0.117" 

0.277" 

0.024 " Music Wire

0.750" 

Drill 2 places for

press fit of Ø0.125 "

music wire pins

1.001" 0.406" 

0.200" 

0.250" 

1.000" 

-4  Timer Cover Spinning Fixture

Lightly round and polish edge

Mild steel

Aluminum casting

Coil spring

4 turns 0.020 "

wire, 1/4" ID

0.250" 

-5  Filler Cover Retainer Spring

0.020 " music wire, or guitar "G" string

0.032" 

0.020" 

Ø0.125" 

Ø0.187" 

Drill #44 

for 2-56 point

-6  Fixed Point Bush (2 off)

Phenolic or Nylon

Tap 1/4-20

Drill 1/4 "

for clamp

bolt
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1939 M&M Piston Valve .29

Sheet 12 - General Arrangement

2-1 Cylinder

5-1 Cylinder Head

5-2 Bushing8-2 Timer Cover

6-3 Connecting Rod

3-3 Clack Valve

4-3 Cam

8-1 Timer Housing

1-1 Crankcase

3-2 Clack Valve

Retainer Spring

3-1 Backplate

6-5 Sub-piston

Retainer circlip

6-4 Wrist Pin

6-2 Piston 

Valve

6-1 Piston

4-1 Crankshaft

4-2 Acorn Nut



Sheet 13 - Fuel System GA
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As Noted

7-6 Gland Nut

7-1  Inlet Tube

7-5  Fuel Regulator Crank

7-2  Choke Cap

9-1 (or 9-2) Tank Top

7-2  Spray Bar

Shorten to suit

if 10-1 syrup cap

tank is used

7-4  Fuel Filler

Cover

11-2 Choke 

Retaining Spring

1939 M&M Piston Valve .29

11-5 Filler Cover

 Retainer Spring

10-1 or 10-2 Fuel Tank

Assembly secured in
3-1 Backplate with

4-40 set screw



Sheet 14 - Timer GA
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As Noted

1939 M&M Piston Valve .29

8-4 Timer Arm

5-40 Nut

1/8 " ID Coil Spring

4-3 Cam

8-2 Moving Point Assembly

11-6 Fixed Point

Bush (2 off)

2-56 Nut

IGNITION TIMER ASSEMBLY

(8-3 Cover omitted for clarity)

Tungsten Point

on 2-56 stud

Dimple 8-3 Timer Cover

to snap fit these holes

Nylon rod (weed eater cord)

under 4-40 grub screw as

timer friction adjuster

8-1 Timer Housing

3/64 " Ø music wire pin

pressed into 8-1 Housing



Sheet 1
PMB

M&M Cam Broach

-1 Square Corner Broaching Cutter
3/16" Ø Water Hardening Drill Rod or HSS

1-12-99BMBI

1-12-99

Leave small major

diameter "witness" mark

Rough out with end-mill before hardening and tempering.

Grind 5° rake after

hardening and tempering

Grind faces with 2-3° rake

after hardening and tempering
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Not to Scale

4.  Rotate the chuck by 90° and repeat step 3 for the three remaining corners.

     (if available, use a headstock dividing attachment, but a block of wood under each jaw of a 4-jaw chuck will do as well)

3.  Wind the cross-slide towards operator by approx. 0.002", then stroke cutter through the cam.

     Repeat until the currect depth is reached for the corner.

2.  Mount tool in a key-way cutter on the cross-slide with the point towards the operator and the sides

     at precisely 45° to the lathe bed.  Pass cutter through drilled hole and zero the cross-feed dial.

1.  Mount cam in 3 jaw chuck with flange against jaws to hold against broaching forces. Drill through 3/16" Ø.

Direction of feed between cuts

Corner Formation Process

Cross section of broached hole after
nibbling out the first corner.

Cross section after indexing work through 90°
and nibbling out the second corner.

Note that one side is now completely formed.

Note: Feed distance = X - D
2

Where: D is the diameter of the cutter used

X = the Across Flats (AF) square hole distance, 
divided by 0.707

First cut

Last cut

2008-11-06Redrawn and updated for MBI Plan Book second edition BMBI
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6061-T6 Aluminum
(Original used Extrusion)
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DCO 27 Apr 1989

-1  CRANKCASE

Sheet 1 - Crankcase

3.5mm 3.5mm 

8.0mm 4.0mm 

17.0mm 

23.2mm 
24.5mm 

23.4mm 

3.9mm 

11.6mm 

17.7mm 
21.2mm 

R2.0mm 

4.0mm 

Chamfer 

45° x 1mm

Note 2

19.0mm 

7.5mm 

Note 3

Ø27.6mm 

Thread 1P x .55D

Ø23.5mm 

Note 4

6.5mm 

18.4mm 

Note 1

Notes: 1. Transfer Passages:

4x holes on 15.5mm PCD
Drill Ø5mm 18mm deep.

2. Cylinder hold-down:

4x holes on 25.2mm PCD
Drill Ø2.3mm 10mm deep
Tap 6BA (use 3-2 Jig)

3. Mounting holes:

4x Drill Ø3mm.

4. Mill Ø1/4" Conrod clearance.

Ø12.7mm 

Taper 7.5°

7.5°
Note 5

20°

Note 5:

Hole for Venturi
drilled after bushing
and crankcase 
assembled.

Ø9.5 mm

Ø7.5mm 

Ø16.5mm 

Copyright (c) 1989
DC Owen
Wollongong
Australia

OWEN             2cc Diesel            MATE



Phospher Bronze
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-1  BUSHING

Sheet 2 - Crankcase extra

Copyright (c) 1989
DC Owen
Wollongong
Australia

30.0mm 

2.5mm 1.5mm 

11.0mm 

2.5mm 

Ø12.7mm 

Ø8.0mm 

Ø7.5mm 

Ø5.5mm 

4.0mm 

6.4mm  mm (ref)

10.0mm 

22.0mm 

8.0mm 

Aluminum

-3  BACKPLATE

Aluminum

-2  VENTURI

Chamfer with

Centre Drill

Drill thru Ø3mm

Ø9.5mm 

Mill Flats (2)

1/4" wide

.75mm deep

Ø20.0mm 

Ø27.0mm 

Ø24.5mm 

Thread
1P x .61D

Chamfer

45 x 1mm

Note: -1 Bushing finished
to length and reamed to
Ø9.7mm after assembly 
with 1-1 Crankcase

1.0mm 

Note: -2 Venturi is assembled to
1-1 Crankcase and -1 Bearing
with Lok-Tite before finishing
crankshaft bore to size.

OWEN             2cc Diesel            MATE
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Sheet 3 - Crankshaft

Copyright (c) 1989
DC Owen
Wollongong
Australia

Drill Rod

-3  WRIST PIN

Aluminum

-2  CONROD

Steel

-1  CRANKSHAFT

36.0mm 18.0mm 

0.5mm 

3.8mm 
5.0mm 

6.8mm 

7.15 mm

Ø23.0mm 

Ø14.0mm 

Ø9.7mm 

Ø5.0mm 

Drill Ø5.5 mm

20mm deep

All inside corners

R0.5mm  mm (typ)

Taper 7.5°

12.0mm 

Thread M5 x .8

Chamfer 45° x 1mm Wide

12.9mm 

Radius and polish ends

Ø4.0mm 

28.0mm 

4.0mm 5.0mm 

Ø5.0 mm (ream)

Chamfer 45° x 1mm Wide

Ø4.0 mm (ream)

5.0mm 

5.0mm 

9.0mm 

Ø6.5mm Centre Drill and

drill 1.3mm 5mm deep

Ø9.0mm 
Note: Dotted lines show
development prior to milling to 5mm

Inlet port located and
drilled Ø5.5mm after assembly

54° Ø5.0mm 

OWEN             2cc Diesel            MATE
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-1  CYLINDER

Sheet 4 - Cylinder

Copyright (c) 1989
DC Owen
Wollongong
Australia

16.5mm 

17.3mm 

22.5mm 

7.0mm 

13.6mm 

2.4mm 

1.0mm 

50.0mm 

13.3mm 

19.5mm 

33.5mm 

1.6mm 

16.5mm 

12.0mm 

Note 1: Exhaust - cut 4x slots 2.4D x 5w
on 90° spacing.

Note 2: Transfer - Drill 4x 4mm holes
on 90° spacing, inclined 45°
to cylinder axis centered on
22.5mm blank flange.

1.0mm  mm (ref)

Section through Transfer PortsSection Through Exhaust Ports
(Exhaust ports omitted for clarity)

5.0 mm

(Note 1)

4.0mm 

(Note 2)

Ø22.5 mm (ref)

Ø16.5mm 

Ø13.3 mm (nom)

Blank
Cylinder

90°

OWEN             2cc Diesel            MATE
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Sheet 5 - Pistons

Copyright (c) 1989
DC Owen
Wollongong
Australia

3.5mm 6.0mm 

6.3mm 

3.0mm 

13.1mm 

1.5mm 

Ø13.3 mm

(nom. Note 3)

Drill Ø3.9 mm

Ream Ø4mm

(see Note 1)

Cast Iron

-1  PISTON

Cast Iron

-2  CONTRA-PISTON

Brass or Aluminum
SCALE 1:1

-3  PISTON LAP

Brass or Aluminum
SCALE 1:1

-4  CYLINDER LAP

Ø Light press fit

on -1 Piston

Note 2

12.0 mm

Chamfer 

45 x 2W

20.0 mm

30.0 mm

40.0 mm

15 mm

25 mm

Ø Light press fit

in 4-1Cylinder

Drill Ø4.3mm

Tap M5 x .8

with taper tap

Ø To suit

Die Holder

(1" shown)

Ø16.0 mm 

(stock)

Ø13.3 mm (nom)

Ø10.0mm 

2: Hacksaw 3x slots
on 120° spacing.
Note only one slot
cut through to bore.

Actual diameter of piston
and contra-piston are bore
finished Ø + 0.05 mm

Note 1: Stop reaming short of full depth
for press fit of 3-3 Wrist pin

Ø11.8mm 

Ø7.5mm 

3:

Use M5 socket head
grub screw to expand lap.

4:

Slit
(Note 4)

OWEN             2cc Diesel            MATE
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Sheet 6 - Cylinder Head

Copyright (c) 1989
DC Owen
Wollongong
Australia

Aluminum

-1  COOLING FINS
Steel

(Scale 1:1)

-3  DRILLING JIG
Drill Rod

-2  COMPRESSION SCREW

Ø30.0mm 

Ø19.5mm 

Ø16.5mm 

Drill Ø4.3 mm

Tap 5M x .8

Countersink Ø5 mm
2 mm deep.

Drill 4x Ø2.7 mm holes

at 90° spacing 

on 25.2 mm PCD.

1.6mm 

1.1mm 

4.5mm 

1.6mm 

2.0mm 

21.2mm 

16.7mm 

30.0mm 

Ø5.0mm 

3.0mm 

14.0mm 
11.0mm 10.0mm 

Thread M5 x .8
Drill Ø2.5 mm

10 mm deep.

3 mm

10 mm

Ø32.0 mm

Ø16.5 mm

Drill 4x Ø2.4 mm holes

on a 25.2 mm PCD.

6BA Cheesehead Screws (4 required)

-4  CYLINDER SCREW

32.0mm 

7.8mm 
4.8mm 

Ø2.4mm  mm

OWEN             2cc Diesel            MATE
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Sheet 7 - Needle Valve

Copyright (c) 1989
DC Owen
Wollongong
Australia 3.0mm 

4.0mm 

0.3mm 

Plunge Knurl Face (typ)

Chamfer 45 x 1W

Taper to Match

3-1 Crankshaft

  (7.5°)

Aluminum

-1  PROP-DRIVER

Steel

-3 NUT

1/4" AF Hex Brass

-5  SPRAY BAR NUT

5mm Brass Stock

-6  NEEDLE THIMBLE

1/16" Music Wire

-7  NEEDLE

1/4" AF Hex Brass

-4  SPRAY BAR

Aluminum

-2  PROP-WASHER

35.0 mm

6.0mm 7 mm

Ø19.0mm 

Ø19.0mm 

Ø12.0mm 

Ø17.0mm 

3.0mm 

1.0mm 

Ø10.0mm 

Ø5.0mm 

11.0mm 

4.0mm 

1.5mm 

6.0mm 
26.5mm 

Drill Ø1.6mm

17mm deep
Drill 1mm Ø3.0mm 

Thread
M3 x .5

Note Alignment of
fuel jet to Hex flats.

Ø6.0mm 

Drill 
Ø2.6 mm

Tap M3 x .5 1.0mm 

2.5mm 6.0mm 
13.0mm 

10 mm (ref)

Drill Ø1.6mmØ5.0mm 

Drill Ø2.6 mm

10mm deep

Tap M3 x .5

0.5mm 

Drill Ø3.6 mm

Tap M5 x .8

5.0mm 

Drill Ø1.6mm

8mm deep

Grind Taper

Slit

Ø0.064"

OWEN             2cc Diesel            MATE
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Sheet 8 - General Arangement

Copyright (c) 1989
DC Owen
Wollongong
Australia

3-1 Crankshaft

7-2 Prop-Washer

7-3 Nut

7-1 Prop-Driver

1-1 Crankcase

2-2 Venturi

6-2 Compression Screw

6-1 Cooling Fins

5-1 Piston

3-3 Wrist Pin

3-2 Conrod

2-3 Backplate

4-1 Cylinder

5-2 Contra-Piston

2-1 Bushing

114°

144°

Owen "Mate"
Bore:
Stroke:
Capacity:
Mass:
Designer:

13.3 mm
14.3 mm
2 cc
150 g
David Owen

TDC

138°Transfer Close 
15° ATDC

Transfer Close 
57° ABDC

Exhaust Close 
72° ABDC

Inlet Open
123° BTDC

Exhaust Open
108° ATDC

Transfer Open
123° ATDC

OWEN             2cc Diesel            MATE
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FULL SIZE GOTHAM HOBBY "DEEZIL" ENGINE

SHEET 1 - GENERAL ARRANGEMENT

RJS Feb 1994

Jan 1999

2-2 Crankcase  Cover

2-1 Crankcase

3-4 Drive Washer

3-6 Prop Nut

3-1 Crankshaft

3-2 Crankshaft Bearing

3-5 Drive Washer

6-7 Needle Valve

6-6  Thimble

6-1 Venturi Tube

6-3 Tank Top

6-8 Fuel Tank

6-4 Saddle

5-1 Cylinder Fin Muff

5-5 Tommy Bar

5-2 Piston

3-7 Connecting Rod

5-4 Piston Pin

5-3 Contra-

 Piston

6-2 Pickup Tube

6-9 Pickup Tube Nut

6-10 Jam Nut

4-2 Cylinder Screw

0.010 " Paper Gasket

4-1 Cylinder

3-3 Collet

Inlet Open
129.2° ABDC

101.6°

126.6°

113.2°

Exhause Open
116.7° ATDC

Bypass Open
123.4° ATDC

Inlet Closes
50.8° ATDC

Exhaust Close
63.3° ABDC

Bypass Close
56.6° ABDC

TDC

DEEZIL Timing Diagram

GOTHAM HOBBY "DEEZIL"

Bore:
Stroke:
Capacity:

0.473 in.
0.708 in.
0.1244 cu in.

