ITEM NO. PART NUMBER DESCRIPTION QrTy.
1 GE-22001 Side Frame, Terminal 2
2 GE-22002 Front Frame, Terminal 1
3 GE-22003 Horizontal Support, Terminal 2
4 GE-22004 Chute Assembly, Terminal 2
5 GE-22007 Conduit, Terminal 2
6 GE-22008 Plastic, Purple Plane 2
7 GE-22009 Guard Assembly, Terminal 1
8 GE-22013 Side Plastic, Terminal 2
9 GE-22014 Front Plastic, Terminal 1
10 GE-22016 Outer Ramp Assembly, Left 1
11 GE-22017 Outer Ramp Assembly, Right 1
12 GE-22022 Inner Ramp 2
13 GE-22024 Edge Protector 46" 4
14 GE-22026 Terminal Chain 1
15 GE-22027 Roof 2
Steel Hex Head Screw, 1/4"-20 x 0.75" long, fully
16 hex_.25 20 0.75 threaded 4
. . . Pin, Ring-Grip Quick-Release with SS Ring, 1/4"
17 pin_quick_ring_.25_2.3125 Diameter, 2.3125" Usable Length 8
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Attached to Alliance
Wall (not shown)

Attached to
Guardraill (not shown)

Use 120lb cable fies at all locations

1. Remove protective coating off the loop fastener on Items 10 and 11.
2.  Pressltems 10 and 11 on to ltem 2 firmly as shown to adhere the fastener.

C

Lock Item 5 in place B
with Item 17, 4 places.
Use 50Ib cable ties at all locations.
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Secure with 50lb cable ties
at all available locations

Insert tabs of ltem 3 into slots of Item 1

Secure subassembly from last step to Item 2 using Item 17 (X4)
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Attach Iltem 7 using Item 16
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Secure using 50lb cable ties

Attach Item 13 to the edges
closest to the human player.
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e Note: Item 6 is installd both sides of the channel

o

[

Only two rivets per set of four holes, as shown

Notes:
1. Tag or label with part number

/
NE:

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
C3 A Redesigned slot shape. 8/27/2021 DAF
ITEM NO. PART NUMBER DESCRIPTION QTY.

1 GE-22001-01 14 GA Steel, Preplated 1
2 GE-22001-02 14 GA. Steel, Preplated 1
3 GE-22001-03 14 GA. Steel, Preplated 1
4 GE-22001-04 14 GA. Steel, Preplated 1
5 GE-22001-05 14 GA Steel, Preplated ]
6 pem_clinchnut_.25_20_.054 1/4-20 self-clinching nut, .054 shank 4
7 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 24
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ITEM NO. | PART NUMBER DESCRIPTION QY.
1 GE-22002-01 1.75" x .125" thk. Square Tube, 6061 Aluminum 2
2 GE-22002-02 1-1/4" Schedule 40 Pipe, 6061 Aluminum 4
3 GE-22002-03 1.75" x .125" thk. Square Tube, 6061 Aluminum 2
4 GE-22002-04 1-1/4" Schedule 40 Pipe, 6061 Aluminum 2
5 GE-22002-05 1-1/4" Schedule 40 Pipe, 6061 Aluminum 1
6 GE-22002-06 1.75" x .125" thk. Square Tube, 6061 Aluminum 4
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UNLESS OTHERWISE SPECIFIED:

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22005 Bed, Chute Assembly 1
2 GE-22006 Angle, Chute Assembly 7
3 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 28
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22010 Guard Bracket, Right 1
2 GE-22011 Guard Pipe 2
3 GE-22012 Guard Bracket, Left 1
4 tube_nut_.25_20| Tube-Connecting Nut, for 1.37" To 1.4" Tube Id, 1/4"-20 Thread Size 4
5 hex_.25_20_0.75 Steel Hex Head Screw, 1/4"-20 x 0.75" long, fully threaded 4
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X 27 =l = 14 ga. Pre-plated Steel PROHIBITED.
SETAIL A COMMENTS: C G E'QQO ] O
CalE 1 REMOVE ALL BURRS AND SHARP L
50 NOTSCALE DRAWING EDGES. SCALE: 1:2 SHEET T OF 1



®1.66)

97.00

©1.38)

Tag or label with part number.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1-1/4" Schedule 40 Pipe,
6061 Aluminum

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN DF 8/13/2021
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

MFIRSI’ 5
ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

TITLE: .
Guard Pipe
SIZE  DWG. NO. REV
C GE-22011
SCALE: 1:2 SHEET 1 OF 1
1



12.00
1 [ 2X .75
X R.08—/ |
Q g\
11.17
83
N o
.
Q
Iy,
14.71
15.82 13.71
12.89
3.64 337
94
W 4X R.25
9.50
10.50
. BEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: [\() L N —
DRAWN DF 5/20/202 ] COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES

TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:

FRACTIONAL+1/16

U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Guard Bracket,

TWO PLACE DECIMAL  +.02 LHRIé EERR‘}V'S?F'% _TWH@E S%E |_ eﬂ.

THREE PLACE DECIMAL +.010 :

REPRODUCTION IN PART OR AS A
Label or t th oart : WHOLE WITHOUT THE WRITTEN
dbel or tag with part number MATERIAL/FINISH PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
——{  |=—2X .27 14 ga. Pre-Plated Steel PROHIBITED.
SETAIL A COMMENTS: C G E'QQO ] 2
REMOVE ALL BURRS AND SHARP
SCALE 1 : 1 L
50 NOTSCALE DRAWING EDGES. SCALE: 1:2 SHEET 1 OF 1



4525—" | \
R 42.88
] 42.32
Q
[ 40.50
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62038
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. VEND NAME DATE . FIRST
UNLESS OTHERWISE SPECIFIED: [\O POBOTICS Phsiimgms
DRAWN DF 8/] 3/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  T[TLE:
FRACTIONAL+1/16 . .
ANGULAR: MAC/th]° BEND +1° THE INFORMATION CONTAINED IN Sld e PlOSTIC
TWO PLACE DECIMAL  +.01 LHRlcs) EgéygFGFll% }’H@E 5/355 . !
Tag or label with part number. THREE PLACE DECIMAL £.005 REPRODUCTION IN PART OR AS A Term | ﬂCI|
i WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV

1/8" Polycarbonate, Clear PROHIBITED.

COMMENTS: C GE-22013

REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:6 SHEET 1 OF 1

3 2 ]
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AN N AN N AN N AN N N
(25—
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: MROBdTICS ) anE—
DRAWN DF 8/ ] 3/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
Notes: ANGULAR: MACH +1° BEND +1°  THE INFORMATION CONTAINED IN Front Plastic,
1. Tag or label with part number. TWO PLACE DECIMAL  +.01 ITDHRlcs)FI?SéAT\\YNg)\I}?Fll%EIH@E Sﬂ\ﬁ .
2.  Part will receive vinyl graphics. THREE PLACE DECIMAL +.005 .
yiarap REPRODUCTION IN PART OR AS A Term|n0|
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1/4" Polycarbonate, Clear PROHIBITED.
C GE-22014
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:8 SHEET T OF 1

DO NOT SCALE DRAWING

3 2 ]



Trim vinyl at hole locations
25 Places
o ° ° ° ° ° ° GE-22014
//—Vinyl applied to this face
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST %
ROBOTICS  JS SOLIDWORKS
N OTeS : D RAW N D F 9/28/202 ] COMPETITION Modeling Solutions Partner
1. Tag or label with part number DIMENSIONS ARE IN INCHES
2. Vinyl: 50/50 Mesh with clear protective coating. TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
ANGULAR: MACH£1° BEND £1°  THE INFORMATION CONTAINED IN Front Plastic
TWO PLACE DECIMAL  +.01 THI% DRAW'(';G |S;’H®E SOLE . .
THREE PLACE DECIMAL +. PROPERTY OF FIRST®. ANY
¢ ¢ £.005 REPRODUCTION IN PART OR AS A WI-I-h VI nyl
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
See note PROHIBITED.
C GE22015
REMOVE ALL BURRS AND SHARP SCALE: 1:8 SHEET 1 OF 1
DO NOT SCALE DRAWING EDGES. -1



Back View

Notes:

1.
2.

Attach hook fastener to the ramp brackets.
Attach loop fastener to the hook fastener, but leave the protective plastic backing on
until final assembly of the TERMINAL.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22018 Ramp Bracket, Mid 1
2 GE-22019 Ramp Bracket, Edge 2
3 GE-22020 Outer Ramp, Left 1
4 et phi2520 125 | 4 Re R o e | 8
5 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 8
6 Hook_1_16 1"x 16" Hook, Adhesive Backed 2
7 Loop_1_16 1"x 16" Loop, Adhesive Backed 2
8 Hook_1_1 1"x 1" Hook, Adhesive Backed 4
9 Loop_1_1 1"x 1" Loop, Adhesive Backed 4
FIELD NAME DATE I’;gaBngICS p’S R
DRAWN DF 12/30/2021 M COMPETITION Moo soltions artner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Outer Ramp
Assembly, Left

SIZE  DWG. NO.

REV

C GE22016

SCALE: 1:4
]

SHEET 1 OF 1

>



Back View

Notes:

1.
2.

Attach hook fastener to the ramp brackets.
Attach loop fastener to the hook fastener, but leave the protective backing on until
final assembly of the TERMINAL.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

]
ITEM NO. PART NUMBER DESCRIPTION QTY.
] GE-22018 Ramp Bracket, Mid 1
2 GE-22019 Ramp Bracket, Edge 2
3 GE-22021 Outer Ramp, Right 1
4 [flatphi 2520125 | | o R COG Rl veaded |
5 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 8
6 Hook_1_16 1"x 16" Hook, Adhesive Backed 2
7 Loop_1_16 1"x 16" Loop, Adhesive Backed 2
8 Hook_1_1 1"x 1" Hook, Adhesive Backed 4
9 Loop_1_1 1"x 1" Loop, Adhesive Backed 4
FIELD NAME DATE w I’R:’ORBngICS p7S S
DRAWN DF 12/31/2021 COMPETITION "o sotonsorner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:
REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Outer Ramp

Assembly, Right

SIZE  DWG. NO. REV
C GE22017
SCALE: 14 SHEET 1 OF 1

]
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16.75

19.88

VIEW A-A

2X 19.41

4X O .27

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.02
THREE PLACE DECIMAL +.010

MATERIAL/FINISH:
8 ga, Pre-plated Steel

DO NOT SCALE DRAWING

2

]

1.99

To Virtual Corner

% 175°

/‘ﬂ.w)

A 1.78
\/V' To Virtual Corner
\\\ 165°
\\ 2X R.08
\\\
\ 2.00
‘\\ To Virtual Corner
\
\\ V
\\\\
\\\\
\\‘\
\\
\ A
g
Notes:
1. Tag or label with part number.
BEND NAME DATE FIRST 7S
DS SOLIDWORKS
DRAWN DF 4/9/202 ] M ggﬂoPTEITc-I?ION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL  TITLE:

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

Ramp Bracket,
Mid

SIZE  DWG. NO. REV

C GE22018

SCALE: 1:2 SHEET 1 OF 1
]

A



2X @ .27 THRU

VIEW A-A

~

1 99 1.78
2.00

\I |
T
175° \]650 \ﬁ'm

\f Notes:
1. Tag or label with part number.

. BEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M COROTICS. D
DRAWN DF 4/9/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Ram o Brac keT,
TWO PLACE DECIMAL  +.02 LHng) Egéygﬁ/% ;’H@E S%E E d e
THREE PLACE DECIMAL +.010 :
REPRODUCTION IN PART OR AS A g
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
8 ga. Pre-plated Steel PROHIBITED.
C GE22019

REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:1 SHEET 1 OF 1

DO NOT SCALE DRAWING
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8X .28 THRU
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AN 4]
(50} /L
| I1 | | | | ] % [ ]\;
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M L N —
DRAWN DF 8/] 6/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL +1/16
ANGULAR: MAC/H +1° BEND +1° THE INFORMATION CONTAINED IN O U Ter RQ m p
Notes: TWO PLACE DECIMAL ~ +.01 THIS DRAWING IS THE SOLE !
: THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY Leﬂ'
REPRODUCTION IN PART OR AS A

1. Tag or Label with part number.

. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1/2" HDPE, Natural PROHIBITED.

COMMENTS: C GE-22020

REMOVE ALL BURRS AND SHARP L
DO NOT SCALE DRAWING EDGES. SCALE: 1:6 SHEET 1 OF 1
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1 1.63
4X 2.48
10.31
8X @ .28 THRU
2X R.25 2X R.88 ¢ 53X 82°
K —(.50)
150
| | T
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M COROTICS. D
DRAWN DF 8/] 6/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
Notes: FRACTIONAL+1/16
1. Tag or label with part number. ANGULAR: MACH*1° BEND +1° THE INFORMATION CONTAINED IN O U Ter RCI M p,
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE .
THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY R| h‘|‘
REPRODUCTION IN PART OR AS A
i WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1/2" HDPE, Natural PROHIBITED.

COMMENTS: C GE-22021

REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:6 SHEET 1 OF 1
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4X R.25
2X R.88 — 22.63
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F 9.47 —=|
28.41
46.00
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. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: [\O COROTICS. D
DRAWN DF 8/] 6/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
. TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
Notes: - FRACTIONAL+1/16
1. Tag or label with part number ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN | nnNer RO M p
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
1/4" Polycarbonate, Clear PROHIBITED.
COMMENTS: C G E'22022
REMOVE ALL BURRS AND SHARP SCALE: 1:8 SHEET | OF |
DO NOT SCALE DRAWING EDGES. C



D
C
(.63)
W %
(1.50)
_ :
46.00
B
DESCRIPTION: U SHAPE EDGE PROTECTORS
VENDOR: M2CBRIDGE VIA AMAZON
COLOR: BLACK
PACKAGE QUANTITY: 1 - 6.5 FEET VEND
NOTES: UNLESS OTHERWISE SPECIFIED: NAME DATE e cs et
1. SUBSTITUTIONS ALLOWED DIMENSONS AREININGHES o D) cghon 2o
2 CUTTO LENGTH TOLERANCES; PROPRIETARY AND CONFIDENTIAL  TITLE:
i%gJ&E‘%i&Lﬂw BEND +1° THE INFORMATION CONTAINED IN Edge PrQTeCTQr
TWO PLACE DECIMAL +.01 THIS DRAWING IS THE SOLE .
TWREE FLICEDECIVAL =005 FRCRERTI OFPRTB, AN 46 A
MATERIAL/FINISH: PERMISSION OF FRST® 15— STE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE-22024
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:2 SHEET 1 OF 1

DO NOT SCALE DRAWING

3 2 ]



1.00)
! s
4 S g S W e N i )

Description: CHAINBQOSS Plastic Chain: US Weight 2 in., Black

Vendor: The Home Depot
Part Number: [infernet] 315968945

Substitutions allowed with permission from FIRST HQ.

UNLESS OTHERWISE SPECIFIED:

92.50

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°

TWO PLACE DECIMAL

THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
Black

DO NOT SCALE DRAWING

2

+.01

VEND NAME DATE
DRAWN DF 12/29/2021
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

2
PS SOLIDWORKS

FIRST
ROBOTICS
COMPETITION Modeling Solutions Partner

TITLE:

Terminal Chain

SIZE  DWG. NO.

REV

C GE22026

SCALE: 1:2

1

SHEET 1 OF 1

A



4X R.25 \
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10X @ .31
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11.25
10.00
| | | ! |
\ Ay A\ A\ @D ® | ] .25 |
—=11.75 =~
-~ 1275 —————————=
23.75
34.75
45.75
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE
DRAWN DF 8/16/2021

Notes:

1. Bag or tag with part number.

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°

TWO PLACE DECIMAL

+.01

THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1/4" Polycarbonate, Clear

DO NOT SCALE DRAWING

2

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

2
PS SOLIDWORKS

FIRST
ROBOTICS :
COMPETITION Modeling Solutions Partner

TITLE:

Roof

SIZE  DWG. NO.

REV

C GE22027

SCALE: 1:4
]

SHEET 1 OF 1



4 3 2 1

ITEM NO. PART NUMBER DESCRIPTION
1 FE-01002 4'x 1'x 1" Square Truss 4
2 FE-01003 5'x 1'x 1" Square Truss 4
3 FE-01012 3 Way Corner Block 4
4 GE-22101 Floor Protection Assembly ]
D 5 GE-22107 Launch pad blue 2
6 GE-22111 Low bar holder 4
7 GE-22112 Low bar clamp 4
8 GE-22120 under hung assembly 2
9 GE-22130 Upper transition bar holder 2
10 GE-22140 mid transition bar holder 2
11 GE-22150 Rung 4
12 GE-22170 Truss Base - Sheet Metal Assembly 4
13 |hex_.25.20_1.25 Steel HeTOHn%??Uﬁgﬁvrg Qg 20X 125 16
14 hex_.375_16_3_partial Steel Hex Head Screw, 3/8"-16, 3" long 13
15 hex_.625 11 2.00 Hex Head Bo"gﬁéﬁ;—] 1 Thread, 2" 56
16 hexnut_.625_11 5/8"-11 hex nut 40 / A\h}\
17 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 16 /:\\\ : \\\"_:_r/_"
18 nylock_.375_16 Steel Nylon-Insert Locknut, 3/8"-16 12 \"*\f!\ . / ‘s
C 19 tapeline_HANGARHeight 2" Gaffers Tape, Black 2 ‘\\: :r; /A (
20 |Ubolt_.375_2.4375_4.4375 |U-Bolt 3/8-16 x 2-7/16 ID x 4-7/16 height 16 > “ %
21 washer_flat_.25 Flat Washer for 1/4" Screw 32 ‘ :i .
22 washer_flat_.625 Flat washer for 5/8" screw 96 !f: S { g
45 /
N Q
v >
B
I1\l.olre/sé.\ssembly exists in Red and Blue configurations. UNLESS OTHERWISE SPECIFIED: DFRIiLv[\)/N N:CVAE 9/2522520 SgrBngICS ;%Isost?w?ng
DIMENSIONS ARE IN INCHES COMPETITION
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
;R,\f\éﬂ&g%i]c/ﬁ +1° BEND +1° THE INFORMATION CONTAINED IN H an g ar
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
A N PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
MATERIAL/FINISH: PERMISSION OF FRST®IS SZE DWG. NO. REV
PROHIBITED.

COMMENTS: C GE-22100

REMOVE ALL BURRS AND SHARP

50 NOTSCALE DRAWING EDGES. SCALE: 1:20 SHEET 1 OF 5
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AN%

Modeling Solutions Partner

2
DS SOLIDWORKS

FIRST
ROBOTICS
COMPETITION

PO

DATE
NW 9/29/2020
TITLE:

NAME

FIELD
DRAWN

UNLESS OTHERWISE SPECIFIED:

PROPRIETARY AND CONFIDENTIAL
+1° BEND +1° THEINFORMATION CONTAINED IN

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/2

Hangar

THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY

+.50

ANGULAR: MACH
TWO PLACE DECIMAL

REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS

PROHIBITED.

REV

DWG. NO.

SIZE

MATERIAL/FINISH:

C GE22100

COMMENTS:

SHEET 2 OF 5

SCALE: 1:20

REMOVE ALL BURRS AND SHARP
EDGES

DO NOT SCALE DRAWING
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Modeling Solutions Partner

2
DS SOLIDWORKS

FIRST
ROBOTICS
COMPETITION

PO

TITLE:

DATE
9/29/2020

PROPRIETARY AND CONFIDENTIAL

NW
+1° BEND +1° THEINFORMATION CONTAINED IN

NAME

FIELD
DRAWN

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/2

Hangar

THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY

+.50

ANGULAR: MACH
TWO PLACE DECIMAL

REV

DWG. NO.

SIZE

REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS

PROHIBITED.

MATERIAL/FINISH:

C GE22100

COMMENTS:

SHEET 3 OF 5

SCALE: 1:20

REMOVE ALL BURRS AND SHARP
EDGES

DO NOT SCALE DRAWING



UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

FIELD NAME DATE
DRAWN NW 9/29/2020

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

MFIRSI’ .
ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

TITLE:

Hangar

SIZE  DWG. NO.

C GE22100

REV

SCALE: 1:20 SHEET 4 OF 5
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DETAIL A
SCALE1:9
Notes:
5 1. Dimensions in parentheses are for reference only.
90.94
Floor protection 60.26 FIELD NAME DATE
: . . FIRST
fo fop of RUNG Floor protection o ;186-22@& UNLESS OTHERWISE SPECIFIED: [\O ROBOTICS 7S soLiDwors
75.59 to top of RUNG 16 tob of RUNG DRAWN NW ?/29/2020 COMPETITION oo
Floor pro’[ecﬂon o DIMENSIONS ARE IN INCHES
6 fop of RUNG TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/2
ANGULAR: MACH+1° BEND +1° THE INFORMATION CONTAINED IN H an g ar
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
I MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.

COMMENTS:

C GE22100
REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:18 SHEET 5 OF 5
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4

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22102 notched floor protection section 4
GE-22105 floor protection carpet 1
GE-22104 Floor protection full 2

ltem 2 hidden for clarity

_ FIELD NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: ) ROBOTICS p qom—
DRAWN NW 6/8/2020 . COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/2 .
ANGULAR: MACGH- 10 BEND 10 THE INFORMATION contanepiN— FlOOr Protection
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY Asse m b |y
REPRODUCTION IN PART OR AS A
) WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE-22101
REMOVE ALL BURRS AND SHARP SCALE: 1:48 SHEET 1 OF |
DO NOT SCALE DRAWING EDGES. s



42.25
(.13)
35.25
0
(@) (4p) (@)

= S

(00] (@]

— <t

Noftes:
1. Label or tag part.
UNLESS OTHERWISE SPECIFIED:  T'ELD NAME DATE FIRST -2
ROBOTICS DS SOLIDWORKS
DRAWN NW 6/3/2020 COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL +1/2
ANGULAR: MAC/th]O BEND +1° THESINFORMA(;I%N ccs>(N)TA|NED IN ﬂOTChed f|OOr
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY prOTeCT'On section
REPRODUCTION IN PART OR AS A A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV

0.125" Hardboard/ Masonite PROHIBITED.
COMMENTS:

C GE22102
REMOVE ALL BURRS AND SHARP

50 NOTSCALE DRAWING EDGES. SCALE: 1:16 SHEET 1 OF 1

4 3 2 1



42.25

Notes:

1.

