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ITEM NO. PART NUMBER DESCRIPTION QY.

@ ] ENG-300-00 ENGINE BLOCK ]

2 ENG-400-00 GEARBOX ]

a 3 ENG-100-00 ENGINE INTERNALS ]

4 6383K490 0.75" BEARING ]

@ 5 91590A128 0.75" BEARING 2
6 ENG-700-00 VALVE ASSEMBLY 12

a 7 ENG-500-00 LEFT VALVE CAM ]

8 ENG-600-00 RIGHT VALVE CAM ]

@ 9 |ENG-800-00 SHIFTER :

10 |ENG-000-02 SHIFTER PILLOW BLOCK ]

° 11 |ENG-000-01 SHIFTER CAM ]

12 [8124823A14 1/4"-20 SCREW WITH WASHERS ]

a 13 [92147A029 MCMASTER CARR PART 92147A029 ]

14 :

15 2

6383K234
16 6383K234 McMaster Part 6383K234 ]
DETAIL . VICMASTER CARR PART 984354230

SCALE 11 ~ / 17 [78633A230 5/8 RETAINING RING 4
' % 18 |[ENG-200-00 ENG-200-00 ]
> 19 |6529K240 MCMASTER CARR PART 6529K240 ]

20  |[ENG-000-03 DRIVESHAFT COVERING ]

° 21 90692A748 90692A748 1

22 |[ENG-900-00 ENG-900-00 2

23 ]
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ITEM NO. Number DESCRIPTION QTY.
1 ENG-400-02 GEARBOX OUTPUT SHAFT 1
2 6383K234 McMaster Part 6383K234 4
3 6325K4 McMaster Part 6325K4 ]
. 4 6325K2 McMaster Part 6325K2 1
P 5 6867K59 McMaster Part 6867K59 1
. 6 6867K65 McMaster Part 6867K65 ]
1 1 @ 7 ENG-400-01 GEARBOX INPUT SHAFT 1
8 ENG-400-03 SHIFTER SLIDE 1
1100
e 9 ENG-400-04 SHIFTER LINK 1
G 10 6383KS57 MCMASTER CARR PART 6383KS57 2
11 98535A130 3/16 KEY 0.43" 2
@ 12 ENG-400-06 SHIFTER FRICTION PAD 2
13 ENG-400-05 FRICTION SHOE 2
I @ 14 91590A133 MCMASTER CARR PART 91590A133 5
— 1" RETAINING RING
-
———— 15 97633A200 97633A200 6
= @ 16 |98535A140 3/16 KEY 0.43" 1
(AT
o @ 17 |98535A140 3/16 KEY 0.43" 1
MCMASTER CARR PART 98633A230
N ° N 18 |?8633A230 5/8 RETAINING RING 4
— a — 19 ENG-400-07 CAM SHAFT TIMING PULLEY 1
20 125 KEY 1
MCMASTER PART 61005K 122 SHAFT
21 |61005K122 COUBLER 1
22 ENG-400-02 GEARBOX OUTPUT SHAFT 1
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ITEM NO. Description PART NUMBER QTY.
1 ENG-220-01 driveshaft .75in long 1
miter gear 20 teeth 10 pitch .75in
2 6529K250 shaft 2
3 ENG-220-02 .75in collar for driveshaft 1
4 90692A748 ?0692A748 3
5 ENG-242-00 upper bearing housing assembly 1
6 ENG-241-00 lower bearing assembly 1
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ITEM NO. PART NUMBER DESCRIPTION QTY.
] ENG-800-04 SHIFTER PIVOT 1
2 ENG-800-01 GEARSHIFT ARM 1
3 ENG-800-02 SHIFTER HANDLE 1
4 ENG-800-03 SHIFTER PIN 1
5 91251A540 1/4-20 SCREW 2
6 92147A029 1/4" SPLIT WASHER 2
7 90107A029 1/4" WASHER 2
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 ENG-700-03 Valve Stem 1
2 ENG-700-02 Valve Spring Cap 1
3 9434K118 9434K118 SPRING 1
4 ENG-700-01 Valve Linear Bearing 1
5 92394A113 92394A113 #6 SCREW 4
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NOTE: EPOXY GLASS PANELS TOGETHER