15 Jan 2000 Timing diagram added BMBI
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SHEET 2 - CRANKCASE AND COVER

RJS Feb 1994

Jan 1999

DEEZIL

0.261" 

0.370" 

0.616" 

3/16"

1.250" 
Thread diameter to

suit -1 Crankcase

0.257" 

0.062" 

Slot 1/16 " wide, 3/32 " deep
with 1 " dia slitting saw

-2  CRANKCASE COVER

Aluminum Casting

Machine

-1  CRANKCASE

Aluminum Casting

5/16 "

7/16 "

7/8 "

0.281" 

0.068" 

0.150" 

0.125" 

Drill 3/8 "folloed by 1/2"  through.

Bore  Ø 0.594 ", 9/16" deep,

then expand bore to Ø 39/64 "  

(0.61") to full depth.

Drill 1/8 ", 7/8" deep

two places

Drill #36 and tap 5-40

1/4 " deep, 4 places.

Locate in assembly

with 4-1 Cylinder

Screw cut 40 TPI

0.016 " deep

1.535" 

0.312" 

1.050" 

GOTHAM HOBBY "DEEZIL" ENGINE

5/16"

7/8"
(ref)

Drill 7/64 " Ø. 4 places
0.370" 

2008-11-17 BMBIAdd missing tap drill size; standardize x-section.

Ream 13/32" Ø

(Ø0.406" )

0.628" 

Drill Letter 'H', tap 5/16-24

Locate in center of boss

14°

0.056" 

Mill, file, grind, or graunch 1/4" wide

channel as indicated to clear 3-7 conrod

A

A

Section A-A

BMBI
Add Section A-A with conrod clearance;
correct lower cylinder bore diameter dimension.

2012-09-07

0.289" 

1.299" 

(ref)
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SHEET 3 - CRANKSHAFT AND ROD

RJS Apr 1994

Jan 1999

-5  FRONT WASHER

Steel (case harden)

-3  COLLET

Soft Brass

-7  CONNECTING ROD

Alloy Aluminum

-4  DRIVE WASHER

Aluminum

-2  CRANKSHAFT BEARING

Bronze

-1  CRANKSHAFT

Leaded Steel

-6  PROP NUT

1/2 " AF Hex Steel

5.400" 

10.740" 

Drill #3

Tap 1/4-28

0.020" 

1/2 "

(stock)

Press fit 

steel bushing

5/32 " OD

  x 0.126 " ID

Press fit

bronze bushing

7/32 " OD
  x 0.188 " ID

Ø 5/16 "

5/32 " Rad

1.375" 

3/16 "

Ø 5/32 "

Drill #60

R0.500" 

R0.750" 

0.354" 

0.203" 

1.250" 

Ø 0.249 "

    0.248 "

Ø 0.3432 "

    0.3427 "

0.125" 

0.010 " longer
than -2 Bushing

length Ø 0.1875 "

    0.1870 "

Ø 0.3437 "
 + 0.0005 "

 - 0.0000 "

Light press fit in 1-1 Crankcase

1/4-28 Thread

0.022 " deep, 5/8 " long

0.188" 

0.375" 

0.031" 

0.625" 

30°

Knurl raised area

7/8 " OD x 5/8 " ID

by 1/32 " high

Ø 15/16 "

(0.94 " nom)

Ø 0.250 "

 + 0.0005 "
  - 0.0000"

Ø 15/16 "

Ø 17/64 "

5/64 "

(0.078"  ")

Saw cut

1/32 "

0.25" 

9/32 "

Ø 0.250 "

 + 0.0005 "
  - 0.0000"

8 Deg

Taper turn at 8 degrees.

15/64 " deep for -3 Collet

Same length as 1-1 Crankcase
bearing housing (3/4" nom)
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SHEET 4 - CYLINDER

RJS Sept 1994

Jan 1999

-1  CYLINDER

Leaded Steel

13/64 "

1/4 "

1/8 "

Thread 5-40

-2  CYLINDER SCREW

Steel (four required)

1/8 "

Typ.

7/16 "

7/8 "

7/8 "

7/16 "

1/8 "

Typ.

Drill 4 holes #38

Locate mating holes

in 2-1 Crankcase

then drill #30

0.473 "
Dia

19/32 "

Push fit in 2-1 Crankcase

(0.594"  ")

0.250" 0.250" 
0.812" 

0.906" 

1.803" 

0.278"  " Inlet

0.109" 

0.219" 

0.563" 

0.094" 
0.125" 

0.250" 

19°

16 °17 °

Intake

2 holes

7/64 " Dia

Bypass

2 holes

1/8 " Dia

Exhaust

2 holes

5/32 " Dia

Exhaust

2 holes

5/32 " Dia

F
R
O
N
T

R
E
A
R

PORT DETAILS

2 X size
Ports are shown
in a single plane

Bypass Ports Inlet Ports

Screw Cut 32 TPI

Exhaust Ports

0.236"  "

Bypass

0.095"  " Exhaust
0.085"  " Flange

Note 1:

Leave a bridge between the
Inlet and bypass Ports.

1. 1.

Lower 1/4 " is

37/64 " Dia (0.578 ")

Ø0.594 "

(Ref.)

Ø0.473 "

(Ref.)
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SHEET 5 - PISTONS

RJS July 1994

Jan 1999

-1  CYLINDER FIN MUFF

Aluminum

-2  Piston

Leaded 4130 Steel
or Cast Iron

-3 CONTRA PISTON

Steel

-5  TOMMY BAR

Steel

-4  PISTON PIN

Bronze

Ø0.556"  nom.

Thread 32 TPI

to fit 4-1 Cylinder

0.510" 

0.050" 

0.050" 

0.144 "

12 Typ.0.808" 

Ø1.125" 

(ref)

Ø0.473 " nom.

Lap to 4-1 Cylinder

with 0.0002 " to 0.0005 "

clearance at TDC

0.125" 

0.351" 

0.710" 
9/16 "

Ø0.1250 "

  + 0.0005 "
  -  0.0000 "

Ø0.405"  "

0.050" 

0.470" 

Ø0.1250 "

  + 0.0005 "

  -  0.0000 "

0.473"  " nom.
Lap for tight push fit

in 4-1 Cylinder

3/8 "

Thread 5/16 " x 24 

3/16 " deep

1/2 "

7/32 "

(0.22 ")

Ø 1/8 "

Ø 1/4 "

Thread 4-40

0.812" 

Fin spacing is
0.144 " center
to center for

all fins

Radius ends

Thread 8-32

Ø1.125" Ø 3/4 "

Drill #27

Tap 8-32

Ø0.556" 

(ref)

Ø0.705" 

Ø 5/16"

Ø 13/32"

0.250" 
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SHEET 6 - FUEL SYSTEM COMPONENTS

RJS Oct 1994

Jan 1999

-3  TANK TOP

Aluminum Casting
-2  PICKUP TUBE

Brass

-7  NEEDLE VALVE

1/16 " Music Wire

NEEDLE VALVE ASSEMBLY

-5 FILLER CAP

Brass

-1 VENTURI TUBE

Aluminum

-4  SADDLE

Aluminum

-6  THIMBLE

Brass

-8  FUEL TANK

Plastic Injection Moulding

1/8 "

7/32 " Ø

Drill 1/32 " Ø 

Vent hole
Thread 8-32

Fine Diamond

Knurl

1 13/32 "

3/8 "7/16 "

7/32 " ØThread

5/16 x 24

1/4 " ØDrill 1/16 " Ø

9/16 "

1/4 "

Drill # 37

11/32 " deep

Tap 5-40

Slit

(saw cut or

 Dremel cut-off disk)

7/16 "

2 7/32 "

1/16 "

3/8 "

31/32

17/32 "

Drill #60 one side only

7/32 " Ø1/8 " Ø

1/16 " Ø

Thread 5-40

"Aunt Gemima" syrup top

(or yuppie water bottle)

No machine work necessary.

1/8 " Ø1/4 " Ø

R 5/32 "

1/8 "

1 - 1/32 " Ø

5/16 " Ø

Ø0.872" 

Ø0.935" 

5/32 "

1/8"

R 5/32 " 9/32 "

1/32 " wide groove

1/32 " deep

Drill #37

Tap 8-32

11/32 "

Break edge

1/2 "

5/32 "

5/16 " Ø

19/32 "

1/8" Ø

Fine Diamond

Knurl

3/16 " Ø

11/32 "

Drill through 1/8 " Ø

for -2 Pickup Tube

1/16 "

1/4 "

-9 FUEL PICKUP NUT

1/4 " AF Hex Brass

Drill #37

Tap 5-40

0.488" 

0.094" 

-10  JAM NUT

1/2 " AF Brass Hex

Tap 5/16 x 24
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RJS Jan 1994

Jan 1999

CYLINDER LAP EXPANDER

Modified 1/4-28 Socket Head Screw

CYLINDER LAP

Brass, Bronze, or Aliminum

PISTON LAP

Brass, Bronze, or Aliminum

3/8 "

1 "

7/16 "

7/32 "

1/2 "

1 "

3/16 "

2 " 5/8 "

3/4 "

cut depth Ø0.471" 

Drill #3 1-5/8 " deep

then 17/64 " 

for 5/8 " deep

0.475 " Ø

11/32 " Ø 10 °

1.375" 

Drill #18,

1/2 " deep

Thread 8-32

1/2 " deep

1/32 " Saw Cuts

Saw Cut (Typ)

Saw Cut

11/32 " Ø

1/4 - 28 Thread

1-1/2 " deep

7/16 " Ø
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Sheet 1 - Cylinder Assembly
PMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB

Mite Mfg Co .098 Diesel 1949

1-31-1998

2-22-1998

As Noted

-1  CYLINDER

-2  CYLINDER HEAD

0.015" 0.059" 

0.126" 

0.056" 

0.498" 
0.560" 0.595" 

0.460" 

0.128" 

0.062" 

0.378" 0.112" 

Cut with 5/16 " Ø Ball Nose cutter
until min wall thickness is 0.015 "

Drill #41

4 places

0.603" 

Ø0.932" 

Ø0.603" 

Ø0.500" Ø0.997" 

Ø0.603" 

Ø0.500" 

60 º

Lightly radius

top edge

Relieve at 45 º

to 0.040 " deep

Section thru Exhaust Ports
Drill # 50

tap 2-56

6 places

Top View

Fin

1

2

3

4

5

6

7

Diameter

0.997 "

0.996 "

0.988 "

0.973 "

0.952 "

0.924"

0.889"

Fin profile formed on 1.130 " radius
center 0.630 " from axis, 0.970 " from
bottom of cylinder flange, or blend
from maximum fin diameter table above.Leaded Steel

Magnesium casting

All fins 0.030 " wide
all gaps 0.050 " wide

0.490" 

Ø0.982" 

0.080" 

0.100" 

Drill #41 to match

cylinder 6 places

Counterbore

11/64 " Ø

0.130" 

0.060" 

All Fins 0.025 "

all gaps 0.035 "

Profile 0.658 " radius

on axis. 0.360 " from base

shave top 0.025 " deep

0.368" 0.383" 



Sheet 2 - Crankcase
RMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB

12-21-97

1-1-98

As Noted

-1 CRANKCASE

Mite Mfg Co .098 Diesel 1949

Ø0.398" 

Ø0.312" 

0.072" 

0.156" 

0.418" 

0.250" 

0.350" 

0.100" 

Ø0.188" 

Ø0.125" 

Ø0.285" 

Drill #21

R0.401" 

R0.217" 

R0.111" 

0.166" 

0.552" 

0.535" 

Ø0.775" 

Screw cut 32 TPI 

0.019 " deep

Ø0.716" 

0.074" 

1.250" 1.500" 

0.306" 

Ø0.190" 

Drill #42

(4 places)

Drill #47

Ø0.608" 

Drill #70

Tap 2-56

R0.154" 

0.535" 

25°

0.766" 

0.016" 

0.500" 

Magnesium Die Casting
with cast-in bronze bush

0.604" 

0.143" 

1.228" 

0.401" 

0.102" 

0.190" 

Ø0.928" 

Drill #50. 1/4" deep

on 0.766 " PCD

Tap 2-56 (3 places)

Ø0.250" 

(ream)



Sheet 3 - Piston
RMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB

12-21-97

1-1-98

As Noted

Mite Mfg Co .098 Diesel 1949

-2  WRIST PIN

-6  BACKPLATE

-1  PISTON

0.490" 

0.125" 
Round Ends

0.129" 

0.255" 

0.442" 
0.505" 

Ø0.500" 

Ø0.428" 

0.375" 

Relive with 3/8 " Ø
end mill cutter

Cast Iron

Drill Rod

Magnesium Casting

-4  CUT-OFF VALVE

Aluminum

-5  CUT-OFF ARM

1/8 " Aluminum Rod

0.930" Drill #60

0.380" 

0.586" 

0.166" 

Ø0.196" Ø0.125" 

Drill #32 for press fit

of -5 Cut-Off Arm

Drill #52

Drill 3/32 "

1/16 " deep

Round ends

0.140" 

0.253" 

0.050" 0.125" 

0.265" 

0.280" 

1.028" 

Ø0.125" 

Ream undersize 0.125 " Ø

for press fit of -2 Wrist Pin

Ø0.618" 

Ø0.200" 

Ø0.876" 

Ø0.742" 

Ø0.216" 

Ø0.125" 

0.106" 

-3  CONNECTING ROD

Aluminum

Ø0.216" 

Ø0.740"

Thread 32 TPI

Ø0.876"

(ref)

0.104" 

2001.5.1 Missing dimensions added BMBI

Drill #50 1/4" deep

Csk and tap 2-56

0.125" 

1.500" 



Sheet 4 - Drive Train
PMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB 2-22-1998

As Noted

-1  DRIVE WASHER

Mite Mfg Co .098 Diesel 1949

1-31-1998

Steel

-2  PROP WASHER

Steel

Counter drill 1/14 " Ø

0.035"  " deep to sholder

0.042" 

0.066" 

0.394" 

