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John V-Neun

X1-V3 Transmission Design - Parts List

L Qty
Part Number Part Description (1 Assy)
X1-V3-001 |Gearbox Side Plate 2

X1-V3-002 |Pneumatic Mount Plate
X1-V3-003 |Pneumatic Coupler Plate
X1-V3-004 [Pneumatic Coupler Bracket
X1-V3-005 |Input Shaft

X1-V3-006 _|Shifter Shaft

X1-V3-007 [Internal Shaft

X1-V3-008 [Output Shaft, Inside Spacer
X1-V3-009 |Output Shaft, Outside Spacer
X1-V3-010 |Input Shaft Spacer
X1-V3-011 |Shifter Dog

X1-V3-012 |Motor Pinion - 12T, 20DP
X1-V3-013 |High Input Gear - 50T, 20DP
X1-V3-014 [Low Input Gear - 36T, 20DP
X1-V3-015 |High Shifter Gear - 36T, 20DP
X1-V3-016 |Low Shifter Gear - 50T, 20DP
X1-V3-017 |Output Sprocket - 10T, #35
X1-V3-018 |Small Shifter Bushing
X1-V3-019 |Large Shifter Bushing
X1-V3-020 [Shifter Pin

X1-V3-021 |Input Shaft Key

X1-V3-022 |Output Shaft Key

X1-V3-023 |Pinion Key
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Unmodified COTS Components (No Part Details Shown)
X1-V3-024 |Gearbox Spacer
X1-V3-025 |Pneumatic Spacer
X1-V3-026 |Gearbox Bearing - .375 ID Flanged
X1-V3-027 |Gearbox Screw - 10-32 Button Head
X1-V3-028 |Gearbox Set-Screw - 8-32
X1-V3-029 |Shifter Screw - 6-32 Button Head
X1-V3-030 |Cylinder Nut - .625-18 Jam Nut
X1-V3-031 |Coupler Nut - .25-28 Jam Nut
X1-V3-032 |Input Washer - .375" ID, 0.0625" thk

X1-V3-033 |Pneumatic Cylinder
X1-V3-034 |Drive Motor - Chiaphua
X1-V3-035 |Drive Motor - AM Planetary
X1-V3-036 |Drive Motor - FP
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Additional Drawings - Assembly & Exploded Views
Drawing
Number

X1-V3-037 |Full Transmission Assembly Views 1 (Isometric)
X1-V3-038 |Full Transmission Assembly Views 2 (Isometric)
X1-V3-039 |Full Transmission Assembly Views 3 (Orthographic)
X1-V3-040 |Full Transmission Assembly Views 4 (Orthographic)
X1-V3-041 |Full Transmission Assembly Views 5 (Orthographic)
X1-V3-042 |Full Transmission Gearing Views 1 (Isometric)
X1-V3-043 |Full Transmission Gearing Views 2 (Orthographic)
X1-V3-044 |Full Transmission Gearing Views 3 (Iso - Ratios)
X1-V3-045 |Full Transmission Explosion View

X1-V3-046 |Motor Assy Drawing

X1-V3-047 |Plate Assy Drawing

X1-V3-048 |Shifter Gear Assy

X1-V3-049 |Input Shaft Assy Views

X1-V3-050 |Input Shaft Explosion Views

X1-V3-051 |Shifter Shaft Assy Views

X1-V3-052 |Shifter Shaft Explosion Views

X1-V3-053 |Pneumatic Shifter Assy Views

X1-V3-054 |Pneumatic Shifter Explosion Views

X1-V3-055 |Shifting Motion

Drawing Description




Notes: _
1. Material:

174" Thick Aluminum Plate as Listed

in BOM

3. Deburr: No burrs or sharg edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-001.stp"
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Notes:

1. Material: 1/8" Thick Aluminum Plate as Listed

3. Deburr: No burrs or sharg edges.
é. Tolerances: +/- 0.01 Unless Ot

in BOM

herwise Noted Critical

Dimensions: As Shown in Inches & per "X1-V3-002.stp"™
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Notes:

. Material: 1/8" Thick Aluminum Plate as Listed in BOM
. Deburr: No burrs or sharg edges.

. Tolerances: +/- 0.01 Unless Otherwise Noted Critical

. Dimensions: As Shown in Inches & per "X1-V3-003.stp"
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Notes:

1. Material: 172" Thick Aluminum Plate as Listed

3. Deburr: No burrs or sharg edges.
é. Tolerances: +/- 0.01 Unless Ot

in BOM

herwise Noted Critical

Dimensions: As Shown in Inches & per "X1-V3-004.stp"
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Notes:
1. Material: 3/8" Dia Pre-Keyed 4140 Steel Shaft as Listed in BOM

3. Deburr: No burrs or sharg edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-005.stp"™
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Notes:

1. Material: 1/2' Dia 4140 Steel Hexagonal Rod as Listed in BOM
3. Deburr: No burrs or sharg edges.

4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical

5. Dimensions: As Shown in Inches & per "X1-V3-006.stp"™
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Notes:
1. Material: 7/16" Dia Steel Round Stock as Listed in BOM
Deburr: No burrs or shargtedges.