3 2 1
D
C
B
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 ENG-320-01 GLASS FRONT

ENG-320-02 GLASS SIDE

ENG-320-03 GLASS TOP 1
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UNLESS OTHERWISE SPECIFIED:

QTY: | | MATERIAL: 4130 STEEL
ALL DIMENSIONS ARE IN
INCHES - INTERPRET DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME
Y14.51994 ENGINEER = ckissel 12/13/2015
TOLERANCES UNLESS .
OTHERWISE SPECIFIED: DRAWN C.Kissel 12/13/2015
M 1903 CHECKED = jsapers 12/13/2015
X XXX +0.005
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1451994 ENGINEER = ckissel 12/13/2015
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DRAWINGS PER ASME
1451994 ENGINEER = ckissel 12/13/2015
TOLERANCES UNLESS
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QTY: | MATERIAL: BRASS
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Y14.51994 ENGINEER = ckissel 12/13/2015
TOLERANCES UNLESS .
OTHERWISE SPECIFIED: DRAWN C.Kissel 12/13/2015

M 1903 CHECKED = jsapers 12/13/2015

X XXX +0.005
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Y14.51994 ENGINEER = ckissel 12/13/2015
TOLERANCES UNLESS .
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M 1903 CHECKED = jsapers 12/13/2015
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TOLERANCES UNLESS )
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ITEM NO. DESCRIPTION PART NUMBER QTY.
1 0.75in Bearing McMaster 6383K490 6
Intermediate
2 Journal ENG-120-01 3
3 Main Journal ENG-120-02 2
Counterweight
4 Assembly ENG-121-00 6
5 0.75in Retaining Ring McMaster 91590A128 12
Final End Shaft
6 Engine ENG-120-03 1
7 6 5 4

6T 1
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QTY: ] | MATERIAL: Assorfed
ALL DIMENSIONS ARE IN
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DRAWINGS PER ASME
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of Engineering
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XXX 0.005
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PART SW-Configuration
ITEM NO. DESCRIPTION NUMBER Name(Configuration Name) QTY.
1 Valve Cam ENG-500-03 First Valve Cam 1
2 Valve Cam ENG-500-04 Second Valve Cam 1
3 Valve Cam ENG-500-05 Third Valve Cam 1
4 Valve Cam ENG-500-06 Forth Valve Cam 1
5 Valve Cam ENG-500-07 Fifth Valve Cam 1
6 Valve Cam ENG-500-08 Sixth Valve Cam 1
7 Left Keyed Cam Shaft ENG-500-02 Default 1
8 0.5in Retaining Ring (/5\/7\2%%\5;86 Default 18
9 0.5in Bearing %%g/gggg Default 2
10 Cam Shaft Bearing Housing | ENG-510-01 Default 2
11 Cam Shaft Timing Pulley ENG-400-07 Default 1
8 7 6 5

UNLESS OTHERWISE SPECIFIED:

QTY: 1| MATERIAL: Assorfed

ALL DIMENSIONS ARE IN
INCHES - INTERPRET
DRAWINGS PER ASME
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ENGINEER landrade 12/13/2015
TOLERANCES UNLESS
OTHERWISE SPECIFIED: DRAWN landrade 12/13/2015
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X XXX +0.005
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Name(Configuration Name)
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QTY: | | MATERIAL: Assorfed
ALL DIMENSIONS ARE IN

DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME

SS
OTHERWISE SPECIFIED:

THIS DRAWING CONTAINS INFORMATION

1 Valve Cam ENG-500-03 First Valve Cam
2 Valve Cam ENG-500-04 Second Valve Cam
3 Valve Cam ENG-500-05 Third Valve Cam
4 Valve Cam ENG-500-06 Forth Valve Cam
5 Valve Cam ENG-500-07 Fifth Valve Cam
6 Valve Cam ENG-500-08 Sixth Valve Cam
7 Right Keyed Cam Shaft M aster Default
0.5in Retaining Ring 9',\/7\2%3\52186 Default
0.5in Bearing '\2368'\5\%2% Default
Cam Shaft Bearing Housing ENG-510-01 Default
Cam Shaft Timing Pulley ENG-500-01 Default
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See ENG-110-00 detail drawing

TEMNO.| DESCRIPTION | (o8l | Q.
1 0.75in Bearing Ag\??SAé\Ej;%r 1
Connecting Arm
2 Bottom ENG-110-03 1
Connecting Arm
3 Top ENG-110-02 1
4 1/4-20 Flange Bolf 9'\/7\8'7\/\215{% 2
McMaster
6 0.5in Bearing %%?5?(55’[8; 1
McMaster

/7 0.5in Retaining Ring | o72334000 4

8 Piston Head Axle ENG-110-09 1

9 1.25in Internal McMaster 2
Retaining Ring 99142A480

UNLESS OTHERWISE SPECIFIED:

QTY: 6 MATERIAL: Assorfed Olin CG“.EQE
INCHES LINTERPRET. DIMENSIONS ARE IN INCHES. of I:Hglﬂeer rng
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XXX +0.01
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ITEM PART

NO. DESCRIPTION NUMBER QTY.
1 Piston Head ENG-110-01 1
2 Ball Bearing Plate ENG-110-05 1
3 6-32 Countersink | McMaster 6

Bolts 93082A220

4 Delrin Ball Bearing A/é(gm?(ss’rgr 5
5 Ball Bearing Plate ENG-110-04 9

side
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DIMENSIONS ARE IN INCHES.
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ITEM NO. DESCRIPTION PART NUMBER QY.

1 Counterweight Plate ENG-121-01 2

Connecting Rod Journal ENG-121-02

0.75in Retaining Ring McMaster 91590A128 é

AIWIN

.25 Spring Pin McMaster 92373A385 2
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UNLESS OTHERWISE SPECIFIED:

QTY: 12 MATERIAL: 6061 ALUMINUM 0'-' n CBU-EQE
ALL DIMENSIONS ARE IN T "
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UNLESS OTHERWISE SPECIFIED:

QTY: 6 MATERIAL: 6061 ALUMINUM
ALL DIMENSIONS ARE IN

INCHES - INTERPRET DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME
- ENGINEER = landrade

TOLERANCES UNLESS 12/6/2015
OTHERWISE SPECIFIED: DRAWN landrade 12/6/2015

XX~ £0.03 i

XXX +0.01 CHECKED | _ hmuskin 12/6/2015
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UNLESS OTHERWISE SPECIFIED:

QTY: 1 MATERIAL: 8061 ALUMINUM
ALL DIMENSIONS ARE IN
INCHES - INTERPRET DIMENSIONS ARE IN INCHES.

DRAWINGS PER ASME
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Olin College
of Engineering

ENGINEER = hmuskin 12/12/2015 | yre
TOLERANCES UNLESS H H
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o THIS DRAWING CONTAINS INFORMATION | sj7F PART NO. REV
0.5 125/ | yiicH 1S CONFIDENTIAL AND PROPRIETARY | ° ENG 2 3 3 0 I
TO ENGR2340, AND MAY NOT BE COPIED, - - B
R E L BURRS AN | DIVULGED OR USED IN PART OR AS A WHOILE,
CHAMFER MAX WITHOUT EXPRESSED WRITTEN CONSENT. [ sop e 1 DO NOTSCALE PRINT | SHEET ] OF 1
3 2 !