Ø0.750" Ø0.316" 

Drill 6/16 " Ø

Medium Knurl

Recess 0.5 " Ø

to 0.015 " deep

Ø0.500" 

Chamfer at 60 º

Chamfer at 60 º

0.050" Ø0.750" Drill 3/16 " Ø

-4  CRANKSHAFT

Steel

-3  PROP BOLT

10-32 High Tensile Steel Bolt

1.175" 

0.109" 

0.006" 

1.125" 

0.465" 

0.125" 

0.250" 

Ø0.690" 

Ø0.480" 

Ø0.250" 

Ø0.125" 

Drill 5/32 " Ø

5/8 " deep

Drill 5/32 " Ø

Drill #21

Tap 10-32

Chamfer

118 º

included

0.543" 

0.625" 

1.240" 



Sheet 5 - FUel System
RMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING
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ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB

12-21-97

3-8-98

As Noted

-6  FUEL TANK

Mite Mfg Co .098 Diesel 1949

Plastic

-5  NEEDLE VALVE

1/16 " Ø Music Wire

-2  SPRAY BAR

Brass

-1 SPRAY B AR NUT

3/16 " AF Hex Brass Rod

-4  NEEDLE VALVE THIMBLE

Brass

-7  TANK STUD

Brass Rod

-3  TANK NUT

3/16 " AF Hex Brass Rod

-8  FUEL FILLER CAP

1/4 " Gits Cap

0.644" 

0.377" 

0.187" 

0.062" 

0.880" 

3/16 " AF

0.060" 

Drill #37

Tap 5-44

Thread

5-44

Ø0.250" 

Ø0.125" 

Drill thru

1/16 " Ø

Drill thru #66

Ø0.325" 

Ø0.155" Drill 1/16" Ø

0.067" 

0.317" 

Fine straight knurl
Drill #37

Tap 5-44

Slit 1/132 "

0.885" 0.315" 

1.200" 3/16 " AF0.060" 

Drill 3/64 " Ø

Tap 2-56

0.345" 0.345" 

1.500" 

Thread 2-56

Ø0.860" 

Ø0.742" 

Drill #43

for -7 Stud

1.450" 

0.588" 0.213" 

0.139" 

Drill 1/4 " Ø

for Gits Cap

Drill 1/8 " Ø

for fuel tube

0.084" Grind 

to taper



PMB

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

PMB

Mite Mfg Co .098 Diesel 1949

1-31-1998

2-22-1998

As Noted

2-1  Crankcase

3-1  Piston

3-2  Wrist Pin 3-3 Connecting Rod

3-6  Backplate

4-1  Drive Washer

4-4  Crankshaft

4-2  Prop Washer

4-3  Prop Bolt

5-8  Fuel Filler Cap

5-6  Fuel Tank

5-3  Tank Nut

5-7  Tank Stud

1-1  Cylinder

1-2  Cylinder Head

2-56 x 3/16 " Round Head

Machine Screw (10 reqd.)

1/4 "

5-4 Needle Thimble

5-5  Needle Valve

5-1  Spray Bar Nut 5-2  Spray Bar

3-4  Cut-off Valve 3-5  Cut-off Arm

Inlet Close 
12.8° BTDC

Transfer Close 
32.9° ABDC

Exhaust Close 
54.3° ABDC

Inlet Open
12.8° ABDC

Exhaust Open
125.7° ATDC

Transfer Open
147.1° ATDC

TDC

154.4°

Mite .098 Fixed Compression Diesel

Bore:
Stroke:
Displacement:

0.500"  (12.7mm)
0.500"  (12,7mm)
0.098cuin (1.609cc)

2007-08-14 Revise and standardize timing diagram BMBI

56.0°
Sub-piston Induction:

Starts 152° ABDC
Ends 28° ATDC

108.6°

Sheet 6 - General Arrangement
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Full Size
Ein Dieselmotot zum Selbstbauen

As Noted

BMBI

E. Mancini 1943

Section B-B Section A-A

Section D-D

Section C-C

-1  Crankcase

Aluminum Casting

-2  Bypass

Aluminum Casting

24.0mm 

26.0mm 22.0mm 

20.0mm 

33.5mm 

19.0mm 

21.0mm 

11.0mm 

9.0mm 

28.0mm 

24.0mm 

Ø8.5mm 

Ø38.0mm 

15.0mm 

16.0mm 4.0mm 

Drill Ø3.2 mm

(4 places)

Screw Cut 32 TPI

0.5 mm Deep

13.2mm 9.0mm 

24.0mm 

Drill thru 5.0 mm

Tap 6mm, 32 TPI

5.0 mm Deep

5.0mm 

13.2mm 

24.0mm 

4.8mm 

4.5mm 21.0mm 

2.0mm 

5.0 mm

Machine

Ø34.0mm 

9.0mm 

-3  Stud (4 required)

Mild Steel

6.0mm 6.0mm 

22.0mm 

3.2mm 

Drill 3.0 mm.

5.0 mm Deep.

Tap 3.2 mm

18.0mm 

18.0mm 

Ø18.0mm 

Ø20.0mm 

14.0mm 

40.0mm 48.0mm 

24.0mm 

14.0mm 24.0mm 14.0mm 

7.0mm 

Ø20.0mm 

Ø18.0mm 

Drill Ø3.2 mm

(4 places)

18.0mm 
3.8mm 

R3.0mm 

BMBIAmended per Modele Reduit D'Avion 5/194410 Feb 2000

8.0mm 

Ø15.0mm 

12-22-1998

BMBIFixed lower piston travel problem2006-10-04
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E. Mancini 1943

-1  Cylinder

Steel

-2  Cylinder Muff

Aluminum

-3  Connecting Rod

Duralium

-4 Piston

Cast Iron

-5  Contra-piston

Cast Iron

-6 Cylinder Nut (4 required)

5 mm AF Hex Mild Steel

F

F

Schnitt  F-F

-7  Gudgeon Pin

4 mm Drill Rod

14.0mm 

4.0mm 

Lightly Dome ends

Drill through 2 mm

2.0mm  mm

(typ)

1.0mm  mm

(typ)

12.0mm 

Ø28.0 mm

(top and bottom)

Ø36.0 mm

(mid point)

Screw cut 32 TPI

0.5 mm deep

to fit -1 Cylinder

Drill 4 mm. tap Ø5.0 mm for

3-3 Compression Lever

15.0mm 

9.0mm 

4.0mm 

28.0mm 

45.0mm 

5.8mm 

4.1mm 

Ø4.0 mm

(ream)

Ø6.0mm 

Ø6.0 mm

(ream)

Ø10.0mm 

4.0mm 

6.0mm 

6.0mm 

7.0mm 
4.0mm 

9.0mm 

Ø14.0 mm - Lap for

tight press fit in -1
Tap 10 mm for

Lapping Fixture

Drill 2.2 mm

Tap 32. mm

4.0mm 

4.3mm  mm AF

24.0mm 

18.0mm 

51.0mm 

3.0mm 

3.0mm 
2.0mm 

20.0mm 

31.0mm 

12.0mm 

9.0mm 

5.0mm 

5.0mm 

4.0mm 

18.0mm 

Ø14.0mm 

Ø12.0mm 

Ø10.0mm 

4.0mm  mm Ream 

for press fit of -7

11.0mm 

12.0mm 

Ø19.0 mm

Thread 32 TPI

0.5 mm Deep

Ø14.0 mm

(ream and lap)

Ø3.2 mm

4 places

24.0mm 18.0mm 

Dome to match

-4 Piston Crown

8.0mm 

7.0mm 

Ø18.0 mm

(ref)

Ø14.0 mm

(nom bore)

5.0mm 

24.5mm 

1.5mm 

14.5mm 

Drill top fin

Ø3.0 mm

on 16 mm PCD

(4 places)

18.0mm 

22.0mm 

20.0mm 

Ø1.0mm 

9 Feb 2000 Amended per Modele Reduit D'Avion 5/1944 BMBI

Ø53.0mm 
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E. Mancini 1943

-2  Backplate

Aluminum

-4  Induction Tube

Aluminum

-9  Prop Drive Washer

Mild Steel

-8  Split Cone

Brass

-3  Conpression Lever

Mild Steel

-1  Crankshaft

Steel

-5  Spray Bar Nut

7 mm AF Hex Brass

-7  Needle Valve

Brass (fabricate)

-6  Spray Bar

Brass

-10  Prop Nut

1/2 " AF Hex Steel

28.2mm 26.8mm 

0.5mm 

5.0mm 

3.5mm 

9.5mm 

8.5mm 

6.4mm 

15.0mm Thread 

1/4-28 12.0mm 

Ø6.0mm 

Ø33.0mm 

Ø40.0mm 

Ø16.0mm 

Ø8.5 mm

(ref)

Ø38.0mm 

Ø32.0mm 

35.0mm 

2.0mm 

6.0mm 

6.0mm Screw Cut 32 TPI

0.5 mm Deep to

match 1-1

Drill Ø2.0 mm

1.0 mm Deep

on 35 mm PCD

(4 places)

10.0mm 
8.0mm 

7.0mm 
9.0mm 

Drill through

Ø5.0 mm
Ø7.5mm 

9.0mm 7.0mm 

4.0mm Drill through 4.7 mm

Thread to fit 1-2 Bypass

4.0mm 

0.5mm 

24.0°

Ø20.0mm 
Ø19.0mm 

Ø16.0mm 

Ø6.4mm 

Knurl

0.4mm 

Ø8.0mm Ø6.4mm 

4.0mm 

6.0mm 

6.0mm 14.0mm 

4.5mm 

2.0mm 

9.0mm 
2.0mm 

Drill thru 1.0 mm

Tap 1.5 mm 

10 mm deep

Ø4.7mm 

Cross Drill 1.0 mm

Ø8.0mm 

6.7mm 

6.9mm 

3.0mm 
Tap 4.7 mm

2.0mm 23.9mm 

8.0mm 

Thread 1.5 mm

15.0mm 

8.0mm 

4.0mm 

17.0mm 

2.0mm 

5.0mm 

Thread 4.5 mm

5.4mm 

10.7mm 

Drill #3

Tap 1/4-28

1.0mm 

BMBIAmended per Modele Reduit D'Avion 5/19449 Feb 2000
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1-1  Gehause

1-2  Uberstromkanal

3-1  Kurbelwelle

2-1  Zylinder

2-2  Zylinderkopf

3-3  Kompressionsverstellschraube

3-4  Luftzufuhrung

3-2  Gehausedeckel

3-6  Nadelfader

3-7  Vergasernadel

Ein Dieselmotor zum Selbstbauen

Hubrum (Displacement):
Bohrung (Bore):
Hub (Stroke):

3.68 ccm
14 mm
24 mm

(0.22 cu in)
(0.551 in)
(0.945 in)

Konstrukter: E. Mancini, 1944

(A Diesel Motor from Selstbaum built by E.Mancini, 1944)

Transfer opens
134.1º ATDC

Exhaust opens
127.7º ATDC

Intake closes
42.0º ATDC

106.6º

90.2º

Intake opens
138.0º ABDC

Exhaust closes
53.3º ABDC

Transfer closes
45.1º ABDC

TDC

84.0º

BMBIAmended per Modele Reduit D'Avion 5/19449 Feb 2000

BMBIRevise crankcase for lower piston movement2006-10-05
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2 X SIZE

Drill #30

4 places

Drill #30

4 places

Exhaust IntakeTransfer

Fin Diameter

1

2

3

4

5

6

7

1.457 "

1.415 "

1.369 "

1.323 "

1.277 "

1.231 "

1.181 "

-1  CYLINDER

Chrome Steel

-2  BYPASS COVER

Steel

-4  COMPRESSION SCREW

Steel

-6  CONTRA PISTON

Cast Iron

-5  TOMMY BAR

3/32 " Drill Rod

3.969" 

15.000" 

-8  WRIST PIN

5/32 " Drill Rod

-3  CYLINDER HEAD

Aluminum

-7  PISTON

Cast Iron

-9 CON ROD

Aluminum

0.020" 

0.921" 

0.295" 

0.205" 

Ø0.630" 

Ø0.748" 

Ø1.181" 

Ø0.945" 

1.520" 

1.000" 

0.079" 

0.020" 

0.220" 

0.079" 

1.457" 

0.630" 

0.748" 

1.181" 

0.079" 

Ø0.630" 

Ø1.181" 

Ø1.457" 0.479" 

0.197" 

0.197" 

0.094" 0.866" 

0.551" 

0.630" 

0.512" 
0.372" 

0.630" 

1.460" 

0.819" 

0.504" 

0.433" 

0.079" 

0.079" 

Ø1.181" 

0.630" 

0.551" 

0.433" 

0.551" 

0.276" 

0.236" 

0.433" 

0.984" 

0.156" 

0.276" 

0.236" 

0.118" 

Ø0.156" 

0.374" 

0.236" 0.354" 

0.236" 0.236" 

0.157" 

0.236" 

1.969" 

"NOVA 1"  4.5ccm Tweetakt Diesel

Sheet 1 - Cylinder Components
3.14.1998

IJvLeeuwen 12.27.43

0.123" 

Ream

5/32 "

Ream

1/4 "

(second exhaust port omitted for clarity)

0.098" 

0.118" 

0.236" 

0.236" 

0.571" 

0.866" 

0.177" 

0.846" 

0.236" 

0.236" 

0.118" 

0.098" 

Thread 32 TPI

0.028 " deep

0.118" 

1.063" 

Drill 3/32 " Ø

for -5 Tommy Bar

0.512" 

0.472" 

R0.157" 

R0.079" 

Drill letter "O"

tap 3/8 " 32 TPI

Drill #30

4 places

30 Jul 1998 Contrapiston crown size increased PMBI
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"NOVA 1"  4.5ccm Tweetakt Diesel