Label or tag part.

40.00

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

0.125" hardboard/
masonite

DO NOT SCALE DRAWING

2

13)

—

VEND NAME DATE
DRAWN NW 6/3/2020
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

2
DS SOLIDWORKS

FIRST
ROBOTICS
COMPETITION Modeling Solutions Partner

TITLE:

Floor protection

full

SIZE  DWG. NO.

REV

C GE22104

SCALE: 1:16
]

SHEET 1 OF 1



120.00
2% 101.88
(.25)
2% 18.13
0
(@] (@) L L
S NG|
N N <
> N o0
N >
Q|
UNLESS OTHERWISE SPECIFIED:  TIELD NAME DATE FIRST -2
ROBOTICS DS SOLIDWORKS
D RAWN NW 6/8/2020 COMPETlTION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES. PROPRIETARY AND CONFIDENTIAL  TITLE:

FRACTIONAL+1/2

ANGULAR: MACH+1° BEND +1° THE INFORMATION CONTAINED IN ﬂOor prOTeCTlOn

TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY C O rp e'l'
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® S SIZE DWG. NO. REV
Shaw Neyland I PROHIBITED.

COMMENTS:

C GE22105
REMOVE ALL BURRS AND SHARP

50 NOTSCALE DRAWING EDGES. SCALE: 1:32 SHEET 1 OF 1

3 2 1



17.25

2x 16.25 @

2x 8.63 @

2x 1.00 @

3x 1.00

Noftes:

1. Label or mark with part number.

3x 9.00

10.00

—6X @ .42 THRU ALL

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
.25" Red HDPE, smooth

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN NW 7/1/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

Mrlksr >
ROBOTICS DS SOLIDWORKS
coM PETITION Modeling Solutions Partner

TITLE:
Launch Pad
Red
SIZE DWG. NO. REV

C GE22106

SCALE: 1:2
]

SHEET 1 OF 1



17.25 /6X @ .42 THRU ALL
2x 16.25 46} G}’/
2x 8.63 %{f} G}
2x 1.00 {D’
O -
o o o o

S! S 9

— o~ o

X X -

o o

Noftes:
1. Label or mark with part number.
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: L\() L LI N—
DRAWN NW 7/] /202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
ANGULAR: I\/\AC/th1° BEND +1° THE INFORMATION CONTAINED IN I_O UuncC h pG d
TWO PLACE DECIMAL ~ +.01 TH'% DRAWQG IS }’H@E 50'55
THREE PLACE DECIMAL +. PROPERTY OF FIRST®. A
CEDEC £005  LFPRODUCTION IN PART OR AS A blU e
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
25" Blue HDPE, smooth PROHIBITED.
C GE22107

REMOVE ALL BURRS AND SHARP
50 NOT SCALE BRAWING EDGES. SCALE: 1:2 SHEET 1 OF 1

4 3 2 1



1.

4X @ .27 THRU ALL
2x 5.38
— 4x R.50
/7 2x R1.06
-
3x 4.78 2 N\ / .
/A 453 & | O
4.46
(3.31) N \ /—
2.25 + +
1.00 - - \
78 ‘Iy
) \. _
R.94 —
- & TS 8 3R38% I 2
o e o = © @Y ©» 2
<~ .
N
Notes:
Label or tag with part number.

16.57

17.00

— R3.46

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
3/8" Polycarbonate, Clear

DO NOT SCALE DRAWING

2

REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED
C4, D2 A R .85 was R.83 4.53 was 4.55 11/18/2021 NTW
VEND NAME DATE ) FIRST %

2 SOLIDWORKS
DRAWN NW 6/5/2020 | M ggﬂop.lél-?rsrloN Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS

PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Low bar holder

SIZE

DWG. NO.

REV

C GE22111 A

SCALE: 1:4

1

SHEET 1 OF 1

A



4 3
R1.11 — R.85 —
6.00 ~
5.33
SR
3x4.75L4®_ GD
4.50 |
4.25
R.50
2.22 -+
75
O_
0 AN L
< 3 A NY 3 e <
» ~ &S o S 3
AN

Noftes:.
1. Label or tag with part number.

7.13

REVISIONS

—4X @ .27 THRU ALL

\ 7x R.25

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°

TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
3/8" Polycarbonate, clear

DO NOT SCALE DRAWING

2

ZONE REV. DESCRIPTION DATE APPROVED
B3, D3 A R .85 was R .83, 3.91 was 3.93, 4.65 was 4.67 11/18/2021 NTW
(.38)
VEND NAME DATE FIRST %
2D SOLIDWORKS
DRAWN NW 6/5/2020 M ggﬂop.lél-lc-rsrloN Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE

PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS

PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Low bar clamp

SIZE  DWG. NO.

REV

C GE22112 A

SCALE: 1:4
]

SHEET 1 OF 1

A



4
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22121 Under hung plate 1
2 GE-22123 Pipe Saddle 2
3 FE-O1016 Cheeseborough for Truss _ Single 2
4 nylock_.5_13 steel nylon-insert locknut, 1/2"-13 2

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

FIELD NAME DATE
DRAWN NW 3/4/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

r
2S SOLIDWORKS

FIRST
ROBOTICS
C OMPETITION Modeling Solutions Partner

TITLE:
under hung
assembly
SIZE DWG. NO. REV
C GE22120
SCALE: 1:4 SHEET 1 OF 1
1



2X .53 X 1.06 THRU ALL

12.00 4x R3.00
4X @ .40 THRU ALL
2x 8.50
2% 6.00 - -
2x 3.50 O @
0 —— l
© i~ 3 3 3 S
N v o ™ NG)
g - ™ 0
o &
. VEND NAME DATE T
UNLESS OTHERWISE SPECIFIED: [\()ggfng,cs 35S soLIDWORKs
. DRAWN NW ]/] 5/202] COMPETITION Modeling Solutions Partner
Notes: DIMENSIONS ARE IN INCHES PROPRIETARY AND CONFIDENTIAL  TITLE
TOLERANCES: :
1. Label or tag part. FRACTIONAL+1/16
ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN U N d er h U ng
TWO PLACE DECIMAL ~ +.01 TH'% DRAWQG IS }’H@E 5%5
THREE PLACE DECIMAL +. PROPERTY OF FIRST®.
CEDEC £.005 REPRODUCTION IN PART OR AS A p | GTe
i WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV

.125" Pre-plated steel PROHIBITED.

COMMENTS: C GE22121

REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:4 SHEET 1 OF 1

4 3 2 1



.44
— @ 1.66
0
( @1.60
o 0 §
VEND
Notes: UNLESS OTHERWISE SPECIFIED: NAME PATE [\(}Sﬁ'a’gncs B SoLIDWORKS
1. Label or tag with part number. DRAWN NW 2/18/2021 COMPETITION  "oissconsrarns
DIMENSIONS ARE IN INCHES
TOLERANCES- PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
ANGULAR: MAC/Hi-]O BEND +1° THEINFORMATION CONTAINED IN Pl pe SOdd |e
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE

PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

THREE PLACE DECIMAL +.005

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1.5" sch 40 aluminum PROHIBITED.
C GE22123
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:1 SHEET 1 OF 1

DO NOT SCALE DRAWING

4 3 2



UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22131 upper bar base ]
2 GE-22132 High bar side plate 2
3 GE-22133 Upper holder cross 3
4 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 36
VEND NAME DATE M EgaBngICS 1775 S
DRAWN NW 1/15/2021 COMPETITION Moo sousions parer

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:
REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Upper transition
bar holder

SIZE  DWG. NO.

REV

C GE22130

SCALE: 1:8
]

SHEET 1 OF 3




Step 1 Step 2
Notes:
1. Rivet @ to @ with 3/16" steel rivets in three locations. Notes:
1. Rivet @ to step 1 with 3/16" steel rivets.

. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: MROBOTICS ,77Ssouaw0}?/<s
DRAWN NW 'I /'l 5/202] COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES
PROPRIETARY AND CONFIDENTIAL  TITLE:

TOLERANCES:
NGULAR, MACH 19 BEND +1°  THE INFORMATION CONTAINED IN U pper tfransition
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE

THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY bar holder

REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE22130
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:8 SHEET 2 OF 3

DO NOT SCALE DRAWING

4 3 2 1



Step 3:

Notes:
1. Rivet @ to step 2 with 3/16 steel rivets.

. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M ROBOTICS 1775 SOLIDWORKS
DRAWN NW 'I /'l 5/202] COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES
PROPRIETARY AND CONFIDENTIAL  TITLE:

TOLERANCES:
NGULAR, MACH 19 BEND +1°  THE INFORMATION CONTAINED IN U pper tfransition
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE

THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY bar holder

REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE22130
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:8 SHEET 3 OF 3

DO NOT SCALE DRAWING

4 3 2 1



]QOO i | Ll 1 I~ I I:']
—8X .40 X .94 THRU ALL
4 8.76 - —f - —F-
(11.76)
4x 3.24 —f - —f - - — -
90° |
’ ) J K ldj\
R.13
° 3 3 N N\
» o = < —(.12)
AN x - -
AN x x
AN AN
9X @ .191£.002 THRU ALL
2x R.25
0 /
o 40 6 & ¢ o b o o o b
2.01
o Yy
225—
(@) ™ < < < o o o O O O N o
- o o = > o = © 2 =2 g
Noftes:
1. Tag or label with part number.
. BEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: MROBOTICS p—
DRAWN NW 10/1/2020 COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
U AR AL, 1o BEND 10 THE INFORMATION CONTAINED IN upper bar base
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.010  PROPERTY OF FIRSF®. ANY
REPRODUCTION IN PART OR AS A
: WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
11 ga. pre-plated steel PROHIBITED.

COMMENTS: C GE-2213]

REMOVE ALL BURRS AND SHARP L
DO NOT SCALE DRAWING EDGES. SCALE: 1:2 SHEET 1 OF 1

4 3 2 1



REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

D3 A 1.7"was 1.68" 11/18/2021 NTW

R2.00
@ 1.70 MIN THRU A

18.80

16.80 +
k-/ .120)

3x 15.22 - S S §
18X @ .191+£.002 THRU ALL
2x 8.81
&
2x7.91 / 4 -3
4 &
2x 7.00
9% 1.88
R o ol
25 4 ¢ ' ¢ ¢ ¢ b & & 2% R.25
0
o wn QO MO WUIN O ~O ~O < 0O N OO AN N QN
N M OHOK®O™MN © @ oM TRY X <~ N
oo s © oo 9 o oo oo
J & x
N
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE [\O;ggg" cs . ——
NOTeS' DlMENSlONS ARE |N lNCHES DRAWN NW 9/30/2020 COMPETITION Modeling Solutions Partner
1.  Tag or label part with part number. TOLERANCES. PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 M M
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN H|gh bar side
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY |Q'|'e
REPRODUCTION IN PART OR AS A A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE DWG. NO. REV
11 ga.,Pre-plated steel PROHIBITED.