3.
é. Tolerances: +/- 0.01 Unless

herwise Noted Critical

Dimensions: As Shown in Inches & per "X1-V3-007.stp"
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Notes:

1. Material: 5/8" Dia. Delrin Rod as Listed in BOM
Deburr: No burrs or shargtedges.

3.
4. Tolerances: +/- 0.01 Unless
5. Dimensions: As Shown in Inches & per '"X1-V3-008.stp"
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Notes:

1. Material: 5/8" Dia. Delrin Rod as Listed in BOM
Deburr: No burrs or shargtedges.

3.
4. Tolerances: +/- 0.01 Unless
5. Dimensions: As Shown in Inches & per "X1-V3-009.stp"™
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Notes:
1. Material: 5/8" Dia. Delrin Rod as Listed in BOM

3. Deburr: No burrs or sharg edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per 'X1-V3-010.stp"™
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Notes:
1. Material: 1-1/4" Dia. Steel Rod as Listed in BOM

3. Deburr: No burrs or sharg edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-011.stp"™

60.0
\\\jj7 BROACH 1/¢2" DIA H
T0 TIGHT FIT

HEX SHAFT
X1-V3-006

DO NOT ROUND
DOG EDGES!

RO . 300

PERPENDICULAR TO HEX
DRILL THROUGH

20.10" CLEARANCE

FOR SHIFT PIN
X1-V3-020

$O_450 40_140

i é :

0.170

EX

Clarkson FIRST - 229

Clarkson University - FIRST Team 229 - "Division By Zero"
owe| X1-V3-011 DATE | 2004 Dec 18 DRAWN BY | JVN

mme| X1-V3 Transmission - Shifter Dog

http://www.team229.org




Notes:

1. Material: 20DP, 12 Tooth Spur Gear as Listed in BOM
3. Deburr: No burrs or sharg edges.

4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-012.stp"™
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Notes:

1. Material: 20DP, 50 Tooth Steel Spur Gear as Listed in BOM
3. Deburr: No burrs or sharg edges.

4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical

5. Dimensions: As Shown in Inches & per "X1-V3-013.stp"
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Notes:

1. Material: 20DP, 36 Tooth Steel Spur Gear as Listed in BOM
3. Deburr: No burrs or sharg edges.

4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical

5. Dimensions: As Shown in Inches & per 'X1-V3-014.stp"™
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Notes:
Material: 20DP, 36 Tooth Steel Spur Gear as Listed in BOM

1.
3. Deburr: No burrs or sharg edges. o

4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-015.stp™
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Notes:
1. Material: 20DP, 50 Tooth Steel Spur Gear as Listed in BOM

3. Deburr: No burrs or sharp edges.
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-016.stp"™
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Notes:

3. Deburr: No burrs or sharg edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-017.stp"™
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1. Material: 10 Tooth Steel Sprocket for #35 (3/8") Chain, as Listed in BOM
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Notes

1. Material: Bronze Bushinﬂ 378" ID, as Listed
a

g0 . 375

@0 .500

g0 .6875

&

in BOM

3. Deburr: No burrs or s r8 edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per '"X1-V3-018.stp"™
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Notes

1. Material: Bronze Bushinﬂ 7/16" 1D, as Listed
a

B0 . 4575

@0 .563

g0 .6875

=

in BOM

3. Deburr: No burrs or s r8 edges. o
4. Tolerances: +/- 0.01 Unless Otherwise Noted Critical
5. Dimensions: As Shown in Inches & per "X1-V3-019.stp"™
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Notes:

1. Material: ~g0.10" Welding Wire, as Listed in BOM
3. Deburr: No burrs or sharg edges. o
é. Tolerances: +/- 0.01 Unless Otherwise Noted Critical

Dimensions: As Shown in Inches & per "X1-V3-020.stp"™
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DOG-SHIFTER ASSEMBLY
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Notes:

3. Deburr: No burrs or sharg edges.
é. Tolerances: +/- 0.01 Unless Ot

1.340

CUT KEYSTOCK TO LENGTH

1. Material: 3/32" Square Keystock, as Listed in BOM

O 1 y herwise Noted Critical
Dimensions: As Shown in Inches & per "X1-V3-021.stp"

FILE OFF ALL BURRS FOR GOOD FIT
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Notes:

3. Deburr: No burrs or sharg edges.
é. Tolerances: +/- 0.01 Unless Ot

£3450
T

CUT KEYSTOCK TO LENGTH

1. Material: 3/32" Square Keystock, as Listed in BOM

O 1 y herwise Noted Critical
Dimensions: As Shown in Inches & per "X1-V3-022.stp"