213

9.188

0
-]75_,,J_

800 —

3.298

0.188

UNLESS OTHERWISE SPECIFIED:

QTY: 1 = MATERIAL: 4130 STEEL
ALL DIMENSIONS ARE IN

INCHES - INTERPRET DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME
Y14.51994 ENGINEER  jsapers 12/10/2015
TOLERANCES UNLESS
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UNLESS OTHERWISE SPECIFIED:

QTY: ] MATERIAL: 4130 STEEL
ALL DIMENSIONS ARE IN

INCHES - INTERPRET DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME
Y14.51994 ENGINEER  jsapers 12/13/2015
TOLERANCES UNLESS
OTHERWISE SPECIFIED: DRAWN landrade 12/13/2015
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X XXX £0.005
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UNLESS OTHERWISE SPECIFIED:

QTY: 7 = MATERIAL: 4730 STEEL
ALL DIMENSIONS ARE IN

INCHES - INTERPRET DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME
Y14.51994 ENGINEER  jsapers 12/10/2015
TOLERANCES UNLESS
OTHERWISE SPECIFIED: DRAWN landrade 12/10/2015
+
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ALL DIMENSIONS ARE IN T -
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UNLESS OTHERWISE SPECIFIED: .
QTY: 12 MATERIAL: 6061 ALUMINUM ( Olin CG“.EQE
ALL DIMENSIONS ARE IN T "
INCHES - INTERPRET DIMENSIONS ARE IN INCHES. of tﬂg mneering
?Fﬁgﬂ”;g‘,s PER ASME
TOLERANCES UNLESS ENGINEER chssel 12/10/2015 | TITLE
OTHERWISE SPECIFIED: DRAWN ckissel 12/10/201 C ounferwelghf Plate
XX $0.03 ,
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OTHERWISE SPECIFIED: DRAWN landrade 12/9/2015

XX *0.03 , . .
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UNLESS OTHERWISE SPECIFIED:
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—— L %% \L‘X X 4 ENG-310-04 Block Left Piston Top 1
, T ] 5 ENG-310-05 Block left Side 1
& /J % ><@ 6 ENG-310-06 Block Gear Side 1
L—I = 7 ENG-310-07 Block Gear Back 1
e ~ =1 \ 8 ENG-310-08 Pyston Cylinder 6
— / — 9 ENG-310-09 Piston Cylinder Cap 6
10 ENG-310-10 Block Base 1
11 ENG-310-11 Block Right Side 1
o 12 ENG-310-12 Block Right Piston Top 1
@ 13 ENG-310-13 Block Right Angle 1
14 ENG-310-014 Block Right Top 2 1
i 15 ENG-310-15 Block Right Top 1 1
@ @ @ 16 ENG-310-16 Block Right End 2 1
17 ENG-310-17 Block Crank Side 2 1
18 ENG-310-18 Block Crank Bottom 1
25 ‘ ALL ARO U N D 19 ENG-310-19 Block Crank Side 1
Note:

UNLESS OTHERWISE SPECIFIED:

I
3

p— ( Olin College
ALL DIMENSIONS ARE IN 1 3
INCHES - INTERPRET DIMENSIONS ARE IN INCHES. of En g nearin g
YDlRf;,Y{,ggG;ts PER ASME
: ENGINEER jsapers 121472015 | TITLE
CTHERWISE SPECTED: DRAWN | jsapers
: 12/14/201
XX +0.03 , 5
X008 o o Block Weld Assem
X XXX +0.005 5
. THIS DRAWING CONTAINS INFORMATION PART NO. REV
205" 125/ | \WHICH IS CONFIDENTIAL AND PROPRETARY | 7=
TO ENGR2340, AND MAY NOT BE COPED, | |3 ENG-310-00 A
REMOVE /L BURRS AND | DIVULGED OR USED IN PART OR AS A WHOLE,
CHAMFER MAX WITHOUT EXPRESSED WRITIEN CONSENT. - [SeAlE™ 21 | DO NOT SCALE PRINT | SHEET 1 OF 1
I




ITEM NO.

Part Number

Description

QTY.