C GE22132 A

REMOVE ALL BURRS AND SHARP o
DO NOT SCALE DRAWING EDGES. SCALE: 1:8 SHEET 1 OF 1

4 3 2 1



ZONE REV. DESCRIPTION DATE APPROVED

C3 A 3.50 was 3.41 and 8.50 was 8.41 10/27/2021 NTW

—2X @ .41 THRU ALL D
3X @ .191+.002 THRU ALL
3.49 . ;
™ 3.24 ] 4
& 2.50 ——
!
b 2x 1.74 {) O 1.50 —— &
& 50 —— 4
¥ 24 i 0 N
O | | | — —
o O o
o< o o 0 O N W
N e Te) N O « @—
8x R.25
1.25 T H=-—12)
24
0
4X 900 4x R 1 3
\
Notes
1. Tag or label part with part number.
UNLESS OTHERWISE SPECIFIED: ~ BEND NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN NW ]O/] /2020 COMPETlTION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  T[TLE:
FRACTIONAL=+1/16
U AR AL, 1o BEND 10 THE INFORMATION CONTAINED IN U pprer holder
TWO PLACE DECIMAL  +.02 THI% DRAWng IS ;’HGE SOLE CrOSS
THREE PLACE DECIMAL +.010 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A A
i WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
11 ga. pre-plated steel PROHIBITED.
( : GE-22133 A
COMMENTS:

REMOVE ALL BURRS AND SHARP L
DO NOT SCALE DRAWING EDGES. SCALE: 1:2 SHEET 1 OF 1

4 3 2 1



REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED
C4, D4 A 3.25was 3.24, 3.5 was 3.37, 8.5was 8.37, 8.75was 8.74 10/29/2021 NTW
2X @ .40 THRU ALL 16X .40 X .75 THRU ALL
12.00
(11.76
A 4x 8.75
/A 850
A 3.50 — &
/A 4x325— =
(.24
0 C
°© 3y QI S 32 25 (12
X X ¢ — AN N ™M ™
caad S & &%
o (@) oN®)
(00} (00} (@) <t < O
3! ) s 9 —
o ~ e — N ™M™
2.25
1.23
2x 1.00 - A I l N\ 120°
O 1 Y L Y /‘ B
10x R.25 R.85
Notes:
1. Tag orlabel part with part number.
UNLESS OTHERWISE SPECIFIED: ~ BEND NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN NW ]O/] /2020 COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE: i .
FRACTIONAL+1/16
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN mid transition
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.010 PROPERTY OF FIRST®. ANY bO I h Old er
REPRODUCTION IN PART OR AS A A
i WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
11 gau, Pre-plated steel PROHIBITED.
COMMENTS: C GE-22140 A
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:4 SHEET 1 OF 1

DO NOT SCALE DRAWING

4 3 2 1



REVISIONS

ZONE REV.

DESCRIPTION

DATE

APPROVED

B2, B3, A Addition 0.5" added to overall length. Holes moved to

B4

centfer new length.

9/2/2021

NTW

1.66
4X @ .39 THRU ALL—
4x .83
o \/\> \\> 0
o ? 5 < °
o Yo} To} 7o) Lo o
N N N N Yp)
™ © o~ < ©
> = =
UNLESS OTHERWISE SPECIFIED:
Notes:

1.

Tag or label part with part number.

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1.25" SCH 40 pipe steel,
Powder coated

DO NOT SCALE DRAWING

2

VEND

©®1.38)

D 1.66)

Part Numlber

Color

GE-22150-RED Bengal Red 49/33333

GE-22150-BLU Mercury Blue 59/40653

GE-22150-BLK Bengal Black 49/88888

NAME DATE FIRST 7S
2D SOLIDWORKS
DRAWN NW 6/3/2020 M ggaopTElgslTION Modeling Solutions Partner
PROPRIETARY AND CONFIDENTIAL TITLE:
THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE R U n g
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE22150 A
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:4 SHEET 1 OF 1



ITEM NO. PART NUMBER DESCRIPTION QTY.
1 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 12
Truss Base - Sheet Metal Assembly,
2 GE-20030 - 01 Base Plate 1
Truss Base - Sheet Metal Assembly,
3 GE-20030 - 02 Truss Feot 2
4 nut_chassis_.625_11 Nut, Chassis, 5/8-11 4
5 Hook_4_24 4" x 24" Hook, Adhesive Backed 2
6 Hook 4 16 4" x 16" Hook, Adhesive Backed 2
il
| ﬁ | ‘
Q O
® °
@ @ \
G ‘
| 0 | 0
® o
L
Top
Notes:

1.  Made from part GE-20030.

2.  Remove parts GE-20030-03 from assembly.

3. Attach (4) .
4. Place @ and @ or replace missing.

7T
|

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH+1° BEND +1°

TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

TITLE:

) ) ) )
X N N ) \\@
L@ @ ) 7]
|
L)
L) o
Bottom
FIELD NAME DATE FIRST
DRAWN NW 1/4/2022 M

ROBOTICS
COM PETITION Modeling Solutions Partner

2
DS SOLIDWORKS

Truss Base - Sheet
Metal Assembly

SIZE  DWG. NO.

REV

C GE22170

SCALE: 1:5
]

SHEET 1 OF 1



Exploded View:

Noftes:

1. Rivets should be plated or stainless steel
2.  Tag or label with part number.

3. Powder Coated Black (Full Assembly).

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 20
Truss Base - Sheet Metal Assembly,
2 GE-20030 - 01 Base Plafe 1
Truss Base - Sheet Metal Assembly,
3 GE-20030 - 02 Truss Feet 2
Truss Base - Sheet Metal Assembly,
4 GE-20030 - 03 Berm - Red 2
UNLESS OTHERWISE SPECIFIED: NAME DATE Ml’;gzésgﬂcs 1775 ——
DIMENSIONS ARE IN INCHES DRAWN KAMC = 9/9/19 - ’ COMPETITION Modzing Solitlons Fattne
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
ANGULAR: MACH+1° BEND *1° ENG APPR. _
moriace s Lol | SN Truss Base - Sheet
INTERPRET GEOMETRIC Q.A. M eTG | Asse m b Iy
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1 GE-22200-01 1.75x 1.75 x77.75 6061 Aluminum Tube 2
2 GE-22200-02 1.75x1.75x26.75 6061 Aluminum Tube 3
3 GE-22200-03 1.25 6061 Schedule 40 Alluminium Pipe 1
4 GE-22200-04 1.25 6061 Schedule 40 Alluminumn Pipe 2
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22200 GE-22200 1
2 GE-22201 Alliance Polycarbonate Face 1
3 Hook_2_22 2" x 22" Hook, Adhesive Backed ]
4 Hook_1_21 1"x 21" Hook, Adhesive Backed 1
5 Loop_1_21 1"x 21" Loop, Adhesive Backed 1
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Attach using 50 Ib cable ties

P 4.63
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Assembly Steps:
) 413 1.  Remove protective backing from the loop adhesive.
Trim excess or ‘ 2. Place ltem 2 in place and press against the loop.
round over corner 3. Secure ltem 2 with 50 lb. cable ties.
Assembly Steps:

1. Apply ltem 4 to ltem 1 as shown.
2.  Apply Item 5 to Item 4, but keep the protective backing on the adhesive.
3.  Apply ltem 3 to Item 1 as shown, trim excess material or round over the edge.

. FIELD NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: ROBOTICS 25 SoLIDWoRKs
DRAWN DF ]/5/2022 COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/2 : M
AMGULAR. MACH 10 BEND +1°  THE INFORMATION CONTAINED IN Alllance Station
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY PO n el
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
Tag or label with part PROHIBITED.
number
C GE-22202
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:12 SHEET 2 OF 2

DO NOT SCALE DRAWING

4 3 2 1



DETAIL A
SCALE1:2

11

4
3
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22302 Leg to Upper Hub Box 1
2 GE-22303 Hub Base with Hook 1
3 GE-22305 Leg Vertical Channel Cover 4
4 GE-22306 Hub Fender Skirt 4
5 GE-22311 Lower Exit Assembly 4
6 GE-22341-Clear Fender Assembly - Clear 2
7 GE-22341-Vinyl Fender Assembly - Vinyl 2
8 GE-22346 Fender Pipe Assembly 8
9 GE-22351 Lower Hub 1
10 GE-22371 Hub Leg Assembly 4
11 GE-22391 Upper Exit Assembly 4
12 GE-22411 Upper Hub 1
5 heras20.07s Sog e eog S IR0 | g
14 |hex_.25 20 2.5 partial Sfege/';'.?gn'*g?%%g%m'hl [470x2 1 g
15 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 24
Pin, Ring-Grip Quick-Release with SS
16 pin_quick_ring_.25_0.375 Ring, 1/4" Diameter, 0.375" Usable 16
Length
17 tapeline_HUBLEGROBOTHEIGHT 2" Gaffers Tape, Black 5

4
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Notes:
1. Aftach to @ using and @ .
2. Aftach to @ using @ .
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2. Insert @ into receiving tubes of @ .
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Notes:
1. Tag orlabel with part number.
A ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22302-01 14 Ga. Pre-plated steel 2
2 GE-22302-02 14 Ga. Pre-plated steel 2
3 pem_clinchnut_.25_20_.054 | 1/4-20 self-clinching nut, .054 shank 20
4 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 12

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.02
THREE PLACE DECIMAL +.010

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

BEND NAME DATE FIRST °
22D SOLIDWORKS
D RAW N CO 7/20/202 ] w gg%oP-ETcI?ION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL  TITLE:

THE INFORMATION CONTAINED IN Leg TO U p per
PROPERTY OF FIRST®. ANY Hub Box
REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE22302
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:4 SHEET 1 OF 3
]

A



UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.02
THREE PLACE DECIMAL +.010

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

BEND NAME DATE FIRST "
2> SOLIDWORKS
DRAWN co 7/20/2021 M R I ON s e

PROPRIETARY AND CONFIDENTIAL  TITLE:

THE INFORMATION CONTAINED IN Leg to U pprer
R Fub Box
REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE22302

REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 2:3 SHEET 2 OF 3
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A
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UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°

TWO PLACE DECIMAL

THREE PLACE DECIMAL +.010

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

BEND NAME DATE FIRST %

2> SOLIDWORKS
DRAWN CO 7/20/202] M ggaop-lél.?l?-ION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL  TITLE:

THE INFORMATION CONTAINED IN Leg TO U pprer

THIS DRAWING IS THE SOLE

PROPERTY OF FIRST®. ANY Hu b BoOXx

REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
COMMENTS:

PROHIBITED.
C GE22302
REMOVE ALL BURRS AND SHARP

EDGES. SCALE: 1:3 SHEET 3 OF 3
]

A
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. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M COBOTICS st
NO-I-eS. DRAWN CO ] 2/] 4/202] COMPETITION Modeling Solutions Partner
’ DIMENSIONS ARE IN INCHES
1. Ensure surface of @ is clean prior to hook application. IT:%&EZRT/IACI)\II\(I:AFE s PROPRIETARY AND CONFIDENTIAL  TITLE:
+ [ ]
. . ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN
2 Affach @ fo @ in locations shown. TWO PLACE DECIMAL =01 THIS DRAWING IS THE SOLE H U b BCISG W|Th
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY H OO |(
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
ITEM NO. PART NUMBER DESCRIPTION QTY. COMMENTS: ( G E_22303
1 GE-22304 Hub Base 1 REMOVE ALL BURRS AND SHARP 10 o
2 Hook 2 9 2" x 9" Hook, Adhesive Backed 4 DO NOT SCALE DRAWING EDGES. SCALE: 1: SHEET 1 F

4 3 2 1



Notes:

A ——m—

Note notch orientation.