Sheet 1 - Cylinder Components

As Noted

Drill #30

4 places

Drill #30

4 places

Exhaust IntakeTransfer

2.5mm 

3.0mm 

6.0mm 

6.0mm 

14.5mm 

22.0mm 

4.5mm 

21.5mm 

16.0mm 

19.0mm 

30.0mm 

37.0mm 

38.6mm 

25.4mm 

2.0mm 

2.0mm 

2.0mm 

0.5mm 

5.6mm 

Ø30.0mm 

Ø37.0mm 

Ø16.0mm 

Ø24.0mm 

Ø30.0mm 

Ø19.0mm 

Ø16.0mm 

6.5mm 

23.4mm 

0.5mm 

5.0mm 

Fin Diameter

1

2

3

4

5

6

7

37.0 mm

35.9 mm

34.8 mm

33.6 mm

32.4 mm

31.3 mm

30.0 mm

-1  CYLINDER

Chrome Steel

-2  BYPASS COVER

Steel

5.0mm 

27.0mm 

3.0mm 

12.0mm 

5.0mm 

Drill

3/32 " Ø

Thread 

1/4" - 32

-4  COMPRESSION SCREW

Steel

-6  CONTRA PISTON

Cast Iron

22.0mm 2.4mm 

-5  TOMMY BAR

3/32 " Drill Rod

4.0mm 

15.0mm 

-8  WRIST PIN

5/32 " Drill Rod

-3  CYLINDER HEAD

Aluminum

16.0mm 

14.0mm 

3.0mm 

6.0mm 

Ø4.0mm 

14.0mm 

11.0mm 7.0mm 

6.0mm 
11.0mm 9.5mm 

25.0mm 

7.0mm 

4.0mm -7  PISTON

Cast Iron

50.0mm 

4.0mm 

6.4mm 

6.0mm 

6.0mm 6.0mm 

9.0mm 

3.0mm 

6.0mm 

4.0mm 

Ream

1/4 "

-9 CON ROD

Aluminum

3.14.1998

IJvLeeuwen 12.27.43

Ream

5/32 "

(second exhaust port omitted for clarity)

6.0mm 

6.0mm 

3.0mm 

2.5mm 

11.0mm 

13.0mm 
2.0mm 

2.0mm 

12.0mm 

16.0mm 

37.0mm 

19.0mm 

11.0mm 

R4.0mm 

R2.0mm 

Drill letter "O"

tap 3/8 " 32 TPI

Drill #30

4 places

Ø30.0mm 

16.0mm 

13.0mm 
9.5mm 

30 Jul 1998 Contrapiston crown size increased PMBI
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2 X SIZE

Drill #37 Tap 5-44

or 1/8" Whitworth

4 places

-1  CRANKCASE

Cast Aluminum

-2  BUSHING

Cast Iron

-3  BACKPLATE

Aluminum

0.375" 0.512" 

1.122" 

0.276" 

0.748" 

1.181" 

0.274" 
0.236" 

1.181" 

0.787" 

1.339" 

0.393" 0.355" 

0.197" 

0.512" 0.750" 0.993" 

R0.118" 

R0.079" 

0.748" 

0.669" 

0.984" 

0.157" 0.157" 

2.205" 

R0.079" 

Drill #31

4 places
R0.157" 

0.177" 

1.181" 1.299" 1.378" 1.575" 

0.195" 

0.274" 

0.392" 

0.430" 

0.059" 

Sheet 2 - Crankcase

"NOVA 1"  4.5ccm Tweetakt Diesel

3.14.1998

IJvLeeuwen 12.27.43

Screw cut 32 TPI

32 TPI

Machine

1.890" 

0.671" 

1.083" 

1.831" 

0.694" 

Front crankcase diameter increased from 16 mm to 0.694 " PMBI3-25-1998

0.157" 

R0.039" 

R0.118" 

R0.039" 
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Sheet 2 - Crankcase

As Noted

"NOVA 1"  4.5ccm Tweetakt Diesel

4.0mm 

R1.0mm 

R3.0mm 

R1.0mm 

17.0mm 

25.0mm 

4.0mm 4.0mm 

48.0mm 56.0mm 

R4.0mm 

R12.0mm 

4.5mm 

10.0mm 

11.0mm 

35.0mm 40.4mm 30.0mm 33.0mm 

1.5mm 

9.5mm 13.0mm 

28.5mm 

Ø3.0 mm

4 places

Drill #37 Tap 5-44

or 1/8" Whitworth

4 places

-1  CRANKCASE

Cast Aluminum

-2  BUSHING

Cast Iron

-3  BACKPLATE

Aluminum

3.14.1998

IJvLeeuwen 12.27.43

5.0mm 

7.0mm 

Screw cut 32 TPI

Machine

Front crankcase diameter increased from 16 mm to 0.694 " PMBI3-25-1998

R2.0mm 

7.0mm 

19.0mm 

30.0mm 

7.0mm 
6.0mm 

30.0mm 

20.0mm 

34.0mm 

10.0mm 9.0mm 

5.0mm 

13.0mm 

R3.0mm 

R2.0mm 

19.0mm 

32 TPI

17.0mm 

27.5mm 

46.5mm 

17.6mm 20.0mm 24.0mm 
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-4  PROP WASHER

Steel

-1  CRANKSHAFT

Steel

-9  NEEDLE VALVE

3/32 " Drill Rod

-8  FUEL TANK

0.5mm Shim Brass

-6  INTAKE TUBE

Brass

-3  PROP NUT

Hex Steel

-2  PROP DRIVER

Steel

-5  CIRCLIP

Drill Rod

-7  SPRAY BAR

5/32 " Brass Tubing

Medium Knurl
Taper to match

-1 Crankshaft

Drill #60

Drill #3

Tap 1/4 - 28

Drill #22

Sheet 3 - Drive Train

"NOVA 1"  4.5ccm Tweetakt Diesel

3.14.1998

IJvLeeuwen 12.27.43

1.004" 

1.122" 0.354" 

2.539" 

0.709" 

0.177" 

2.717" 

0.335" 

0.472" 

0.250" 0.432" 

0.119" 

Ø0.394" Ø0.250" 

Ø1.260" Ø0.375" 

Thread 1/4 - 28

0.709" 

Ø0.250" 

Ø0.945" 

0.591" 

0.827" 

2.953" 

0.079" 

0.157" 

0.315" 

0.984" 

1.575" 

0.398" 

Tap 3-44

Thread

3-44

Ø0.276" 

Ø0.236" 

0.906" 

1.260" 

0.130" 

0.787" 
0.276" 

R0.354" Drill 5/32 "

Ø0.945" 

Ø0.709" 

Ø0.250" 

0.079" 

0.157" 

0.433" 

Ø0.394" 

Ø0.217" 

0.153" 

0.028" 

0.213" 

0.423" 

0.237" 

1.181" 

1.299" 

0.276" 

0.254" 

0.689" 

Drill #22

Drill #16

0.197" 

0.039" 

0.039" 

R0.630" 

0.694" 

0.195" 0.158" 

0.354" 
Drill #60

10 °

30 Jul 1998 Taper of crankshaft dimensioned PMBI
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Sheet 3 - Drive Train

As Noted

"NOVA 1"  4.5ccm Tweetakt Diesel

-4  PROP WASHER

Steel

-1  CRANKSHAFT

Steel

-9  NEEDLE VALVE

3/32 " Drill Rod

-8  FUEL TANK

0.5mm Shim Brass

-6  INTAKE TUBE

Brass

-3  PROP NUT

Hex Steel

-2  PROP DRIVER

Steel

-5  CIRCLIP

Drill Rod

-7  SPRAY BAR

Brass Tubing

1.0mm 

11.0mm 

Ø32.0mm 

Ø6.4mm 

Ø10.0mm 

R16.0mm 

3.0mm 

Medium Knurl
Taper to match

-1 Crankshaft

Ø6.4mm 

Ø24.0mm 

33.0mm 

6.0mm 24.0mm 

Ø4.0 mm

17.5mm 

7.0mm 

6.4mm 

3.4mm 

4.0 mm

Ø5.5mm 

Ø10.0mm 

20.0mm 

23.0mm 9.0mm 

32.0mm 

R9.0mm 

3.0mm 

7.0mm 

Ø7.0mm 

Ø6.0mm 

Ø4.0mm 

40.0mm 

25.0mm 

8.0mm 

10.0mm 
2.5mm 

21.0mm 

75.0mm 

15.0mm 

Drill #60

11.0mm 

4.0mm 

2.0mm 

Ø6.4mm 

Ø18.0mm 

Ø24.0mm 

10.7mm 

5.4mm 

Drill #3

Tap 1/4 - 28

12.0mm 

25.5mm 

Drill 4mm

3.14.1998

IJvLeeuwen 12.27.43

6.4mm 

27.0mm 

28.5mm 9.0mm 

64.5mm 

8.5mm 

4.5mm 

Ø9.5mm 

Thread 1/4 - 28

Ø4.5mm 

2.0mm 

4.0mm 2.6mm 

Thread

3-44

Tap 3-440.7mm 

5.0mm 

1.0mm 

18.0mm 17.6mm 

4.9mm 4.0mm 

9.0mm 

10 °

Drill #60

30 Jul 1998 Taper of crankshaft dimensioned PMBI
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Sheet 4 - General Arrangement

As Noted

"NOVA 1"  4.5ccm Tweetakt Diesel

1-1 Cylinder

1-2 Bypass Cover

1-4 Compression Screw 1-5 Tommy Bar

1-6 Contra-Piston

2-1 Crankcase

3-2 Prop Driver

3-3 Prop Nut

3-1 Crankshaft

3-4 Prop Washer 2-2 Bushing

1-7 Piston

1-8 Wrist Pin

1-9 Con Rod 3-5 Circlip

2-3 Backplate

3-8 Fuel Tank

3-6 Intake Tube

3-7 Spray Bar

3-9 Needle Valve

3.14.1998

IJvLeeuwen 12.27.43

"NOVA 1"

Capacity:
Bore:
Stroke:

4.5ccm
16mm
22mm

(0.275 cu in)
(0.630 in)
(0.866 in)

by I.J. v.LEEUWIN  Rijswijk  12-27-1943

1-3 Cylinder Head

1/8 " BSW Cheese Head or 

5-44 x 1/4" Screw and Nut (4 off)

Alternate design to facilitate assembly of connecting rod:

Shorten crank pin at forward end of circlip groove.

Increase depth of back plate by 2mm (0.080") and

cut deeper thread in crankcase to suit.

July 4, 1998 Alternate design detail added. PMBI

88.8°

92.6°

104.2°

Intake open
135.6° ABDC

Intake close
44.4° ATDC

Exhaust open
127.9° ATDC

Transfer open
133.7° ATDC

Transfer close
46.3° ABDC

Exhaust close
52.1° ABDC

TDC

2007-08-16 Standardize timing diagram BMBI
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RMBI 1-5-1999

As Noted

Machine

1/8 "

15/32 "

19/64 "

15/32 "

Ø 15/32 "

Ø 21/32 "

Ø 1-3/16 "

1-3/16 "

1-3/16 "

Drill #47
7/16 " deep

Tap 3-44

Ø1.000" 

Ø 1/2 "

1-1/8 "

1-5/16 "

1-1/8 "

0.760" 

Ø 1/4 "

Ø 3/8 "

1-3/16 "

0.522" 

1-3/16 "

1/8 "

3/16 "3/4 "

5/8 "

15/32 "

21/32 "

7/16 "

5/8 "

1-3/4 "

Bore 

27/32 " Ø

(0.844 ")

Drill #50. tap 2-56

(top only)

Drill thru 1/8 " Ø

5/32 "

Drill #34, 4 places

Ø1-1/32 " (as cast)

Drill #39. 2 places

Ø15/16 " (turn)

1-5/16 "

5/32 "

Profile of cylinder mounting flange machined with 3-1 Cylinder in place

Case center line was used as

casting parting line on original

Note:

Pattern for casting could use a 1-5/16 " circular
flange on top of a 1-1/32 " cylinder with profiles
machined in later.

-1  CRANKCASE

Aluminum Casting

Retaining clip groove.

0.024" wide. 0.012" deep.

centered 1/16" from face.

3/16 "

1.062" 

R11/16"

R11/16"

Blend edges
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Sheet 2 - Cylinder and Housing1.17.1999BMBI
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RMBI 1-5-1999

As Noted

-1  FRONT BEARING

Aluminum Casting

6
8 5

-2 CYLINDER

Cast Iron or Steel

-8  CONROD (Original)

Steel H&T

-4  CONROD (modern)

2024 T3 Dural

-6 PISTON (Original)

SG Cast Iron

-3  PISTON (modern)

SG Cast Iron

-7  CONROD SOCKET (Original)

Steel (peen both ends)

-5  WRIST PIN

1/8 " Drill Rod

1-3/16 " Ø1 " Ø

3/8 " Ø (ream)

9/16 " Ø

1/8 " Rad

1/4 "

1/32 "

5/32 "
0.094" 

7/16 "

7/16 "

3/32 "

1/2 " Ø

1.187" 

1/2 " Ø

Drill #39 to

clear 3-48

(2 places)

AA

13/32 "

1-1/8 "

Drill #47

Tap 3-48

(2 places)

23/32 " Ø

25/32 " Ø

(ref)

Flange profiled with 

1-1 Crankcase

5/8 "

27/32 "

1/4 "

3/32 "

11/16 "
19/32 "

5/16 "

23/32 " Ø

5/8 " Ø

3/8 " Ø

9/16 "

1/8 " Ø (ream)

3/16 "

11/16 "5/8 "

23/32 " Ø

5/8 " Ø

1/8 " Ø

11/16 "

1-3/16 "

9/64 " Rad

3/16 " Ø

(ream)
9/64 " Rad

3/16 " Ø

(ream)

1/8 " Ø

(ream)

1/8 " Rad

1/8 "

7/32 "

1/4 "

5/16 "

3/16 " Ø

Ball

3/16 "

1-5/16 "

3/64 " Rad.

1/4 " Ø1/8 " Ø

B

B

5/64 "

1/8 "
1/16 "

27/32 "

29/32 "

25/32 "

All Fins 1/32 " wide

All Gaps 1/16 " wide

1-1/16 " Ø

1-1/4 " Ø

1 " Ø

9/16 " Ø

3/8 " Ø
Drill #4. Tap 1/4-32

Section B-B

Section A-A

Radius Ends

3/32 "

9/32 "

5/32 "

1/8 " Ø

Machine
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Sheet 3 - Crankshaft and Timer
1.17.1999BMBI
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As Noted

-1  CRANKSHAFT

Steel

7/32 "

1/8 "

1-3/8 "15/16 "

1-9/32 "

1/8 "

1/2 "

3/8 "

31/32 " Ø

3/8 " Ø

3/16 " Ø

Drill thru 1/8 " Ø1/16 "

13/16 " Ø

1/2 " Ø

7/8 " Ø

1/4 " Ø Taper to
match -2 Cone

9/16 " Ø 1/2 " Ø

1/8 "

1-5/8 "

1/16 " Rad.

1/16 " Rad

5/8 " Ø

9/16 " Ø

1/2 " Ø

1/8 "

1/2 "

1/8 "

3/16 "

1/32 " Slit 4 places5/32 "

1/4 "

15/32 "

7/32 "

Rivit Contact Point

1/16" Brass Rivir 2 places

Contact made from 0.015 " 

spring steel  3/16 " wide

Radius tip.