ENG-120-00

Crank Shaft Assembly

ENG-110-00

Piston Assembly

[N 'Y NI|
[ B
(18l 1]
(o1 |
H 1
/ e 1
|
| |L|=T‘| |
g0 1 -
e L rm=—m
e
1 O 1
e T—T11 | Jh\ [ L=rl
- - /
@I
1 a I
F—T oy | | Lr=mn
\ (O CINM
|
(O a1 ]

Note:

e Questions? Email Joshua.Sapers@students.olin.edu

UNLESS OTHERWISE SPECIFIED:

ALL DIMENSIONS ARE IN
INCHES - INTERPRET
DRAWINGS PER ASME
Y14.5-1994

QTY: 1

MATERIAL:

DIMENSIONS ARE IN INCHES.

TOLERANCES UNLESS

OTHERWISE SPECIFIED:
XX +0.03
XXX +0.01
X. XXX +0.005

" +0.5° 1{5/

ENGINEER landrade

.

Olin College
of Engineering

REMOVE ALL BURRS AND
SHARP EDGES 0.005 R OR
CHAMFER MAX

12/14/2015 | TITLE
DRAWN lsapers 12/14/201 .
CHECKED |  ckissel 12/140201 En gine Internals
)

THIS DRAWING CONTAINS INFORMATION  [5z6 | PART NO. REV
WHICH IS CONFIDENTIAL AND PROPRIETARY

70 ENGR2340, AND MAY NOT BE COPIED, - -
DR s S oD PR o o e, | B ENG-100-00 J

WITHOUT EXPRESSED WRITTEN CONSENT.  [=——

3

2

21 | poNoTscALEPRINT | SHEET1OF 1
I

1




ITEM NO. Description PART NUMBER

QTY.

ENG-220-02 driveshaft .75in long

miter gear 20 teeth 10
6529K250 pitch .75in shaft

ENG-220-01 .75in collar for driveshaft

O O | AW N |

[ N T I =Y I SR =

90692A748 90692A748
Prey upper bearing housing
| ENG-222-00 assembly
m ENG-221-00 lower bearing assembly
I::I C
— N "_/ > ’/@
o <
| o |
(@)
3
\% /\\/ " o —| = J//\“‘~- ______ \//‘ ~~~~~
Q amb % S~ B
\% «\/ A 8 ______ 4 = = S —
| — 1
I : I | |
I b |
I |
T 1

= % T Notes:
I 4 M < All part numbers that do not follow the numbering [~
scheme ENG-XXXX-XX are Mcmaster part numbers.
/@ e Questions? Email Joshua.sapers@students.olin.edu.
>@ T ( Olin College |,
of Engineering

ALL DIMENSIONS ARE IN
f INCHES - INTERPRET DIMENSIONS ARE IN INCHES.
DRAWINGS PER ASME
v14.5-1994 ENGINEER |  hmuskin 12/13/2015 [
TOLERANCES UNLESS DRAWN _
OTHERWISE SPECIFIED: jsapers 12/13/201
XX +0.03 , 5
TXx oos CHECKED |  ckissel 12130201 Outer Shaft Assem bly
X XXX +0.005 5
. THIS DRAWING CONTAINS INFORMATION  [gze | PART NO. REV
——*05° 125/ | \WHICH IS CONFIDENTIAL AND PROPRIETARY
TO ENGR2340, AND MAY NOT BE COPIED, _ _
R OVE /L BURRS AND | DIVULGED OR USED IN PART OR AS A WHOLE, B E N G 240 OO T
CHAMFER MAX WITHOUT EXPRESSED WRITIEN CONSENT. - [SeAlE™ 21 | DO NOT SCALE PRINT | SHEET 1 OF 1
I

[ I
7 6 5 4 3 2 1



Notes:
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ITEM NO. PART NUMBER DESCRIPTION
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ENG-900-02 Tensioner Roller
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ITEM NO. PART NUMBER DESCRIPTION

QTY.

Turbine Power Shaft
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= See Block Right Piston Top.sldpt for hole locations
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