1. Tag or label with part number.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22304-01 14 Ga. A-366/1008 Cold Roll Steel 1
2 GE-22304-02 1.25" Schedule 40 Pipe, A500 Steel 4

4

A <—m—

1/4]/

4 places

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.02
THREE PLACE DECIMAL +.015

MATERIAL/FINISH:
Powder Coated Black

DO NOT SCALE DRAWING

2

SECTION A-A

Bottom of @ coincident
with bottom of item @ }

WELD NAME DATE
DRAWN CO 7/19/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

r
2S SOLIDWORKS

FIRST
ROBOTICS
COMPETITION Modeling Solutions Partner

Hub Base

TITLE:

SIZE  DWG. NO.

REV

C GE-22304

SCALE: 1:3

1

SHEET 1 OF 3
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4X @ 1.67 ‘0o THRU

13.46 K/‘\g / \
2X 12.21 \\U
9.83 \
~ \ DETAIL B
\ SCALE 1 : 1
6.73 * B
% | / [
543 \ R.08
/\ + 2x R.03
2X 1.25 + / + 27 / /
A | |
0 d 22 #
DETAIL C
SCALE 2 : 1
° q S 40 2 & S 4 PLACES
— ™ O o~ AN ™
- N ©
N >
AN
N ~ WELD NAME DATE FIRST
Y, UNLESS OTHERWISE SPECIFIED: ROBOTICS 25 SOLIDWORKS
@ ] 66 ) DRAWN CO 7/] 9/202] COMPETITION Modeling Solutions Partner
: DIMENSIONS ARE IN INCHES
| TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
®1.38 FRACTIONAL*1/16
ANGULAR: MAC/H +1° BEND +1° THE INFORMATION CONTAINED IN H U b BOS@
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.015 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
) WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
500 ——= Powder Coated Black PROHIBITED.
COMMENTS: C G E'22304
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:2 SHEET 2 OF 3

DO NOT SCALE DRAWING

2

1
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7‘\
N
GE-22356
DETAIL E o
SCALE?2:3 Bottom of two assemblies coincident.
>
GE-22304
UNLESS OTHERWISE SPECIFIED:  "WELD NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN CO 7/] 9/202] COMPETITION Modeling Solutions Partner
E DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL TITLE:
FRACTIONAL+1/16
ANGULAR: MAC/:Hi-]O BEND +1° THE INFORMATION CONTAINED IN H U b BOS@
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
Notes: THREE PLACE DECIMAL +.015 PROPERTY OF FIRST®. ANY
1. For reference only: designed interface of GE-22304 with mating part. REPRODUCTION IN PART OR AS A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE DWG. NO. REV
Powder Coated Black PROHIBITED.
COMMENTS: C GE-22304
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:3 SHEET 3 OF 3

DO NOT SCALE DRAWING

4 3 2 1
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DETAIL A
SCALE1:2

2X

Noftes:

1.  Tag or label with part number

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.02
THREE PLACE DECIMAL +.010

MATERIAL/FINISH:
1/8" 5052 Aluminum Sheet

DO NOT SCALE DRAWING

2

DRAWN KAMC

BEND NAME DATE

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

D>

TITLE:

7/6/2021

FIRST
ROBOTICS
COM PETITION Modeling Solutions Partner

2
2S SOLIDWORKS

Leg Vertical
Channel Cover

SIZE  DWG. NO.

REV

C GE-22305

SCALE: 1:4
]

SHEET 1 OF 1

A
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75

Notes:
1.  Tag or label with part number

~ VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: '™ COBOTICS 55 SOLIDWORKS
DRAWN KAMC 7/‘| 3/202" 7 COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/16
ANGULAR: I\/\AC/IHt]° BEND +1° THEINFORMATION CONTAINED IN

TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE

THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY

REPRODUCTION IN PART OR AS A

. WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
1/8" Polycarbonate, Clear PROHIBITED.

PROPRIETARY AND CONFIDENTIAL  TITLE:

Hub Fender Skirt

COMMENTS: C GE22306
REMOVE ALL BURRS AND SHARP
DO NOT SCALE DRAWING EDGES. SCALE: 14 SHEET 1 OF 1
2 ]

A



= -
.
1 Eli_
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(22.94) | |
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b — ——T1 {4
~——( 1475 )—
ITEM NO. PART NUMBER DESCRIPTION QTY.
Lower Exit Left Polycarbonate
1 GE-22326 Assembly 1
) Lower Exit Right Polycarbonate
2 GE-22327 Assembly 1
3 GE-22329 Lower Exit Front Roof with Loop 1
4 GE-22331 Lower Exit Front Ramp with Loop 1
5 GE-22332 Lower Exit HDPE Wall 2 FIELD NAME DATE FIRST
6 GE-22333 Lower Exit Back Ramp 1 UNLESS OTHERWISE SPECIFIED: ROBOTICS p’S SOLIDWORKS
3 DRAWN CO ] 2/] 4/202] COMPETITION Modeling Solutions Partner
Vs GE-22334 Lower Exit Back Roof 1 DIMENSIONS ARE IN INCHES
8 GE-22336 Lower Exit Frame with Hook 1 Eg}'{;\?ﬁg&fﬂ 1/2 PROPRIETARY AND CONFIDENTIAL  TITLE: .
9 |GE22461 Sensor Box Assembly ] ANGULAR: MACH +1° BEND +1°  THE INFORMATION CONTAINED IN Lower Exit
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
10 GE-22466 Sensor Light Shield 1 PROPERTY OF FIRST®. ANY AS sem b |y
Steel Hex Head Screw, 1/4™20 A R OD LN FARL DR AS A
11 hex_.25_20_0.75 f ! _ 8 .
0.75' long, fully threaded MATERIAL/FINISH PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
. Steel Hex Head Bolt, 1/4-20 x 1.25", PROHIBITED.
]2 hex_.25_20_] .25_pOrTIO| pGI’TIO”y Threcded 8 C G E 223 ] ]
13 hex_.25 20 2.5 partial Steel Hex Head Screw, 1/4™-20 x 2- 4 COMMENTS:
R 1/2"long, partially threaded REMOVE ALL BURRS AND SHARP L
14 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4 DO NOT SCALE DRAWING EDGES. SCALE: 1:5 SHEET 1 OF 4

4 3 2 ]



Notes:

1. Slide @ into place inside of .
2. Fastenin place using @ and .

Notes:

1. Slide @ and @ into assembly as shown.

2.  Fastenin place in locations shown using @ .

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

FIELD NAME DATE
DRAWN CO 12/14/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

M FIRST -
ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

TITLE:
Lower Exit
Assembly
SIZE  DWG. NO. REV
C GE22311
SCALE: 1:6 SHEET 2 OF 4
]
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Notes: Notes:
1. Attach @ , @ , and @ to assembly as shown using hook and loop and cable ties. 1. Insert @ into assembly and affach via fastening hook and loop on @ :
UNLESS OTHERWISE SPECIFIED: ~ TIELD NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN CO ] 2/] 4/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/2 M
NGULAR: MACH :10 BEND =10 THE INFORMATION CONTAINED IN Lower Exit
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY ASS@ m b |y
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® S SIZE DWG. NO. REV
PROHIBITED.

COMMENTS: C GE-22311

REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:6 SHEET 3 OF 4



Notes:

1. Attach @ and to assembly using @ .

. FIELD NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M CoBOTICS Dssiims
DRAWN CO 12/14/2021 COMPETITION Voo slutionsortner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL +1/2 :
ANGULAR: MACH 19 BEND +1° THE INFORMATION CONTAINED IN Lower Exit
TWO PLACE DECIMAL  +.50 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY Assem b|y
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE'QQS] ]
REMOVE ALL BURRS AND SHARP SCALE: 15 SHEET 4 OF 4
DO NOT SCALE DRAWING EDGES. -

4 3 2



REVISIONS
4X R'QS ( '25 >— Bl ZONE REV. DESCRIPTION DATE APPROVED
22.50 - ] N
- B2 A Additional hole ogtdggéoegg?\gr{glrgp fo be mounted 1/11/2022 CPO
.08 o D
15.00 Gr}
—3X @ .42 THRU ALL C
3X @ .27 THRU ALL—
8.30
4.50 -B-
3.87 -
0 p- Y ]
o < ~ — M0 0 <t
< % 3oad 3 3 VEND NAME DATE FIRST
« = o 22 = = UNLESS OTHERWISE SPECIFIED: ~ s
ROBOTICS DS SOLIDWORKS
DRAWN CO 6/] ]/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 . .
ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN Lower EXI'I- Sld e
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A PO|YCC“'bOﬂCITe A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
Notes: _ PERMISSION OF FIRST® 1S SIZE DWG. NO. REV
1. Tag or label with part number. 1/4" thk. Polycarbonate, PROHIBITED.
Clear
COMMENTS: C G E'22324 A
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:2 SHEET 1 OF 1

DO NOT SCALE DRAWING

4 3 2 1
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2X @ .27 THRU ALL

2x .88

—izooA —(.09)
R.12— e}

(4p) Q (@)
3 X B
N o0]
UNLESS OTHERWISE SPECIFIED: ~ BEND NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN CO 6/] ]/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
o TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
ores. M
. FRACTIONAL +1/16
1. Tag or label with part number. U AR AL, 1o BEND 10 THE INFORMATION CONTAINED IN Lower Exit Ram o
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE An |e
THREE PLACE DECIMAL +.010 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A g
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
11 Ga. 5052 Aluminum PROHIBITED.

COMMENTS: C GE-22325

REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:1 SHEET 1 OF 1



REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED
Added note to reflect update to GE-22324 done to
2-C4 A mount ramp at a steeper angle. 1/11/2022 CPO

. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M ROBOTICS /;SSOLIDWORKS
DRAWN CO 10/27/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE ININCHES PROPRIETARY AND CONFIDENTIAL TITLE
TOLERANCES: X .
FRACTIONAL+1/16 Lower Exit Left
ITEM NO. PART NUMBER DESCRIPTION Qty. ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN
1 GE-22324 Lower Exit Side Polycarbonate 1 TWO PLACE DECIMAL = +.0] THIS DRAWING I8 THE SOLE Polycorbono’re
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY Assembly
2 GE-22337 Lower Exit Ramp Angle with Hook 1 REPRODUCTION IN PART OR AS A
. MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
3 hex 25 20 0.75 Steel Hex Head Screw, 1/4"-20 x ) PERMISSION OF FIRST® S SIZE  DWG. NO. REV
— oYY 0.75" long, fully threaded PROHIBITED.
4 nylock_.25_20 S’r?el N;I/'Ion—lnser’r Loc.knu’r, 1/4"-20 2 COMMENTS: ‘ G E_22326 A
5 Loop_]_14 1"x 14 Loop, Adhesive Backed 2 REMOVE ALL BURRS AND SHARP L
6 Loop_1_18 1"x 18" Loop, Adhesive Backed 1 DO NOT SCALE DRAWING EDGES. SCALE: 1:3 SHEET 1 OF 2

4 3 2 1




C A Use lower of 2 holes here.— /@>

Notes:

1. Aftach @ to @ using @ and @ . Note hole orientation of @ .

Notes:
1. Clean and prep

2. Aftach @ and @ fo @ in positions shown.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN CO 10/27/2021
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

M FIRST -
ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

TITLE:

SIZE

Lower Exit Left
Polycarbonate
Assembly

DWG. NO. REV

C GE22326 A

SCALE: 1:3 SHEET 2 OF 2

1

A



ITEM NO. PART NUMBER DESCRIPTION Qty.
1 GE-22324 Lower Exit Side Polycarbonate 1
2 GE-22337 Lower Exit Ramp Angle with Hook 1
3 |hex.25.20075 M7 lome. fully readed | 2
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 2
5 Loop_1_14 1"x 14" Loop, Adhesive Backed 2
6 Loop_1_18 1"x 18" Loop, Adhesive Backed 1

REVISIONS

ZONE REV.