-3  PROP DRIVE WASHER

Steel

-4 TIMER ASSEMBLY

Aluminum Casting

-5  TIMER ARM

1/16 " Steel Strip

-6  PROP NUT

Hex Steel

-7 INSULATOR

Phenolic

-8  FIXED POINT STRAP

1/32 " Brass Shim

1/4 "1-3/4 "5/8 "

7/8 "3/16 " 3/16 "

2-5/8 "

3/16 "

3/32 " Ø hole for fixed point (rivet)

13/16 " Ø

9/16 " Ø

11/16 " Ø

1/4 "

1/32 " Slit

3/16 "

1/2 " AF

Drill #3. Tap 1/4-28

1/32 "

1/4 " Ø

7/8 " Ø

1/32 "

3/16 "

-2  PROP WASHER

Steel

1/8 "

Chamfer edges 1/64 "

NOTE:

Cam flat filed after
crankshaft finished.

11/64 "

1/8 "

-9  SPLIT CONE

Brass

Ø0.250" 

OD Taper to match

-3 Prop Drive Washer

Slit with "Dremel" cut-off wheel

Thread 1/4-28

Drill 7/32 " Ø
two places

on 21/32 " PCD

1/4 " Ø
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Sheet 4 - Fuel System
1.17.1999BMBI
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As Noted

-6  FUEL TANK

Screw top jar

-5  THIMBLE

Brass

-1  SPRAYBAR

Brass

-2  SOLDER LUG

.010 Shim

-3  RATCHET

.010 Shim

-4  NEEDLE VALVE

2-56 "Du-Bro" Push Rod

-7  SPRAY BAR NUT

1/4 " AF Hex Brass

1/16 "
3/32 "

Dome Top (1/64 ") Fine Straight Knurl

Ø 1/4 "
Drill 1/8 " Ø. 1/8 " deep

to clear -1 Spraybar

Drill thru #50

Tap 2-56

1-1/4 "

Insert 3/32 " Ø brass
tube and solder.

Drill #60 one side only

19/32 "

Drill thru #50.
Tap 2-56 to #60 hole

Ø 1/8 "

Thread 5x40

Ø 1/8 "

Ø 1/4 "

3/4 "

3/16 "

Fold Line

1-3/4 "

1 "

3/8 "

1/4 "

(development)

1/2 "

1/8 " Rad

Ø 1/8 "

3/32 " Rad.

Drill #43

3/16 "

13/32 " (ref)

Drill #37

Tap 5-40

1/8 "

1/4 " AF

Drill 1/8 " Ø

Drill 1/16 " Ø Fill Hole

Stamped Tin Lid

Solder to -4 Needle Valve after
running position determined

Drill 3/32 " Ø to within

1/16 " of #60 hole.

Ø0.490" 

R3/16 "

Ø23/32 "

-8  CLACK VALVE

.016 Brass Shim

-9  VALVE RETAINER

.020 Music Wire

Ø0.526 "

Approx 3/32 "

Lap rear side flat on 800 grit paper 
over glass surface plate.

Adjust center bar to allow
-8 Clack Valve 1/32 "
fore-aft movement.

Thread 2-56

-1 Spraybar, -2 Ratchet and -3 Lug
are soldered together on final assembly
so Spraybar hole is centered in venturi.
(see Sheet 5)
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Sheet 5 - General Arrangement
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1.5 x Full Size

4-1 Spray Bar

4-3  Ratchet

4-5 Thimble

4-4 Needle Valve

4-2 

Solder

Lug

1-1 Crankcase

3-4 Timer Assembly

3-2 Cylinder

3-8 Fixed Point Assembly

2-1 Front Bearing

2-6 Piston
2-8 Conrod

Socket

(rivited)

3-9 Split Cone

4-9 Valve Retainer

4-8 Clack Valve

2-8 Conrod

4-1, 2 and 3

soldered as

an assembly.

3-7 Insulator

3-5 Timer Arm

3-1 Crankshaft

3-6 Prop Nut

79.6°

137.8°

Transfer opens
140.2° ATDC

Exhaust opens
111.1° ATDC

Transfer closes
39.8° ABDC

Exhaust closes
69.8° ABDC

RMB 1997-12-21

PMB 1998-01-01

TDC

0.304 cuin  (4.49 cc)

0.750 "  (19.05mm)

0.719 "  (18.26mm)

Scrapper "29"

Capacity:

Stroke:

Bore:

2007-08-10 Correct timing diagram and rearrange layout BMBI

4-6 Tank (top only shown)

4-7 Nut

3-3 Prop Driver

3-2 Prop Washer
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PMB
Sheet 1 -  Crankcase

As Noted

Klemenz-Schenk DYNO 1

27 5

12.0mm 

22.0mm 22.0mm 

22.0mm 44.0mm 

Drill 4 holes Ø2.3 mm

on a 22.0 mm PCD.

8 mm deep.

Tap M2.6 (6BA)

Drill 4 holes Ø3.2 mm

R1.0mm 

R3.0mm 

R1.0mm 

15.5mm 

5.5mm 

2.5mm 

22.0mm 

5.0mm 

Screw Cut 

M31x1 (32 TPI)

1.0mm Tap M3

(5 BA)
6.0mm 

Ø35.0mm 

29.0mm 

9.0mm 

22.0mm 

R2.0mm 

Ø14.0mm 

9.0mm 

2.0mm 11.0mm 

8.0mm 

52.0mm 

Ø31.0mm 

7.75 mm

4.0mm 

Ø14.0mm 

Ø8.0 mm (nom)

for press fit of

-2 Front Bearing

Ø12.0mm 
Ø8.0mm 

Ø6.0 mm

(ream)

1.5mm 26.0mm 

2.0mm 

5.0mm 

5.0mm 

8.0mm 

3.0mm 

Ø35.0mm 

Ø24.0mm 1.0mm 

Ø31.0 mm

Thread M31x1

(32 TPI)

31.0mm 

7.0mm 

7.0mm 

2.6 mm

Thread M2.6

(6BA)

4.4mm 

5.0mm  mm AF

Drill #42

Tap M2.6

(6BA)

-2  FRONT BEARING

Cast Iron
-3  BACKPLATE

Aluminum Casting

-4  STUD

Steel (4 reqd)

-5  NUT

Brass (4 reqd)

-1  CRANKCASE

Aluminum Casting

Transfer passage

cut with Ø3.0 mm

ball end slot drill
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PMB
Sheet 2 -  Cylinder

As Noted

Klemenz-Schenk DYNO 1

DYNO
MOD. I

PAT. ANG.

1.0mm 

5.2mm 7.0mm 

Ø4.0mm 

Ø4.0mm 

BypassExhaust Inlet

3.0mm 

21.0mm 

9.0mm 

12.0mm 

4.0mm 
5.0mm 

15.0mm 

16.0mm 

5.0mm 
2.5mm 

4.0mm 
4.0mm 

Ø27.5mm 

Ø26.5mm 

Ø25.5mm 

1.6mm 25 mm

1.5mm 14.5mm 

21.0mm 

0.5mm 

3.0mm 

4.0mm 

Ø24.0mm 

Ø14.0mm 

Ø11.0mm 

90.0°

-1  CYLINDER

Steel

-3  CYLINDER HEAD

Aluminum

-5  NEEDLE BODY

Brass

-6  NEEDLE JET

Brass

-4  VENTURI TUBE

Steel

-2  CRANKCASE UPPER

Aluminum Casting

12.5mm 

15.5mm 

31.0mm Ø6.0mm 

Ø5.0mm 

Ø3.5mm 

Drill thru

3.5 mm

1.5mm 

1.5mm 

12.5mm 
10.5mm 

8.0mm 

Ø4.0mm 

Ø3.5mm 

Ø1.0mm 

Ø4.0mm 
Ø3.5mm 

Ø2.0mm 

22.0mm 6.5mm 

9.0mm 

11.0mm 

Drill 4 holes Ø2.8 mm

on 22.0 mm PCD
7.0mm 

7.0mm 

9.0mm 

0.5mm 

Ø6.0mm 

17.0mm 

2.0mm 0.5mm 1.5mm 

4.5mm 

0.5mm 6.5mm 

22.0mm 

9.0mm 

Thread M2.6 (6BA)

-7  TOMMY BAR

Steel

4.0mm 

3.0mm 

1.0mm 18.0mm 

Ø6.0mm 

Cross Drill Ø2.0 mm

Tap M2.6 (6BA)

4.5mm 

4.0mm 

45.0mm 

22.0mm 

22.0mm 

Screw Cut M16x1 

(32 TPI)

Engraving Detail

22.0mm 

Ø14.0mm 

Drill  Ø2.0 mm

thread M2.6 (6BA)

Ø20.0mm Bore Ø15.0 mm

11 mm deep

Thread 16Mx1 

(32 TPI)

11.0mm 

Ø14.0mm Ø12.0mm 

-8  COMPRESSION SCREW

Steel

Ø27.5 mm (ref)

-11  NEEDLE SPRING

0.05 mm Piano Wire; 7 coils

15.0mm 

4.5mm 

(Auspuff) (Uberstrom) (Ansaug)

(A
n
s
a
u
g
)

(Auspuff)

(Auspuff)

(U
b
e
rs
tr
o
m
)

"

"
"

"

1.0mm 

7.5mm 

1.0mm 4.0mm 

Drill thru Ø2.0 mm 

Tap M2.6

Drill Ø2.6 mm and 

C'bore one side

Drill Ø5.0 mm

tap 6Mx1 (0BA)

6.0mm 

Drill Ø2.0 mm

Tap M2.6 (6BA)

Ø4.0mm 

0.5mm 

3.0mm 

Steel

-9  NEEDLE VALVE

Ø6.0 mm

(single fine knurl)

Brass

-10  NEEDLE KNOB

Thread M2.6 (6BA)

20.5mm 

Thread 6Mx1

(0BA)
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PMB
Sheet 3 -  Drive Train

As Noted

Klemenz-Schenk DYNO 1

-4  CONNECTING ROD

Aluminum (dural)

-11  CONTRA PISTON

Cast Iron

-10  COMPRESSION LIMITER

Aluminum

48.0mm 

10.0mm 

20.0mm 

3.0mm 

5.0mm 

Ø29.0mm Ø6.0mm 

Ø4.0 mm

Thread M4 (3BA)

Ø5.0mm 

8.0mm 

40.5mm 

5.0mm 

2.5mm 

Ø6.0mm 

Ø4.0mm 

Ø9.0mm 

Ø9.0mm 

10.0mm 

2.0mm 

0.5mm Ø4.0mm 

Ø1.5mm 

Ø4.0mm 

Ø1.5mm 

Ø3.0mm 

Ø2.5mm 3.0mm 

7.0mm 5.0mm Ø7.0mm 

Ø5.0mm 

Ø12.0mm 

Ø5.0mm Ø5.0mm 

9.5mm 

19.0mm 

5.0mm 

17.0mm 

4.0mm 

9.0mm 

5.0mm 

Ø12.0mm 

Ø10.0mm 

Ø14.0mm 

Ø16.0mm 

2.0mm 

6.5mm Ø2.6mm 2.5mm 

0.5mm 

67.4°

3.0mm 

12.0mm 

8.0mm 

Ø20.0mm 

Ø2.5mm 

Ø8.0mm 

Ø4.0mm 

22.0mm 

1.5mm 

5.0mm 

10.0mm 

24.0mm 

Ø4.0mm 

-6  PISTON

SG Cast Iron

-7  GUDGEON PIN

Drill Rod (H&T)

-8 END PAD

Aluminum (2 reqd)

-9  DRIVE PEG

Steel

-5  BUSH

Bronze

-3  SPINNER NUT

Aluminum

-2 DRIVE WASHER

Steel

-1  CRANKSHAFT

Steel

9.0mm 
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PMB
Sheet 4 - General Arrangement

As Noted

Klemenz-Schenk DYNO 1

1-1 Crankcase

3-2 Drive Washer

3-3 Spinner Nut

2-5 Needle Body

2-7 Tommy Bar

2-3 Cylinder Head

3-4 Connecting Rod

3-5 Bush

3-8 End Pad

3-6 Piston

3-7 Gudgeon Pin

2-2 Crankcase Upper

2-6 Needle Jet

2-4 Venturi Tube

1-3 Backplate

3-1 Crankshaft

1-2 Front Bearing

3-9 Drive Peg

2-1 Cylinder

1-5 Nut

3-11 Contra Piston

3-10 Compression Limiter

2-8 Compression Screw

2-10 Needle Knob

2-9 Needle Valve

M2.6 Crankcase Drain Plug

87.8°

124.2°

Intake open
136.1° ABDC

Intake close
43.9° ATDC

Exhaust open
117.9° ATDC

Transfer open
131.2° ATDC

Transfer close
48.8° ABDC

Exhaust close
62.1° ABDC

TDC

Jan 5 2000 Timing diagram added BMBI Nov 1 1999

Klemenz-Schenk DYNO 1 circa 1943

Bore:
Stroke:
Displacement:

12mm  (0.472")
18mm  (0.709")
2.04cc (0.124cuin)