FILE OFF ALL BURRS FOR GOOD FIT
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Notes:

1. Material: 2mm Metric Square Keystock, as Listed in BOM
3. Deburr: No burrs or sharg edges. o
é. Tolerances: +/- 0.01 Unless Otherwise Noted Critical

Dimensions: As Shown in Inches & per "X1-V3-023.stp"
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X Gearbox Plate Assy
X1-V3-047

6X Gearbox Spacer

o
X1-V3-024

o Shifter Shaft Assy

X1-V3-051

Input Shaft Assy

X1-V3-048

o o
@
o
AM-FP Assy
X1-V3-046

Pneumatic Shifter Assy
X1-V3-0563

Chiaphua Motor Assy
X1-V3-046
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Insert Key 1nto Motor Shaft Keyway

Slide Motor Pinion into Place

Setscrew In Place

Pinion Key
X1-V3-023

Chiaphua Motor
X1-V3-034

Motor Pinion
X1-V3-012

Piniton Key
X1-V3-023

Motor Pinion
X1-V3-012

AM Planetary
X1-V3-035

To Insert FP Motor 1nto AM Planetary,
follow Assy Instructions Provided by AndyMark, Inc.
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Press FiIt Bearings 1nto Plate
Locktite 1n Place using Threadlocker-Red or Stronger Adhesive
Ensure Bearing Flanges are Flush Against Plate

X Gearbox Flanged Bearing
X1-V3-026

A

Gearbox Side Plate
X1-V3-001
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Press Fi1t Bushings 1nto Gears
Locktite 1n Place using Threadlocker-Red or Stronger Adhesive
Ensure Bushing Flanges are Flush Against Gear Hub

Large Shifter Bushing
X1-V3-019

50 Tooth Shifter Gear
X1-V3-016

Small Shifter Bushing
X1-V3-018

36 Tooth Shifter GCear
X1-V3-015
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N
1

Input Shaft Spacer
X1-V3-010

Input Shaft _
X1-V3-005 —

Input 36 Tooth Geah///////XZ

X1-V3-014 //////////27
Input 50 Tooth Gear

X1-V3-013

ot Visible
nout Shaft Key - X1-V3-021

Input Washer
X1-V3-032
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Insert Key into Input Shafti Keyway

Slide Gears 1nto Position
Setscrew Gears In Place
Slide on Spacer and Washer

Input Shaft Spacer
X1-V3-010

Input Shaft
X1-V3-005

Input 50 Tooth Gear
X1-V3-013

Input 36 Tooth GCear
X1-V3-014

Input Shaft Key

X1-V3-021
\

)

Input Washer
X1-V3-032
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Output Shaft Key
Not Visible - X1-V3-022
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Output Shaft, Outside Spacer
X1-V3-008

Output Sprocket
X1-V3-017

Output Shaft, Inside Spacer
X1-V3-008

l‘ '}
=Nl L al
; 14

Shifter Gear - 50 Tooth
X1-V3-016

Shifter Dog
X1-V3-011

Output Shaft Key
X1-V3-022

ALERT'
Shaft must provide good fit
'nto bushing'

Shifter Shaft
X1-V3-006

Shifter Gear - 36 Tooth
X1-V3-015

Note, During Assembly

Ensure dog pin hole alligns

Wwith slot 1n shifter shaft

& that shifter shaft fits tightly
nto shifting gear bushing.
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[; ;J Pneumatic Cylinder
—_— X1-V3-033

Pneumatic Mount Plate
X1-V3-00¢

Cylinder Nut
X1-V3-0350

Coupler Nut
X1-V3-031

X Pneumatic Spacer

X1-V3-004

X1-V3-003

T T———— 72X Shifter Screw
X1-V3-029

T _Internal Shaft

X1-V3-007

a ) )

Shifter Pin
X1-V3-020

Note Shift pin
here I1nstalled.

y//////x1v3025
Pneumat ic Coupler Bracker

[ r‘ég//// Pneumatic Coupler Plate

IS shown
In actual

assembly, this happens later.
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’X Shifter Screw

X1-V3-029
p | Pneumatic Coupler Plate
X1-V3-003
0
X1-V3-020
| ——— Internal Shaft
X1-V3-007
o
. Pneumatic Coupler EBracker
X1-V3-004
-!_\I X Pneumaltic Spacer

X1-V3-031

I X1-V3-025
O \ Coupler Nut

Cylinder Nut
X1-V3-030

Pneumatic Mount Plate
X1-V3-00¢

Pneumatic Cylinder

2 X1-V3-033
V4
=

2

I e—

=
\\@ ‘

\
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— _ I
, Cij

i

IEANTER
:

T

| |

| Il

Neutral

Low Gear (50 Tooth Gear Engaged>

(No GCear Engaged)

High GCear (36 Tooth Gear Engaged>
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