DESCRIPTION

DATE

APPROVED

2-B3 A

Added note to reflect update to GE-22324 done to
mount ramp at a steeper angle.

1/11/2022

CPO

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND

DRAWN

PERMISSION OF FIRST® IS

PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

NAME
CO

EDGES.

DATE

r
2S SOLIDWORKS

l\o Sggncs
.| 0/2 7/202 ] COMPETITION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

TITLE:

Lower Exit Right

Polycarbonate
Assembly

SIZE  DWG. NO.

C GE22327 A

SCALE: 1:3
]

REV

SHEET 1 OF 2



——Use lower of 2 holes here. é

Notes:

1. Aftach @ to @ using @ and @ . Note hole orientation of @ .

S C
Notes:
1. Clean and prep @
2. Afttach @ and @ to @ in positions shown.
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE M;g?ggﬂ cs i
DRAWN CO 10/27/202] COMPETITION Modeling Solutions Partner
D IONS ARE IN INCHES PROPRIETARY AND CONFIDENTIAL TITLE 1 1
TOLERANCES: :
PRACTIONALZ /16 THE INFORMATION CONTAINED IN LO\T\/er EXIT RIg-I-hT
ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL +.01 THIS DRAWING IS THE SOLE PO yCOrbonO e
THREE PLACE DECIMAL :.005  PROPERTY OF FIRST®. ANY Assembly A

REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE22327 A
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:3 SHEET 2 OF 2

DO NOT SCALE DRAWING

2 1



18.00

—2X @ .42 THRU ALL

2x 8.00 @

0
© 9 < o
S o, S
o - X
~ VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M COEOTICS B i
DRAWN CO 6/] ]/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
Notes: _ TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
1.  Tag or label with part number. FRACTIONAL+1/16 :
ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN Lower EX'T Fro n'l-
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.005 ~ PROPERTY OF FIRST®. ANY Roof

REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1/4" thk. Polycarbonate, PROHIBITED.
Clear
C GE22328
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:2 SHEET 1 OF 1

DO NOT SCALE DRAWING

4 3 2 1



Notes:

1. Make sure surface of

2. Attach @ to @ in locations shown, flush to edges of part.

is clean prior to hook applicaton.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22328 Lower Exit Front Roof 1
2 Loop_1_18 1"x 18" Loop, Adhesive Backed 2

3 2

VEND NAME DATE
DRAWN CO 10/27/2021
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Noftes:

1.  Make sure surface of

2. Attach @ to @ in locations shown.

is clean prior to hook applicaton.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22330 Lower Exit Front Ramp 1
2 Loop_1_9 1"x 9" Loop, Adhesive Backed 2
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TOLERANCES:
FRACTIONAL*1/16
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DRAWN CO 6/] ]/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 M
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A - REPRODUCTION IN PART OR AS A WO ” A
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22333-01 14 Ga. Preplated Steel 1
2 pem_clinchnut_.25_20_.054 | 1/4-20 self-clinching nut, .054 shank 8
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: : TOLERANCES:
ITEM NO. PART NUMBER DESCRIPTION QTY. 1. Tag or label with part number. FRACTIONAL :1/16
1 GE-22335-01 1.75" x .125" thk. Square Tubing, 6061 Aluminum 2 ANGULAR: MACH +1° BEND +1°
2 GE-22335-02 1.75" x .125" thk. Square Tubing, 6061 Aluminum 4 ¥wRCéEP||5f\E£ED§Eg\|A@kL ;:8]25
3 GE-22335-03 1.75" x .125" thk. Square Tubing, 6061 Aluminum 2 MATERIAL/FINISH:
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7 GE-22335-07 8 Ga. 5052 Aluminum 1 DO NOT SCALE DRAWING
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22335 Lower Exit Frame 1
2 Hook_1_14 1"x 14" Hook, Adhesive Backed 4
3 Hook_1_18 1" x 18" Hook, Adhesive Backed 4
4 Hook_2_10 2" x 10" Hook, Adhesive Backed 2
5 Hook_2_46 2" X 46" Hook, Adhesion Backed 2
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THREE PLACE DECIMAL +.005
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Notes: | | o Notes:
I Make sure surface of @ 's clean prior to hook application. 1.  Make sure surface of @ is clean prior to hook application.

2. Attach @ and @ in locations shown. . )
2. Aftach in locations shown.
3. Repeat process for opposite side of weldment.

UNLESS OTHERWISE SPECIFIED:
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FRACTIONAL*1/16
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THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING
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Notes:
1.  Make sure surface of @ is clean prior to hook application.

2. Attach and @ in locations shown.
3. Repeat process for opposite side of weldment.
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Notes:
1.  Make sure surface of @ is clean prior to hook application.
2. Aftach @ to @ in location shown. @ should be centered along the edge of @ .
VEND
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ITEM NO. PART NUMBER DESCRIPTION QY. COMMENTS: ‘ GE-22337
1 GE-22325 Lower Exit Ramp Angle 1 REMOVE ALL BURRS AND SHARP
2 Hook_1_9 1"x 9" Hook, Adhesive Backed 1 DO NOT SCALE DRAWING EDGES. SCALE: 1:1 SHEET 1 OF 1



Notes:

1. Aftach @ or @ to @ using hook and loop.

2. Assembly exists in Vinyl and clear configurations.

//

Fender Assembly -

Fender Assembly -

ITEM NO. PART NUMBER DESCRIPTION Clear QTY. Vinyl QTY.
1 GE-22343 Fender Frame with Hook 1 1
Fender Front Polycarbonate with
2 GE-22345 Loop 1 -
: Fender Vinyl Polycarbonate with _
3 GE-22349 Loop 1

Fender Assembly - Clear

Fender Assembly - Vinyl
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Notes:
1. Tag or label with part number.
ITEM NO. PART NUMBER DESCRIPTION QTY.
| GE-22342-01 1.75" x .125" tk. Square Tube, 6061 Aluminum 2
2 GE-22342-02 1.75" x .125" tk. Square Tube, 6061 Aluminum 2
3 GE-22342-03 1-1/4" Schedule 40 Pipe, 6061 Aluminum 4

4

]/41/ 4 places
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DO NOT SCALE DRAWING
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Notes:

1.

Make sure surface of

is clean prior to hook application.

2.  Attach @ to @ in locations shown.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22342 Fender Frame 1
2 Hook 1 36 1" x 36" Hook, Adhesive Backed 2

UNLESS OTHERWISE SPECIFIED:
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TOLERANCES:
FRACTIONAL*1/16
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Notes:

1. Tag or label with part number
2. Vinyl fo be applied to face
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ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
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MATERIAL/FINISH:
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Noftes:

1.  Make sure surface of

2.  Aftach @ fo @ in locations shown.

is clean prior to loop application.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22344 Fender Front Polycarbonate 1
2 Loop_1_36 1"x 36" Loop, Adhesive Backed 2

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22347 Fender Pipe 1
2 Eci:"l}éb%ss—z'375—Wireloc Wire-Lock Clevis Pin 1
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PROHIBITED.
COMMENTS: C G E'22346
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:3 SHEET 2 OF 2

DO NOT SCALE DRAWING
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®1.32)

14)

.664— (-

63—

——@ .28 THRU ALL

24.00

1.50

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

Schedule 40, 1 in. 6061
Aluminum Pipe

DO NOT SCALE DRAWING

2

—Tag or label with part number in this
space ONLY (within 1.50" from the top of the part)

VEND NAME DATE
DRAWN KAMC 7/7/2021
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

0

2
PS soLIDWORKS

FIRST
ROBOTICS
COM PETITION Modeling Solutions Partner

TITLE:

Fender Pipe

SIZE  DWG. NO.

REV

C GE22347

SCALE: 1:4

1

SHEET 1 OF 1



\Trim vinyl at hole locations
8 places
. . . . a e [ ] [ ] [ ] [ ]
— L ] L] L ] L]
[ ] [ ] L ]
L L ] ]
* ¢ PRESENTED BY @_ﬁﬂfM’E
¢ . O O o O
]
4 C
O O O O
—Vinyl applied to one face. Front
and back of part are identical.
\
o o0 o o \
GE-22344
N
Notes:
1. Tag orlabel with part number
2. Standard vinyl (not mesh) VEND
. NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M oIS —
DRAWN CO 9/29/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Fender Front
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE 1
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY POIYCGrb.OHGTe with
REPRODUCTION IN PART OR AS A Vinyl A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® S SIZE DWG. NO. REV
Polycarbonate/Vinyl PROHIBITED.
C GE-22348
REMOVE ALL BURRS AND SHARP
50 NOT SCALE DRAWING EDGES. SCALE: 1:4 SHEET 1 OF 1



Notes:

1. Make sure surface of @ is clean prior to loop applicaton.

2. Aftach @ to @ in locations shown. @ should be afttached on side of @ without vinyl.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22348 Fender Front Polycarbonate with Vinyl 1
2 Loop_1_36 1"x 36" Loop, Adhesive Backed 2

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND NAME DATE

DRAWN CO 11/3/2021

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

2
2S SOLIDWORKS

FIRST
ROBOTICS .
COM PETITION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL  TITLE: Fender VII’]Y'
Polycarbonate
with Loop

SIZE  DWG. NO.

REV

C GE22349

SCALE: 1:5

]

SHEET 1 OF 1

A



? 60.18+.50

41.00£.50

1.68)

SE

AT

VNN,
R | (A

(35.49)

28)

( 13).37)

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22352 Lower Hub Ring Support Assembly 4
2 GE-22353 Lower Hub Top Ring 1
3 GE-22354 Lower Hub Bottom Ring 1
4 GE-22355 Lower Hub Chain 4
5 GE-22356 Lower Hub Base 1
6 GE-22357 Lower Hub Panel 4
7 GE-22431 Low Agitator Assembly 1
5 |e2520.07s Seglrpi oot seren T | 0
9 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 20
10 pin_,25_2.375_wirelockclevis Wire-Lock Clevis Pin 4
11 Ubolt_.25_.75_1.25 U-Bolt 1/4-20 x 3/4 1D x 1-1/4 height

4

10
.f-ﬂ""'f.-....--::-—' : e
/ L
"'"f.f — . .
8 1
UNLESS OTHERWISE SPECIFIED: ~ T'ELD NAME DATE
DRAWN Co 12/29/2021

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

w FIRST
ROBOTICS
COMPETITION

11

r
2S SOLIDWORKS

Modeling Solutions Partner

TITLE:
Lower Hub
SIZE DWG. NO. REV
C GE-22351
SCALE: 1:10 SHEET 1 OF 4
]



Noftes:

1. Aftach @ to @ as shown using and @ .

Notes:

1. Aftach @ to @ using and @ .

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/2

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.50

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

FIELD NAME DATE
DRAWN CO 12/29/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

r
2S SOLIDWORKS

FIRST
ROBOTICS
C OMPETITION Modeling Solutions Partner

TITLE:

Lower Hub

SIZE  DWG. NO.