2007-08-14 Timing diagram corrected and standardized BMBI

97.2°



� � � � � � � � � � 	 
 � � � � � � � �  � � �� � � � � � � � � � � � �� � � � � �  ! � � � � " � � � # $ � ! � % % $ � & " � � ' ( � ) * � � �+ � � & �  ' $ � � ! � � � �  ! � � � � % � � � � � � � � � � % � , � � %  � � � � � � � � � � $ - � , � � # �  . � % % ) � � � / � � �  � � � � " ! � % % � � � � � 0 � � ) � ,� / � $ % % � ) � � � $ � � ! � � � 1 ' ( � ) * � � � + � � & �  ' � � $ / � � �  "% � $ , � � �  � � � � � � � � � , 2 � � � � $ � � " �  � � % ,  � � � $ - �  � % $ � �% $ � ) � �  � �  � � ,  � � �  $  � � , 3 � � � � � % $ � � " � � �  � $ % � $ 14 �  � � �  � � � � - % � $ � $ �  � � � � � � � � � � ) � # $ � � � , � � � � $) � �  % � # $ � � ,  � � � % � � � � � � % $ � � % � � )  � # � # � � � % � � " 5 �� � � � � % % 4 $  � � � 6 4 � % % 1� � � � � % % " ! � � � � � � ! � �  � � � � " � � � % � � # � � � % � $ � �� � ) � � � � 1 5 � �  % � $ � � � � $ �  � � $ % " � �  � �  $ % ! $ � � 1 � , � ! � � $ � � $ ) � " % � & � $ � � � % -  � � " � � � � � � ) $ � � � � $ % $ � ) �� % � � & � , 7 8 7 9 6 * 9 $ % � # � � � # $ � � � $ !  � �  ! � � � � % � � � � � � � � � � % ! �  � � � " � � �  ! $ �  � � )  � � � % �  � �  1 * � �� � � � %  � �  � � � � ) � � � � �  $ � % � � � �  � � � � :  , � ! - $ ) � � 1 ; � ! �  < � ! � % % & � � ! �  � $  = < # $  �  $ % � � � & � � , � � ! � � � 1 * � � � � � $ - � � � � � $ % , $ � % � � ) = < 0 � � � # �  �  � � # � ! �  � $ � � � 0 � � " � $ � � = � $ � " � # � � $ � � � 1 > � � � � � � )� � � � < � % $  � �  � � � $  � � � " = � � � � � � �  � $  � 0 � � � , = � � 0 � � � � � %  � � � " = � � # - % � � $ �  � � $ 0 � $ � �  � , � � $ ! � � ) �, � � �  1 � % %  � $  � � # $ � � � � ! $ �  � � � & � � ) � � � � � �  � $ ) � � � � � ) 1� $ � � $ % % � " = # � �  � � � � �  � $   � � � % � � & � � % � & � $ ) � � � � � � � � � , � � $ 5 �  � � 2 � � � - % $ � � �  $ � � - � � 6� $ - � � � # � ) �  $ % % � ! # �  �  $ & � � � # � # � $ � � � � # � �  � . = ! $ � � $ 0 � � , � � # # � � $ 0 � � )  � � : � � �  � # �� � �  � � ) � � � � - % $ � ? ! � � � � � � 0 � % 0 � � $ % �  � , � # � $ � � $ � � � � ) � � ) ) � � ) $ � � ) � � 0 � % � � ) � � � � � � � � & � � � � @ � �� � � � � , , � � � � )  � � % � $ � � , $ % %  � � � � $ ! � � ) � � � < � # $ � � � � � � � )  � � � � � � ) � $ � � � � � ) � � � � � � � � , , � � � , � � % -! �  � $ � � � �  $ � % �  � $  ! � � � � �  � % � $ � 1 � � = � $ � � " � � � � � � � � � � , � $  � � � < � ) � �  % � # � � 1> � � � � - � � �   � � � ) � " � � � � ! $ � $ � $ # $ �  A  � � � ! $ � � �  � � � � � � � ) � 1 ' B � . ' 4 $ � � <  �  $ � � � 6 � , 6 $ 6& � � � � � ) � � � . C � � 1 D $ � � <  � � # $ � � �  " , � � # � � � $  � � . C � � 1 * � � � ! $ � � <  � � " � - � � , $ �  � "  � � � � � � ) � � � .; � 1 = � � � � 0 � � ! "  � � ) � � � � $ % � � $ � & � $ � � � � � � ) � ! $ � � � � � � ! � � , � � #  � � 2 � �  � � � ' � � $ ,  � # $ � * ! � � ' 1 * � �� � % � � � � � � " - � �  � � � $ � � - � �  � � ) ! � � � � � - � � � , � � # $ � E � � � 5 F F G � � � � � % 1 * � � � � � 6 � � � � � ) � � � � � � � ) �! $ � �  � % � � , � � # B � ) $ � 4 � �  � � � � < � ' H $ � � � � � � '  ! � � � � 6 % � � � � � � � � % ? ! � � � � � � � � � $ � # $ � � , � � #  � � � � % � � @$ � �  � � � � � � , � � � � 0 $ % 0 � � � � � �  � � � , � � � � � � E � �  $ % � - - � � � �  ! � � � ! $ � � � # # � � - � $ �  � � � 1 G �  � � � � ! $ �� � # - % � � � ! $ � " � � � � � # - � $ � � E � � "  � $  � � � � � % � " ! �  � $ � � � � ) � � � � � % , 6 � � � - � �  " - � � � � �   � � � � ) � � � $ �� � � I 4 � $ ) � � � � 1 = ! � � % � � � J 6 � , �  � � � � ) � � � $ � � $   � � � �  � �   � � � # ! �  � � � # � $ - - � � - � � $  � ! � $ � � %! � � � �  � $  � � � � �  � � �  $ � �  � � - � � $ � � ' � � � � ) � � � � � 1 '� �  � � - � � � � �  � $ # �  � ! $ � � �  � � � � � " = - �  ' ( � ) * � � � + � � & �  * ! � � ' � �  � �  �  % � � % � � & $ � � � $ � � � �$ � �  � , � � $ ! � � )  � � � � � , � � � � #  � � $ �  � � � � $ ) % � � � � � 0 � � 1 � - $ �  , � � # - � � �  � � ) � �  $ , � ! # � � � � # $  6 � � � � � � � $ �  � � , $ �   � $   � � � � ) � � � $ � = < � � � $ ! � �  ! � � % � � �  $ �  � $ % % �  � � � � 0 � � " � � $ - - � � 0 � �  � �- % $ � � $ � � " ! �  � $  ! � � & % � � � � � � � � � " � 0 � �  � � � $ # � �  � $ �  $ & � � � � 1* � � ( * + * ! � � � � $ �  � � � ) � � � � � � $ � � �  $ �  � � � � � � $ � � % �  � $  � � � � � � $ � % � % � �  , � � ) � � � � �  � � � � � 6- � � � � 1 � %  � � � ) � �  � � / � � � � � $ � $ � 0 $ � � � � � � ) � � � � , � : - � � � � � � � � � # � � � % � � ) � � � � � � % � � � ) � � � � � � �  �! � � & � �   � � # $ � � � � � � ) � � / � � � � � � $ � �  � & � � ! ! � � � � - $ �  � � � � �  � � � - � � � � � � % � $ % � ) � � �  � # � � � # � E �! � � & � � ) , � � �  � � � " �  � � � �  $ � � � ) � � � , � � # $ �  � � # $ � � � � � �  � � � % � 1 =  � � � % � � � � � � %  � � $ � � # � � � % � � ) � � � � �! � � � $ � # $ � � $ � � � � � % � �  ! � $ � � � � � � � �  $ � � � ! � � � � � �  � $ � � � � �  � � $ % 1 B 0 � � � � # - % � �  � � � � � )  � � � � $ ! 6� � ) �  � � � � � � ! � � � � ! � �  $ � � �  � � � � � � � ) � � �  ! � $  � � � � % � ) � � �  � $ � � � � E � �  $ % % � � - - � � � �  ! � � � � � � � %� � � � ! $ � � � � ) � � �  � � % , 1 = % � $ 0 � �   � � � �  � � � � � � � � , � � � � � % % � �  � � � � � � ) � � � " � � � � # - % �  � � � � � �  � � �  � � � ,$ � � $ �  � , � % " � � � / � � � � ) � � � 1 K L



Sheet 1 - CYLINDER

-2  PISTON

Cast Iron

-1  CYLINDER LINER

Steel

-6  CONROD CAP

Aluminum Bronze

-7 CYLINDER HEAD

Aluminum

-8  COMPRESSION SCREW ASSY.

Steel (Blue Finished)

-3  CONTRA-PISTON

Cast Iron

-5  CONROD

Aluminum Bronze
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Full Size

BMBI

Fig Tree Pocket Twin

As Noted

RWW

Ø13.50mm 

Ø12.00mm 

R4.00mm 

6.00mm 

6.00mm 

8.00mm 

R8.50mm 

1.00mm 

4.60mm 1.60mm 

Ø13.50mm Ø9.70mm 

Ø20.00mm Ø16.50mm 

Ø13.50mm 

9.70mm 10.50mm 

27.50mm 

12.03mm 

1.00mm 

Cut using 

3/16 "  Ø

Slot Drill

210.0°

Cut using

3/8 " Ø

Ball End

Slot Drill
-4  WRIST PIN

1/8 " Drill Rod H&T

1/8 " Ø

Drill #24

Tap 10-32

Drill #34 on 

25.15mm PCD

Counterbore 3/16 "

3 Places

Ø30.00mm 

120.0°

Drill #45

Tap 4-40

16.50mm 

20.00mm 

0.80mm 

7.20mm 

3.20mm 

All Fins and

Fin Gaps

1.2 mm

Ø29.00mm 

2.40mm 4.80mm 

8.00mm 

4.90mm 

14.20mm 

18.00mm 

10.00mm 

6.00mm 
2.00mm 

2.38mm  mm

(3/32 " Ø)

Thread 10-32

5.00mm 

5.00mm 

12.04mm 

4.03mm 5.55mm 

8.50mm 

3.22mm 

3.55mm 

Ø7.00mm Read 1/8 " Ø

Ø8.50mm 
Ream 

3/16 " Ø

6.00mm 

Drill #55

(2 places)

Drill 1/16 " Ø

2 places

Countersink

26.00mm 

3.00mm 

2.00mm 

10.70mm 

Sweat solder -6 Cap to -5 Conrod then drill all holes, tap and ream rod ends.
Finally, separate and open out holes in -6 Cap for 1-72 screws.

Radius and

polish ends

12.80mm 

A A

SECTION A-A

3.20mm 

(typ)

1.20mm 

3.00mm 

10.00mm 

Chamfer 45° to 

Ø26.60 mm

Ream 1/8 " Ø

9.50mm 

2.00mm 

2.00mm 

14.50mm 

BMBIChange big end screws to countersunk head28 Oct 1999

Drill #55 

Tap 1-72

(2 places)

BMBIShow thread on Conrod U Straps.2006-02-04



Sheet 2 - CRANKCASE

-1  CRANKCASE

Aluminum (7075 T4)
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Full Size

BMBI

Fig Tree Pocket Twin

As Noted

RWW

14.25mm 

16.25mm  mm

4.76mm  mm

(cut using 3/16 " Ø slot drill)

Ø20.00mm 

Drill #43 8 mm deep

on 30.00 mm PCD

Tap 4-40 (8 places)

A

A

Ø30.00mm 

132.0°

SECTION A-A

Ø24.00mm 

Ø20.00mm 

All Fins 1.2 mm

All Fin Gaps 1.2 mm
Drill #43 6 mm deep

on 27.00 mm PCD

Tap 4-40 (4 places)

27.00mm 

32.50mm 

Conrod Track

5.00mm  mm wide

2.00 mm deep

Ø18.00mm 

Drill #43 4.5 mm deep

on 25.15mm PCD to

match 1-7 Cylinder Head

Tap 4-40 (6 places)

4.25mm 

13.50mm 

27.40mm 27.00mm 

81.80mm 

13.50mm 

Ø29.00 mm

Ø30.00 mm (ref)

Ø24.00 mm (ref)

10.80mm 

16.60mm 

40.90mm 

Ø21.00mm 

Ø25.00mm 

16.25mm 

4.25mm  mm (ref)

4.25mm 

9.50mm 

23.45mm 



Sheet 3 - CRANKCASE ENDS

-1  FRONT BEARING HOUSING

Aluminum (7075 T4)

-2  REAR BEARING HOUSING

Aluminum (7075 T4)
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Full Size

BMBI

Fig Tree Pocket Twin

As Noted

RWW

27.00mm 

3.00mm 

12.00mm 8.00mm 8.00mm 

27.00mm 

3.00mm 4.00mm 

19.00mm 

18.0 mm Ø

20.00mm 

13.50mm 

31.00mm 

13.50mm 

21.0 mm Ø
6.00mm 

4.00mm 

Bore for Bearing used.

Original:

  OD 5/8 "

  ID 3/8 "

  Width 5/32 "

27.00mm 

13.50mm 

8.00mm 8.00mm 

19.00mm 

13.50mm 

27.00mm 

3.00mm 

4.00mm 

12.00mm 

3.00mm 

4.00mm 

3.50mm 

6.00mm 5.50mm 
Bore for Bearing used.

Original:

  OD 5/8 "

  ID 3/8 "

  Width 5/32 "

14.00mm 

Ream 7/16 " Ø

for 4-1 Bushing

R2.00mm 

3.50mm 

R2.00mm 

Drill #34 4 places

on a 30.0 mm PCD

Drill #34 4 places

on a 30.0 mm PCD

31.00mm 
Ø21.00mm 

Ø9.53 mm

(3/8 ")



Sheet 4 - CRANKSHAFT

-2  CRANKSHAFT

Steel

-1 BEARING

Bearing Bronze

-3  DRIVE WASHER

Aluminum

-4  PROP NUT

Hex Steel

NAME
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MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

Full Size

BMBI

Fig Tree Pocket Twin

As Noted

RWW

10.74mm 

5.40mm 

Drill #3

Tap 1/4 - 28

3/8 " Ø

1/4 " Ø

Ø20.50mm 

7.00mm 

14.00mm 

3/16 " Ø

Ream 3/8 " Ø

7/16 " Ø for press fit in

3-1 Front Bearing Housing

25.00mm 

5.00mm 

3.50mm 

3.50mm 

3.50mm 

5.00mm 5.00mm 

29.00mm 

10.00mm 

20.50mm 

59.50mm 

85.00mm 

Ø18.20mm 

Ø8.00mm 

Plunge knurl with coarse straight

knurl set 2º (convex) to face

9.80mm 

0.50mm 

2.00mm 

Ø19.35mm Ø14.08mm 

1/4 " Ø tapering approx 18º

to match 4-1 Crankshaft taper

Screw cut 1/4 - 28

-5 PROP WASHER

Aluminum

Ø19.35mm 

1/4 " Ø

Ø11.00mm 1.00mm 

2.50mm 



Sheet 5 - INDUCTION SYSTEM

-10  VENTURI

Aluminum

-11 VENTURI NUT

Hex Brass

-5  CIRCLIP

1 mm Music Wire

-4  REED CLAMP BAR

Aluminum

-2  REED PLATE

Aluminum

-1  REED VALVE HOUSING

Aluminum

-3  REED

.002 " Mylar

-9  NEEDLE VALVE ASSY.