REV

C GE-22351

SCALE: 1:5
]

SHEET 2 OF 4



Noftes:

1. Aftach @ and @ to each @ using 120 Ib. cable fies.

Notes:
1. Insertall @ into the assembly, bending into place and aligning with the hooks on @ .

2. Cable tie @ to @ and @ .

UNLESS OTHERWISE SPECIFIED: ~ TELP NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN CO ] 2/29/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/2
[ THE INFORMATION CONTAINED IN LQW@I’ H U b

ANGULAR: MACH+1° BEND +1°
THIS DRAWING IS THE SOLE

TWO PLACE DECIMAL  +.50
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE-2235]
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:8 SHEET 3 OF 4

DO NOT SCALE DRAWING
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UNLESS OTHERWISE SPECIFIED: ~ T'ELD NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN CO ]2/29/202] COMPETITION Modeling Solutions Partner
Notes: DIMENSIONS ARE IN INCHES
: TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
i FRACTIONAL +1/2
I Affach @ fo @ Using as shown. U AR VAL 1o BEND «1°  THE INFORMATION CONTAINED N L ower Hub
. TWO PLACEDECIMAL  +.50  THIS DRAWING IS THE SOLE
2. Aftach to using as shown. PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
: WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.

COMMENTS: C GE-22351

REMOVE ALL BURRS AND SHARP >
DO NOT SCALE DRAWING EDGES. SCALE: 1:5 SHEET4 OF 4



EXPLODED VIEW:

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 19
2 GE-22352-01 Ring Support Left Side 1
3 GE-22352-02 Ring Support Right Side 1
4 GE-22352-03 Ring Support Back 1
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: ROBOTICS p?isouvwomc
DRAWN KAMC 6/] 6/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 :
ANGULAR: MACH+1° BEND +1° mlEsIBE%I?\/I\'/\NA(;I%NTHCE%CNDEINED IN Lower Hub Rlﬂg
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY SUppOI’T ASSGmb|y
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
Rivets should be plated or PROHIBITED.
stainless steel. Tag or label
with part number. COMMENTS: C G E‘22352
REMOVE ALL BURRS AND SHARP
5O NOTSCALE DRAWING EDGES. SCALE: 1:4 SHEET 1 OF 2



(2.81)
28)
[125°) VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE
DRAWN KAMC 6/16/2021
(120°] DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 :
ANGULAR: MA(éHi-]O BEND +1° mlEsIBE%I?\/I\'/\NA(;I%NTHCE%CNDEINED IN Lower Hub Rlﬂg
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY SUppOI’T ASSGmb|y A
REPRODUCTION IN PART OR AS A
i : WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
(3.00) Rivets should be plated or PROHIBITED.
. stainless steel. Tag or label
with part number. COMMENTS: C G E‘22352
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:4 SHEET 2 OF 2

DO NOT SCALE DRAWING

3 2 1



1 .5_0881 il 1.16
D | e /2x ® .27 THRU
300 225 | .ﬂ ARy
®
: — N 2XR.50 ©o R.26
: RT.00 R.16 R1.27
DETAIL E
: SCALE1:3 1.08 .58 DETAIL F
SCALE1:3
o
TRUE R.08 / / DETAIL D
c A 4X @ .50 THRU 95 -
(31.28) NN g R.40 13 R.19
(30.88 ) (’] 9X @ .194+.002 THRU N AbY N —R1.00
(3000} L e M) +
29 06 N \\\ \ .88
_ 28.94 ¢ - f
S 28.56 \ — .25
o 26.03 %/ \ Y
. 224.25 M il 5X @ .194+.002 THRU 2XR1.06
23.86 - 15°
23.00 DETAIL C
SCALE1:3
. 15.75
(15.00 N 2XR.25
°© 13.94
o ( 13.56)—/ A VIEW A-A
. 12.13
10.87
08 —=
R.50 R1.00
° ( -| 73 * -¢- / R] 9 *
1.46
1.36 /9 [ L
. 1.02 % / \f/ 10¢ — 25
— ( -O% 2X R1.06 o |
R.08 _/
DETAIL B
SCALE1:3
L ﬁ r 1 L Note: This part is a mirror of GE-22352-02
AN < N ™M L o O L — O~ O (@)
=N RO RABICT SA R0 50 @ UNLESS OTHERWISE SPECIFIED:  BEND NAME DATE FIRST - ——
NN AN — ": — 2 (L) —— 3 2 S)/ — ROBOTICS Modeling Solutions Partner
SR DRAWN KAMC 6/16/2021 COMPETITION "
& S DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL +1/16 I
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Rlng Su pporT
A TWO PLACE DECIMAL  +.02 LHRlé IE)IS'\;AT\\YA/Q)\IFGF}% }’H@E S%E( |_ eﬂ. Sl d e
THREE PLACE DECIMAL +.010 :
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
14 Gauge Pre-Plated Steel PROHIBITED.
C GE-22352-01
REMOVE ALL BURRS AND SHARP SCALE: 1:4 SHEET 1 OF |
DO NOT SCALE DRAWING EDGES. s



4

/TRUE R.08

[=)

(=]

. 1.16
. 1.08 ' 59
@ .27 THRU 37
] R.26
R1.27
3.00 * 2X R.25 R.16 DETAIL F
: 2.25 y SCALE1:3
| i /N
38— L% .88 5X @ .194+.002 THRU
— [ ] 50 //
4X @ .50 THRU
C
‘\, (31.28
9X @ .194+.002 THRU /i \4 30.88
N 30.00 )
] 29.06
y 28.94
o) F / \ \— 28.56
° <(/ ) / 26.03
- I 24.25)
i 23.86
/ 15 ~ 23.00
. B A\ 15.75
o / y, ——(15.00)
/// 'y y A 13.94
. SECTION A-A E ~— 13.56
. /) ~—{12.13)
/ +
e 10.87
\ 125°
A 120°
. y 1.73)
1.46
/—1.36
1.02
. 2X R. /
o R.08 50 ﬁ% Ty /.08
| —-eononoods oY N 288G
- 08 R.50 / R.40
R1.00 — g BEND NAME DATE
! & 88 | UNLESS OTHERWISE SPECIFIED:
~N /5 : DRAWN KAMC 7/7/2021
\7/ K i 1.06 DIMENSIONS ARE IN INCHES
05 | % TOLERANCES: PROPRIETARY AND CONFIDENTIAL
' < FRACTIONAL+1/16
1.06— ANGULAR: MACH+1° BEND +1° THE INFORMATION CONTAINED IN
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
OX R1.06 THREE PLACE DECIMAL +.010 ~ PROPERTY OF FIRST®. ANY
: DETAIL C 2X R1.06 REPRODUCTION IN PART OR AS A
ALE 1 : WHOLE WITHOUT THE WRITTEN
sg/ETLél% B3 >C ] MATERIAL/FINISH PERMISSION OF FIRST® IS
' 14 Gauge Pre-Plated Steel PROHIBITED.
COMMENTS:
REMOVE ALL BURRS AND SHARP
DO NOT SCALE DRAWING EDGES.

R.16 ' 31
R1.00 91
DETAIL E
SCALE1:3

DETAIL D
SCALE1:3

Note: This part is a mirror of GE-22352-01

FIRST
ROBOTICS
COMPETITION

TITLE:

2
2S SOLIDWORKS

Modeling Solutions Partner

Ring Support
Right Side

SIZE  DWG. NO.

C GE-22352-02

SCALE: 1:6 SHEET 1 OF 1
1

REV
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2X R.08 O \
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q
8X @ .50 THRU ALL & Bl
29.50 2XR50—— T
D © 29.00
D & 27.00
/f & 26.00
Q
10X @ .194+.002 THRU ALL— “
Q
q
N\
q
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q
& & 17.75
& © 16.00
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q
D & 13.50
& ¢ 12.25
Q
V‘N
N\
© & 6.25
T > 75
\ 0 Nl
o RRRZY UNLESS OTHERWISE SPECIFIED: ~ BEND NAME DATE M ggaBnglcs P
N i\J/ - — DRAWN KAMC 6/] 6/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 1
G UL AR AL, 1o BEND +1°  THE INFORMATION CONTAINED N Rlng SUpporT
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.010 PROPERTY OF FIRST®. ANY BCI C k

REPRODUCTION IN PART OR AS A

. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
14 Gauge Pre-Plated Steel PROHIBITED.

COMMENTS: C GE-22352-03

REMOVE ALL BURRS AND SHARP

DO NOT SCALE DRAWING EDGES. SCALE: 1:3 SHEET 1 OF 1
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0 63.75
0 59.75)
D61.75)
1/4 L)L 174 1L
( ©2.00
A <—m—
C . ) 2 | O
—— (13 SECTION A-A
UNLESS OTHERWISE SPECIFIED: ~ WELP NAME DATE FIRST 2
ROBOTICS DS SOLIDWORKS
DRAWN KAMC ]2/] ]/2020 COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Lower Hub TOp
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE .
THREE PLACE DECIMAL +.015 = PROPERTY OF FIRST®. ANY RN g
REPRODUCTION IN PART OR AS A
M : WHOLE WITHOUT THE WRITTEN
Notes: ATERIAL/FINISH PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1.  Tag or label with part number 26 diameter x .125" wall, PROHIBITED.
061 Aluminum, Round GE-22353
Tube COMMENTS: C
REMOVE ALL BURRS AND SHARP e 119
5O NOT SCALE DRAWING EDGES. ALE: 1:1 SHEET 1 OF 1



¢ 44.38 )
/4 F /4 CF -
( ©2.00
B A <—m— B
j—— SECTION A-A M
(.13
UNLESS OTHERWISE SPECIFIED:  "VELD NAME DATE [\ogg?Bnglcs ) ——
DRAWN KAMC ] 2/] ] /2020 COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES. PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
Notes: U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Lower Hub
1. Tag or label with part number TWO PLACE DECIMAL = +.02 THIS DRAWING IS THE SOLE 1
A 9 P THREE PLACE DECIMAL +.015  PROPERTY OF FIRST®. ANY Bottom RINn g A
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
2" diameter x .125" wall, PROHIBITED.
6061 Aluminum, Round C GE-22354
Tube COMMENTS:
REMOVE ALLBURRS AND SHARP .\ = .0 S o
50O NOT SCALE DRAWING EDGES. ALE: 1: HEET 1 OF 1
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(51.25)