Brass + 1/16 " Music Wire

-7  SPRAY BAR

Hex Brass

-6  SPRAYBAR NUT

Hex Brass

NAME

NUMBER

MOTOR
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BMBI

Fig Tree Pocket Twin
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RWW

Drill #34 on 

27.0 mm PCD

(4 places)

24.00mm 

24.00mm 

Ø20.00mm 

Ø18.00mm 

Drill 11/32 "

Tap 3/8 " 40 TPI

2.50mm 

2.00mm 

6.00mm 

11.00mm 

1.23mm 4.00mm 

Ø20.00mm 

Ø11.50mm 

Ø18.00mm 

Ø5.00mm 

9.00mm 

2.00mm 

8.00mm 

11.00mm 

Ø16.00mm 

Ø19.00mm 

1.00mm 

4 mm

Ø5.50mm 

7.00mm 

1.50mm 

5.00mm 

16.00mm 

24.00mm 

32.50mm 

Drill 1/16 " Ø

8.50 mm deep

Drill thru #60

Drill 1/16 " Ø 18.50 mm deep

Thread 12-28

Ø4.00mm 

Cross Drill Jet #60

1/4 " AF Stock

16.00mm 16.00mm 28.00mm 

8.00mm 

2.00mm 6.35mm 

Drill #13

12 mm deep 

Tap 12-28

1/4 " AF

stock
2.50mm 

Drill #13 Tap 10-28

Drill 11/32 " Tap 3/8 40 TPI

3.00mm 
1/2 " AF

stock

10.00mm 

Ø12.00mm 

Ø5.50mm 

Ø9.52mm 2.00mm 

12.00mm 

6.00mm 

12.00mm 

Taper bore both ends

Ø18.00mm 

1.50mm 
0.25mm 

Taper for firm fit 

under -5 Circlip

1.58mm 

Slit with Dremel cut-off wheel

Cut groove for -5 Circlip with

60º threading tool, 1 mm deep

3.00mm 

Thread 3/8 " 

40 TPI

11.00mm 

Drill thru

Ø4.00 mm

10.00mm 



Sheet 6 - R/C CARBURATOR

-1 CARB BODY

Aluminum

-5  CONTROL ARM

1mm Steel

-3  CARB SPRAY BAR

Hex Brass

NAME
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MOTOR
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(INTERNATIONAL)
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Full Size

BMBI

Fig Tree Pocket Twin

As Noted

RWW

Ø5.50mm 

Thread 3/8 " 

40 TPI

11.00mm 

-2  CARB BARREL

Hex Brass

12.00mm 

14.00mm 

3.00mm 

12.00mm 

12.50mm 

1.40mm 
2.20mm 

4.00mm 
4.90mm 

Ø1.00 mm

(Air Bleed)
Ø7.00mm 

Ø5.50mm 

Drill #50

Tap 2-56

Ø9.80mm 

Ø2.32mm 

Ø9.80mm 

Ø5.50mm 

6.00mm 

11.00mm 

35.00mm 

7.00mm 

Ø8.00mm 

Ø2.00mm 

Ø1.00mm 

6.00mm 

Ø2.3 mm

Angle 20

-4  FUEL NIPPLE

Brass

9.00mm 

3.00mm 

Ø4.00mm 

Ø2.60mm 

Ø1.00mm 

4.00mm 

3.00mm 

1.60mm 

16.00mm 

18.00mm 

Ø3.00mm 

Drill #43 Tap 4-40

Ø2.84 mm

Thread 4-40

13.00mm 

14.00mm 

Ø9.52mm 

20.00mm 

Ø4.00mm 

Ø9.80mm 

4.00mm 

Ø1.50mm 

3.00 mm

-5 Control Arm

-1 Carb Body

-4 Fuel Nipple

-3 Spray Bar (rotated 90)

5-9 Needle Valve Assy.

-2 Carb Barrel

5-6 Spray Bar Nut

5-11 Venturi Lock Nut

Full Throttle Idle

Section Through
Carburator Assembly
at Idle Adjust Screw

Thread 12-28

4-40 x 1/4 "

Cap Screw

2-56 x 3/8 " Machine Screw

for Idle adjustment.  Fit

anti-vibration spring



Sheet 7 - GENERAL ARRANGEMENT
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BMBI

Fig Tree Pocket Twin
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2-1 Crankcase

1-1 Cylinder Liner

1-2 Piston

1-4 Wrist Pin

1-3 Contra Piston

Nylon Rod under

4-40 Grub Screw

1-5 Con Rod

1-6 Con Rod Cap

1-7 Cylinder Head

1-8 Compression Screw

5-7 Spray Bar

5-6 Spray Bar Nut

5-9 Needle Valve Assy.

5-11 Venturi Lock Nut

3-1 Front Bearing Housing

4-3 Drive Washer

5-1 Reed Valve Housing

5-2 Reed Valve Plate5-5 Circlip

5-4 Reed Valve 

Clamp Bar

5-3 Reed Valve

3-2 Rear Bearing

Housing

1-72 5/16 " Countersunk

Head Screws (4 off)

4-2 Crankshaft

4-40 3/8 " Socket

Head Screw (6 off)
4-40 3/8 " Socket

Head Screw (8 off)

4-1 Front Bearing

"FIG TREE POCKET TWIN"

Capacity:
Bore:
Stroke:

4.00 ccm
13.5 mm
14 mm

(0.245 cu in)
(0.531 in)
(0.551 in)

Conceived and built by Russell Watson-Will,
Brisbane, Australia, 1998.

5-10 Venturi

High Speed Bearing

3/8 " ID

5/8 " OD

5/32 " Deep

(2 required)

4-5 Prop Washer

4-4 Prop Nut

19.00 mm

49.50 mm 105.8°

124.1°

EXHAUST

BOOST

TRANSFER

INTAKE ??

128.3°

28 Oct 1999 Change big end screws to countersunk head BMBI

2006-02-04 Change big end screws to permit assembly BMBI
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-1  CRANKCASE

1-17/32 "

0.750" 

Bore 0.674 " Ø

0.210 " deep

from Cylinder Seat

0.810 " Ø.  0.010 " deep

from Cylinder Seat

0.516" 

1.275"  " (ref)

0.686" 
Drill #24

Ream 5/32 "

1 "1.016" 

25/32 "

3/4 "

0.850" 

5/32 "

3/16 "

0.686" 

0.060" 

1/8 "

1-1/16 "

Ø0.850" 

Ø0.940" 

R 1/2 "

0.270" 

5/8 "

11/16 "
Drill #47 1/4 " Deep

Tap 3-48, 2 places

1.000" 

1.275" 

Cylinder Seat

1.000 " Ø

0.486 " from center

0.486 "

Screw cut 32 TPI

0.018" deep, Left Hand

R 0.452"  "

0.185" 

0.250" 

0.500" 

0.375" 

Sheet 1 - CRANKCASE

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING
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MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE

RMB

PMB

VIVELL 09 DIESEL

12-21-97

1-5-98

Aluminum Casting

Internal Crankcase recess removed6 Jan 1998 PMB

Inlet drilling detail amended8 Apr 1998 PMB

2009-10-03 Inlet drilling amended yet again BMBI

Drill #16 thru

Drill #3 3/16 " deep

Tap 1/4-28
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NUMBER

MOTOR
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(INTERNATIONAL)
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2 X SIZE

RMB

PMB

VIVELL 09 DIESEL

Sheet 2 - Cylinder

Ø1.000" 

Ø0.672" 

Ø0.510" 

Drill #41

Two Places

0.850" 

0.600" 

0.750" 

0.935" 

0.065" 

0.550" 

0.450" 

0.435" 

0.085" 

0
.5
5
0
" 

0.060" 

First Fin:

0.900" Dia

0.025" Ø1.000" 

Drill #47

Tap 3-48

4 Places

0.015" Deep

Ø0.625" 

All Fins:All Gaps:

Section A-A

0.640" 0.253" 0.468" 

Ø0.250" 

Use 2" Dia.
Slitting Saw to
make plunge cut,
0.123" deep.

Exhaust Ports:

Section A-A
Transfer Ports:

Use 1/4" Dia. End Mill
cut 0.065" into wall.

0.045" 
0.672" 

-1 CYLINDER

Gaskets
(Full Size)

Ø0.510" 

-2  Head Gasket

0.020" - 0.025" thick

-3  Cylinder Gasket

0.012" - 0.015" thick
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Sheet 3 - CYLINDER HEAD

12-21-97

1-1-98

Aluminum

Ø1.000" 

All Gaps: 1/16"

0.508" 

0.750" 

0.935" 

1.000" 

0.150" 0.180" 

0
.0
6
0
" 

-1  MODEL 09F HEAD

All Fins: 1/32"

0
.0
3
1
" 

Drill #41

Counterbore 5/32"

0.180" Deep,

4 Places.

0.313" 
10-32

Setscrew

-4 COMPRESSION SCREW

Drill #21

Counterbore 7/32"

0.150" deep,

Tap 10-32

0.508" 

0.935" 

1.000" 

AllGaps: 1/16" All Fins: 1/32"

0
.0
4
0
" 

0.150" 

0
.0
6
5
" 

0
.0
3
5
" 

-2 MODEL 09V HEAD

0.120" Deep

Drill #41

Counterbore 5/32"

0.150" Deep,

4 Places.

Ø1.000" 

-3 CONTRA-PISTON

0.130" 

Ø0.508 "

0.220" 

Radius edge 1/20 "

Fastener List

1

1

2

4

4

10-32 x 5/16"

3-48 x 7/8"

3-48 x 3/16"

3-48 x 5/16"

3-48 x 3/16"

Tank

Cyl. Head (Fixed)

Compression Screw

Cheese Head Cylinder

Cyl. Head (Variable)

Radius 5/32 "
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As Noted

Ø0.250" 

0.031" 

0.199" 

8.000°

0.280" 

1.000" 1.000" 

0.500" 

Ø0.250 "

Ø0.3125 "

Drill #36 Thru

Thread 1/4"-28

Cut with 5/8"

End Mill

0.300" 

Ø0.187 "
0.187"  "

0.250" 

-1  CRANKSHAFT

-2  COLLET

0.470" 

0.062" 

Ø0.710" 

Ø0.750" 

Ø0.375" 

Ø0.250" 

-3  DRIVE WASHER

0.620" 

0.750" 

Ø0.125 "

Drill #3

9/16" Deep,

Tap 1/4-28

-4  SPINNER NUT

0.062" 

0.250" 

Ø0.750" 

-5  PROP WASHER 

0.280" 

Aluminium AluminiumBrass

Steel Aluminum

0.125" 

0.750" 

Drill 3/16" Ø

Ø0.750" 

0.020" 

0.250" 
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-1  INDUCTION ROTOR ASSEMBLY

96.332°

0
.0
3
0
" 

0.280" 

0.272" 

3/16"

0.234" 

5/32 " Ø Steel Shaft
pressed in

Aluminium Rotor

Drill 5/32 "

2 Places

Mill 5/32" between

Ø0.840" 

5/16 "

Ø0.125" 

(Ream)

0.875" 

5/16 "

5/16 "

Ø0.250" 
0.054" 

(Ream)

-2  TANK TOP

-4  VENTURI TUBE

-5  SPARY BAR

-6 NEEDLE VALVE

0.080" 

1/4"

0.125" 

7/8"

7/16"

Drill #64

One Side Only

Drill thru #50

Tap 2-56 7/16" Deep

0.500" 

0.600" 

Ø0.125" 

0.250" 

0.187" 

Thread

1/4-28

for 3/16"

0.063" 

0.045" 

Aluminum

0.750" 

0.850" 

Drill #41

-3  TANK

Aluminum

Aluminum

Brass

Brass

Aluminum Wire

Thread 2-56

0.280" 

1-3/16 "

0.200" 0.177" 

1/32"

0.745" 
0.062" 

5/16"1-7/8 "

7/16"

0.875" 

13/64 "

1/4 "

Drill #47

Tap 3-48

1/4" Ø Drill for

1/4" Gits Cap
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As Noted

-2  BEARING

15/32 "

1/2 "

5/8 "

1/8 "

0.120" 

0.070" 

0.050" 

-1  FRONT BEARING HOUSING

0.010" 

0.450" 

nom. (press Fit in -1)

Ream 5/16"

-3  PISTON

0.500" 

-4  CONNECTING ROD

0.190" 

0.310" 

0.160 " Ø

0.140 " Ø
Ream

1/8 " Ø

Ream

3/16 " Ø

0.190" 

0.926" 

0.510" 

0.243" 

0.115" 

0.050" 

0.500" 

Ø0.360" Ø0.437" 

Ø0.510 "

(nominal)

0.125" 

Press Fit for -5

0.475" 0.125" 

-5  WRIST PIN

Ø0.375" 

Ø0.312" 

1.000" Drill Rod

AluminumCast IronAluminum Casting

Bronze

Screw cut Left Hand
32 TPI 0.018 " deep

0.885" 

0.800" 

Ø0.937" 

Ø0.375 "

(Ream 3/8")

0.625" 

0.250" 0.281" 
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4-5 Prop Washer

4-1 Crankshaft 4-3 Drive Washer

4-2 Collet

6-1 Front Bearing Housing

6-2 Bearing

1-1 Crankcase

5-3 Tank

5-4 Venturi

Tube

5-2 Tank Top

5-6 Needle

5-5 Spray

Bar

5-1

Rotor

6-3 Piston

6-5 Wrist Pin

6-4 Connecting Rod

2-1 Cylinder

3-1 Cylinder Head (Fixed Compression)

4-4 Spinner Nut

(timing shown with 0.012 " gasket)

Inlet Close 
42.6° ATDC

Transfer Close 
49.5° ABDC

Exhaust Close 
54.7° ABDC

Inlet Open
53.9° ABDC

Exhaust Open
125.3° ATDC

Transfer Open
130.5° ATDC

TDC 158.7°

99.1°

109.5°

Bore:
Stroke:
Capacity:

0.510"  (12.95mm)
0.502"  (12.75mm)
0.103cuin (1.68cc)

Vivell 09 Diesel circa 1948

2007-08-14 Revise and standardize timing diagram BMBI

3-44 x 1" Cap

head screw

and

fibre washer.
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Sheet 1 - Crankcase

-1 CRANKCASE
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As Noted

-2 BACKPLATE

Ø0.375" 

Ø7/32 " (Ream)

Ø0.900" 

0.025" 

5/32 "

1/16 "

1/16 "

0.790" 

Thread 32 TPI

Ø 5/8 "

1/4 " Ø 7/8 "

Ø 3/4 "

1/16 "

3/4 "

1/4 "

15/32 "

5/8 "

Thread 32 TPI

3/8 "

1-3/16 "

Drill #50, 1/4" deep

Tap 2-56 (or 8 BA) 4 places

located from 2-1 Cylinder

0.125" 

3/4 "

19/32 "

R 1/8 "

R 1/16 "

Drill #34

4 places

AluminumAluminum

-1 Crankcase is turned from 1-1/2 " Ø
(or 40mm) bar stock. Material used
will set overall width at mouting lugs.

Note:

Bore 0.500 "  Ø

approx 0.28 " deep



Sheet 2 - Cylinder
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As Noted

7/16 "5/8 " Drill #50 4 places

to spot -1 Crankcase.

Open to #42

 to clear 2-25 screws.

Transfer Passages

drill #52 5 places 

on 45 ° arcs 

to transfer belt.

0.360" 

0.220" 

0.450" 

1/16 "

1/16 "

1-1/32 "

0.062" 

0.400" 

0.100" 

Ø0.500" 

Ø0.408" 

3/16 "

32 TPI

Section through Inlet Port

Section through Exhaust Ports
Steel

120 °

Depth of cut 

approx 0.05 "

1/8 "

1/2 "

3/16 "

3/8 "

0.138" 

Thread 6-32

1/16 "

3/16 "

9/16 "

3/4 "

Ø 7/8 "
-4  COMPRESSION SCREW

Steel

-3  CYLINDER HEAD
Aluminum

-2  INTAKE BOSS
Steel

0.085" 

1/32 "

0.275" 

Drill 1/4 " Ø
5/32 " deep

Ø 5/16 "

Drill thru

3/16 " Ø

Ø0.275" 

Tap 7/32 "

40 TPI

23/32 "

0.562" 

1/4 "

0.063" 

0.053" 

Ø 7/8 " Ø0.688" 

 Bore Ø0.462 "

Thread 32 TPI

Drill #36

Tap 6-32

Finish using
form tool

with Radius
of 1-3/8 "

Ø 5/8 "

0.500" 

1/16 "



Sheet 3 - Fuel System
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As Noted

0.156" 

5°

Ø0.730" 

Ø 1/2 "

Ø0.219" 

Drill #36 5/8 " deep

Tap 6-32

Drill 3/16 " Ø

on 7/16" PCD

2 places

45 °
Ø0.125" 

0.226" 

0.094" 

5/8 "

0.915" 

1.165" 

0.010" 

3/16 "

1/8 "

0.012" Ø 5/8 "

Ø 1/4 "

Ø 3/8 "

Drill #16

Taper 10°

(included)

Steel

-2  PROP DRIVER
Aluminum

-3  VENTURI
Aluminum

-8  NEEDLE VALVE ASSY.
1/16 " Music Wire; Brass Thimble

-4  VENTURI NUT
Hex Brass 5/16 " AF

-7  SPRAY BAR NUT
Hex Brass 3/16 " AF (2 reqd)

-5  SPRAY BAR
6BA Brass Screw

-6  SPRAY JET
6BA Brass Screw

-9  TANK TOP
Aluminum

Ø0.750" 

1/4 "

1 1/8 "

1/4 "

Ø0.110" 

1/4 "

Ø0.219" 

Thread 7/32 - 40

1/2 " 5/16 "

1/2 "

Drill #60

Drill 1/16"

7/16 " deep
Thread 6 BA

5/16 " AF

3/16 " AF

1/16 "

3/16 "

Ø 1/4 "

Drill #31

Drill #20

Drill 3/16 "

Tap 7/32 40TPI

Drill #42

Tap 6BA

1/2 " 13/32 "

9/16 "

1/4 "

Drill thru

Tap 6BA

1/16 "

1/8 "

Ø0.687" 

1/4 "

0.112" 
1/16 "

Drill thru 1/16 "

Drill thru 1/16 "

Drill #42 3/8 " deep

Tap 6BA

Ø0.156" 

0.200" 



Sheet 4 - Pistons and Rod
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SG Cast Iron
(alternate for -1)

3/16 "

0.270" 

13/32 "

1/8 "

Ream 3/32 " Ø

5/16 "

13/32 "

0.050" 

0.500" 

1/16 "

Ø0.408" 

5/16 "
Groove for

-4 Spring Clip

-1  PISTON
SG Cast Iron

-3  GUDGEON PIN
3/32 " Ø Drill Rod 

(use with -2 Piston Fork)

-8  GUDGEON PIN
3/32 " Ø Drill Rod 
(use with -7 Piston)

-2  PISTON FORK
Aluminum

(use with -1 Piston)

-5  CONNECTING ROD
Gauge Plate H&T

-6 CONTRA PISTON
SG Cast Iron

-4 SPRING CLIP
1/32 " Music Wire
(use with -1 Piston)

0.312" 

1/32 "

0.408" 

5/32 "
0.200" 

Ø 11/32 "

Ø 11/32 "

Ø0.408" 

Ø 1/4 "

Ø 5/16 "

0.269" 

0.500" 

0.125" 

0.450" 

Ream 3/32 " Ø

0.875" 

5/64 "

3/32 "

Ø 1/8 "

(ream)

Ø 3/16 "

Ø 3/32 "

(ream)
Ø 5/32 "

1/8 "

Ø 3/32 " Ø 3/32 "

Dome EndsDome Ends

Ø0.408" 

1/32 "



Sheet 5 - General Arrangement
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WW Ransom, 1952

BMBI May 11, 1999

As Noted

1-1 Crankcase

1-2 Backplate

3-2 Prop Driver

4-1 Piston

4-3 Gudgeon Pin

4-2 Piston Fork

4-4 Spring Clip

4-5 Connecting Rod

3-1 Crankshaft

2-3 Cylinder Head

2-4 Compression Screw

4-6 Contra Piston

2-1 Cylinder

2-2 Inlet Boss

3-6 Spray Jet

3-7 Spray Bar Nut

3-9 Tank Top

3-3 Venturi

3-7 Spray Bar Nut

3-5 Spray Bar

3-8 Needle Valve Assy

3-4 Venturi Nut
73°

143°

76°

Intake close
36.5° ATDC

Intake open
143.5° ABDC

TDC

Blowdown:
33.5°

Transfer close
38° ABDC

Transfer open
142° ATDC

Exhaust open
108.5° ATDC

Exhaust close
71.5° ABDC

4BA (6-32) Hex Nut

4BA (6-32) Stud

Bore:
Stroke:

Capacity:

0.408" (10.36 mm)
0.452" (11.48 mm)
0.059 cu in (0.969 cc)

WEAVER-RANSOM 1cc CI Diesel
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Sheet 1 - Crankcase
RC

BMBI

ED "Baby" Replica
Jan 18, 1997

2000.04.14

-1  CRANKCASE

Aluminum Sand Casting

Machine

7/32 "

3/8 "

1.000" 

60°

3/32 "

60°

15°

Ø0.576 "

Ø0.620" 
Ream Ø7/32 "

Screw cut

24 TPI

to match -2 Backplate

Ø0.405" 
0.048" 

0.133" 

0.040" 

0.045" 

3/32 "

Ø0.728" 

Drill #50

3/16 " deep

Tap 8BA (2-56)

Drill #35

-2  BACKPLATE

Aluminum Sand Casting

-3  FUEL TANK

Moulded 1/16 " Acrylic
(colored green or yellow)

Ø0.620 "

Screw cut 24 TPI

0.026 " deep

7/16 " Ø0.725" Ø0.625" 

R1/8 "

Drill #25

0.200" 

Machine to Ø0.548 "

for .240 " from top.

Screw cut 24 TPI

0.026 " deep

0.711" 

0.240" 

0.480 "0.705" 

Drill #44Drill 2 x Ø1.8 "

1/8 " apart

Tank shown rotated 90° for convenience.

0.300" 

0.200" 

2000.06.07 Correct venturi height in front view BMBI

Ø0.508" 

Ø0.625" 

1/16 "

Ø0.168" 

0.075" 

NAME
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Sheet 2 - Cylinder/Piston

-1  CYLINDER

Steel

0.119" 

Ø0.471" 

0.317" 

0.881" 

0.445" 

Section through Exhaust Ports

Section through Transfer Ports

Bore 5/16" then lap to
finish with light taper 

from ports to cylinder top.

0.031" 

All Fins and 
Gaps 0.040 "

Ø0.704" 

Ø0.744" 

Ø0.636" 

Ø0.3125 " nom.

-2  CYLINDER HEAD

Aluminum

Exhaust and Transfer
ports cut with a Ø2.5"
3/64" slitting saw.
Center to center for
cut depth is 1.390"

0.088" 

0.060" 

0.225" 

Exhaust Ports: Drill 8 x Ø3/32"

holes on 45 degree radials (see Note 2).

Ø0.312 "

(nom) Ø0.260" 

Ø0.188" 

Ø0.313" 

Ø0.250" 

0.120" 

0.315" 

0.770" 

0.080" 

0.144" 

0.315" 

0.849" 

0.171" 

-3  CONTRA PISTON

SG Cast Iron

-4  PISTON

SG Cast Iron

-5  CONROD

7/32" Ø Drill Rod (H&T optional)

Ø0.210" 

Drill 3mm Ø

Tap 4BA

(6-32)

120°

0.048" 

Screw cut 24 TPI

to match 1-1 Crankcase

Ø0.375" 

0.208" 

0.700" 

Cylinder fins taper at approximately
six degrees from the 0.704" diameter

above the exhaust ports.

Ø0.170" 
Ø3/32"

(ream)

0.125" 

Ø1/8"

(ream)

Ø0.218" 

Ø0.094" 

-6  WRIST PIN

Ø3/32 " Brass Rod

0.290" 

140°

Ø0.375" 

All ports

0.047"  "

typ.

0.480" 

0.540" 

0.050" 

2000.04.14

Jan 18, 1997

ED "Baby" Replica

BMBI

RC

140°

0.290" 0.320" 

0.160" 

0.160" 

0.036" 

Ream Ø3/32 "

Ø0.506" 

Note 1: 
Conical crown and 
recess shown on 
-4 Piston and -3 

Contra Piston may 
be omitted for simplicity.

(as they were on the Mk II)

(see Note 1)

(see Note 1)

BMBINotes 1 and 2 added.2000.10.27

Some later ED Baby cylinders had the land
between adjacent pairs of exhaust ports milled
out with a 3/32" Ø slot drill to increase area 
and make priming  through the ports easier.

Note 2:
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Sheet 3 - Crankshaft

-3  COMP SCREW

Steel

60°

0.010" 

0.087" 

0.010" 

Ø0.218 " nom.

Running fit in 

1-1 Crankcase.

0.187" 5 "

5/32 "

3/4 "

1/4 "

0.135" 

3/16 "

Drill #67

this side only

Ø0.216" 

Drill #33

0.125" 

0.144" 0.425" 

1 "

1/4 "

15/16 "

13/32 "

Ø0.085"  "

30°

Ø0.170" 

Ø0.188" 

Ø0.158" 

Drill #42 

1/4" deep

Tap 6BA

(4-40)

-1  CRANKSHAFT

Steel

-2 PROP DRIVER

Aluminum

-5  SPRAY BAR

Brass

-7  NEEDLE VALVE

Brass

-4  VENTURI

Aluminum

0.148" 

5/16 "

Ø0.089" 

Ø0.110 "

Thread 6BA

(4-40)
1/16 "

-6  SPRAY BAR NUT

Brass

Drill #42

Tap 6BA

(4-40)

3/16 " AF

Drill #56

11/16 " deep

3/8 "

Thread 4BA (6-32)

3/32 " Brass Tube

Solder in place

0.342" 

-8  CRANKSHAFT STUD

cut from 4BA (6-32) screw

3/4 "

0.140" 

Ø0.149" 

9/16 "

Fine straight knurl

0.300" 

-4 Venturi is fitted to 1-1 Crankcase
before holes for -5 Spray Bar and 

2-1 Crankshaft are drilled and reamed. Ø0.045 " 

Music Wire

Ø1/2 "

1/8 "

Fine straight knurl

3/32 "

Ø0.340" 

5°

Ø0.125" 

Drill Ø3mm

Tap 4BA

(6-32)

45°

7/32 "

Ø0.222" 

Ø0.560" 

Drill #33

3/8 " deep

Inlet port drilled
#33 as shown

Drill #27

Ream 10° for

taper fit on -1

Ø7/32 "

2000.04.14

Jan 18, 1997

ED "Baby" Replica

BMBI

RC

7/16 "

2000.06.05 -1 shortened .020"; -4 lengthened 0.013" BMBI

35°

9/32 "

1/16 "

0.720" 

1.010" 

2000.06.07 Redimensioned -1 from thrust face datum BMBI
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Sheet 4 - General Arangement

1-1 Crankcase

3-2 Prop Driver

3-8 Crankshaft Stud

3-4 Venturi

3-3 Compression Screw

2-1 Cylinder

2-3 Contra Piston

2-4 Piston

2-6 Wrist Pin

1-3 Fuel Tank

2-5 Conrod

1-2 Backplate

3-1 Crankshaft

3-7 Needle Valve Assy.

3-6 Spray Bar Nut

3-5 Spray Bar Assy.

Alloy 8BA (2-56) Bolt
4BA (6-32) Hex Nut

Bore:
Stroke:

Capacity:

0.3125" (nom.)
0.375"

0.029 cu in (0.47 cc)

Electronic Developments "Baby"

154°

82°

Transfer open
41° BTDC

Exhaust open
77° BBDC

Transfer close
139° BTDC

Exhaust close
103° BTDC

Intake open
63° ABDC

Intake close
17° ATDC

TDC

2000.04.14

Jan 18, 1997

ED "Baby" Replica

BMBI

RC

124°

2000.06.05 Corrected inlet timing. BMBI
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Sheet 5 - Jigs and Tooling

-4  POT CHUCK

Steel

2000.06.10

2000.06.10

ED "Baby" Replica

BMBI

RC

1 "

0.375" 0.250" 

1 "

3/4 "

Drill

Ø1/4"

Drill #33

(2 places)

C'Bore

 Ø3/16"

(2 places)

Ø0.750" 

Ø0.625" 

Ø0.500" 

Ø0.375" 

120°

0.031" 

0.063" 

5/16" 1/4"

Drill #43

Tap 4-40

Drill #50

Tap 2-56

-2R  JIG SIDE

1/4" Aluminum Plate

-1  JIG BASE

1/4" Aluminum Plate

-3  CYLINDER LAP

Aluminum

True this surface

by milling or turning

after final assembly.

0.031" 

1/8 "

1/16 "

3/4 "

-5  BACKPLATE FIXTURE

Aluminum

Ø0.625" 

Ø0.750" 1.250" 

0.750" 0.750" 1.000" 

0.031" 

0.500" 

Drill #43, tap with

intermediate 4-40

before slitting

Ø0.281 "

(nom.)

Ø0.249" 

Ø0.375" 

120°

Ø13/16"

(fit small 

adjustable 

die holder)

0.031" 

0.375" 

-6  PISTON LAP

Aluminum

Drill #44

Ø0.281 "

(nom.)

0.500" 

0.500" 

1/8 "

0.125" 
0.250"  "

1/8 "

0.031" 

NAME

NUMBER

MOTOR
BOYS

(INTERNATIONAL)

DO NOT SCALE DRAWING

WORK TO DIMENSIONS

ALL DIMENSIONS

ARE IN INCHES

NEXT ASSEMBLY

MAT'L

DRAWN 

SCALE

CADDATE CHANGE BY

2 X SIZE