/

1 @

Description: CHAINBQOSS Plastic Chain: US Weight 2 in., Black

Vendor: The Home Depot
Part Number: [infernet] 315968945

Substitutions allowed wtih permission from FIRST HQ.
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22355-01 Individual Chain 37
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: [\o COROTICS Dot
DRAWN KAMC 6/2] /202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
ANGULAR: I\/\AC/th1° BEND +1° THE INFORMATION CONTAINED IN Lower H U b
TWO PLACE DECIMAL ~ +.01 TH'% DRAW%*G |S;’H@§ SOLE .
THREE PLACE DECIMAL +. PROPERTY OF FIRST®. ANY
CEDEC £005  LFPRODUCTION IN PART OR AS A C h aimn
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
Black PROHIBITED.
C GE-22355
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:3 SHEET 1 OF 2

DO NOT SCALE DRAWING

3 2 ]



GE-22355-O] (2X R.50)
(1.00)
\_/ o
(1.75)
Note: Description, Vendor, and Part Number from GE-22355 applicable to GE-22355-01 VEND NAME DATE
UNLESS OTHERWISE SPECIFIED:
DRAWN KAMC 6/21/2021
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  T|TLE:
FRACTIONAL+1/16
ANGULAR: MACH £1° BEND +1°  THE INFORMATION CONTAINED IN Lower Hub
TWO PLACE DECIMAL ~ +.01 TH'% DRAWQG |S}’H@§ SOLE .
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A C h ain
) WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
Black PROHIBITED.
C GE-22355
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 4:1 SHEET 2 OF 2

DO NOT SCALE DRAWING
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S ° o 0
o 1
(24.57)
Top of @ coincident with top face of @
A <—m—,
10.00
4 places
1/4
A <—m— / I/ SECTION A-A
Notes:
1. Tag or label with part number.
. WELD NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: COBOTICS i soumemms
D RAW N CO 7/22/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Lower Hub Base
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.015 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
s 5 ar Powder Coat Black PROHIBITED.
ITEM NO. PART NUMBER DESCRIPTION . C
1 GE-22356-01 14 Gauge A-366/1008 Cold Roll Steel 1 COMMENTS: G E_22356
° REMOVE ALL BURRS AND SHARP o 3
2 |GE-22356-02 1" Schedule 40 A500 Steel 4 DO NOT SCALE DRAWING EDGES. SCALE: 135 SHEET 1 OF
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/
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- 352 2X 1.00
DETAIL D
SCALE 1:2
2% 2.25
2X @ .27 THRU ALL
2X 27 X .50 THRU ALL
Y
45° j .48
DETAIL E 2X 1.75
SCALE1:2
4 places
UNLESS OTHERWISE SPECIFIED: ~ WELD NAME DATE _ A\ FIRST P
' & ROBOTICS DS SOLIDWORKS
DRAWN CO 7/22/202] < g COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL

+.02

THREE PLACE DECIMAL +.015

MATERIAL/FINISH:

Powder

Coat Black

DO NOT SCALE DRAWING

2

PROPRIETARY AND CONFIDENTIAL
THE INFORMATION CONTAINED IN

THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY

REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Lower Hub Base

SIZE  DWG. NO.

C GE22356

SCALE: 1:4
]

REV

SHEET 2 OF 3
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—x 1 10T 7

Bottom of two assemblies coincident.

DETAIL F
GE-22356

SCALE2:3

W m — GE-22304
; UNLESS OTHERWISE SPECIFIED:  "VELP NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
} DRAWN CcO 7/22/2021 COMPETITION  "osouorsarner
DIMENSIONS ARE IN INCHES
TOLERANCES. PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL +1/16
ANGULAR: [\/\AC/jHi-]O BEND <10 THE INFORMATION CONTAINED IN lower Hu b Base
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY A

THREE PLACE DECIMAL +.015
REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN

Notes: MATERIAL/FINISH:
. ; : : : PERMISSION OF FIRST® IS SIZE DWG. NO. REV
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Notes:
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1 GE-22382 Upright Top 1 PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
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Exploded View
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Notes:

1. Aftach @ and @ to @ using @ and @ .
2. Aftach @ and @ to @ using @ .

ITEM NO. PART NUMBER DESCRIPTION QTY.

1 GE-22377 Leg to Upper Exit Gusset Right 1

2 GE-22378 Leg to Upper Exit Gusset Left 1
A 3 GE-22379 Leg to Upper EXE&?Omel with Pem 1

4 GE-22380 Leg to Upper Hub Connection Right 1

5 GE-22381 Leg to Upper Hub Connection Left 1

Steel Hex Head Screw, 1/4"-20 x
6 |nex.25200.75 0.75"long, fully threaded 10
7 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22372 Leg Base 1
2 GE-22373 Leg Support Bracket Right
3 GE-22374 Leg Support Bracket Left
4 GE-22375 Leg Vertical Channel 1
5 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 14
6 hex_.25 20_0.75 Steel Hex Head Screw, 1/4"-20 x 14

0.75"long, fully threaded
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Notes:

1. Attach @ and @ to @ using @ and @ .

Notes:

1. Attach @ to assembly using @ and @ to connect to @ and @ as shown.
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Exploded View

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

Tag or label with part
number

DO NOT SCALE DRAWING

2

1

ITEM NO. PART NUMBER DESCRIPTION
1 GE-22392 Horn 1
2 GE-22393 Horn Bounce Plate 1
3 GE-22398 Upper Exit Sensor Walll 2
4 GE-22399 Upper Exit Top with Pem Nuts 1
5 GE-22400 Upper Exit Side Wall 2
6 GE-22406 Upper Exit Sheet Metal with Foam 1
Steel Hex Head Screw, 1/4"-20 x
7 hex_.25_20_0.75 0.75" long, fully threaded 18
8 washer_flat_.25 Flat Washer for 1/4" Screw 12
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5 GE-22419 Upper Hub Panel 4
6 GE-22420 Upper Hub Vision Assembly 4
A 7 GE-22432 High Agitator Assembly 1
o pecammors | Seleleaimeliie |
9 |nex_25.20_1.25 parfial | >feelfiexheaq Bot, 17k g)x 12501 36
10 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 40
11 washer_flat_.25 Flat Washer for 1/4" Screw 12
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Notes:

1. Aftach @ to @ using @ and .

Notes:

1. Aftach @ to the assembly using @ and .
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Notes:

1. Attach @ to assembly using @ and .

Notes:
1. Insert all @ into the assembly, bending and aligning with the hooks on @ .

2. Cable’rie@ To@,@,ond@.
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Notes:

Notes:
. Aftach @ to assembly using @ @ ond . as shown. 1. Aftach @ fo assembly using and :
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Notes:
1. Aftach @ to @ using @ and @ .
A ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22301 Hub Angle Backet 8
2 GE-22412 Upper Hub Baseplate 1
Steel Hex Head Screw, 1/4"-20 x

3 hex_.25_20_0.75 0.75"long, fully threaded 16
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 16
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1. Attach @ to @ using @ and @ .
A ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22301 Hub Angle Backet 2
2 GE-22415 Upper Hub Large Rib 1
3 hex_.25_20_1.25_parti | Steel Hex Head Bolt, 1/4-20 x 1.25", 4
al partially threaded
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4
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A ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22301 Hub Angle Backet 2
2 GE-22417 Upper Hub Small Rib 1
3 hex_.25_20_1.25_parti | Steel Hex Head Bolt, 1/4-20 x 1.25", 4
al partially threaded
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN CcO 11/3/2021

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

r
2S SOLIDWORKS

FIRST
ROBOTICS
COMPETITION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL  TITLE: U p per H U b
Small Rib
Assembly

SIZE  DWG. NO.

REV

C GE22418

SCALE: 1:2
]

SHEET 1 OF 1



R52.61
R35.71
R51.36 R53.45

J1] R34.46

\ / 4x R2.00

! 30.26

1.88 TYP

29.91 \
20.16 AR 2 / o

i
\ I

' Y 12X @ .27 THRU ALL
s 1.07 TYP \ . y
| \ / ™ 4.5° 43 aarem
A
R18.79 7.46 7
B3 TYP .~ 5383 —— =
1.25TYP DETAIL A
SCALE1:3

30X R.13

Notes:

Tag or label with part number.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1/8" thk. Polycarbonate,
Clear

DO NOT SCALE DRAWING

2

VEND NAME DATE FIRST
DRAWN CcO 6/28/2021 M ggﬁgg'ﬁ'sﬂON

r
2S SOLIDWORKS

Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

TITLE:

Upper Hub
Panel

SIZE  DWG. NO. REV

C GE22419

SCALE: 1:5 SHEET 1 OF 1
1



- ) © -
— = Y o
— ™N ™ ™ <
(@) N — N (4]
o © © o
© /] AN A /] /] ™\ ©
—— (2.71) =—5.00) (5.43 )F——
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE ;@Bngl cs Db
DRAWN CO ] ]/3/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
ITEM NO. PART NUMBER DESCRIPTION QTY. ANGULAR: MACH +1° BEND +1° THE INFORMATION CONTAINED IN U p per H U b
- - TWO PLACE DECIMAL ~ +.01 THIS DRAWING IS THE SOLE . .
] GE-22421 Upper Hub Vision Plastic 1 THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY \/ISIO n Asse m bl
-~ ‘i REPRODUCTION IN PART OR AS A y
2 GE-22422 Upper Hub Vision Angle 3
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
3 hex 25 20 0.75 Steel Hex Head Screw, 1/4"-20 x 3 PERMISSION OF FIRST® IS SIZE DWG. NO. REV
— Y=Y 0.75"long, fully threaded PROHIBITED.
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 3 COMMENTS: ( G E-27 420
2" Wide, 5" Long 3M 8830 Scoftchlite REMOVE ALL BURRS AND SHARP
S fape_VISIONTARGET Reflecﬁve Material 4 DO NOT SCALE DRAWING EDGES. SCALE: 1:3 SHEET 1 OF 2

4

A



Notes:
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Notes:

1.  Mount @ on theexposed hex shaft of @ .

i

® D

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22433 Low Agitator Wheel Assembly 1
2 GE-22450 Low Agitator Drive Assembly 1
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22437 1/2 in. Hex Bearing 3
2 GE-22438 1/2 in. Hex Shaft Collar 1
3 GE-22439 60t 9mm wide 5mm HTD belt 1
4 GE-22440 24 tooth 5mm HTD hex bore pulley 2

12:1 CIM Sport Gearbox with CIM
5 GE-22441-012 Motor 1
6 GE-22442 Agitator Baseplate 1
7 GE-22443 Agitator Gearbox Auxillary Plate 1
8 GE-22444 Agitator Output Shaft Auxillary Plate 1
9 GE-22445-125 1/2in. hex mdl%?% spacer, 1/8in. 5
10 GE-22445-1000 1/2in.hexrn?gﬁ2?spocen1in. 9
11 GE-22447 High Agitator Wheel with Hub 1
12 GE-22448 High Agitator Drive Hex Shaft 1
: Steel Hex Head Screw, 1/4"-20 x 1-
13 hex_.25_20_1.5_partial 1/2"long, partially threaded 3
. Steel Hex Head Screw, 1/4"-20 x 2-
14 hex_.25_20_2.75_partial 3/4" long, partially threaded 4
15 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 7
Socket Head Screw, 10-32 x 0.5"
16 socket_hex_10_32_.5_nylon long, with nylon patch 4
17 spacer_.252_.625_.875 Spacer, .252 1D, .625 OD, .875 long 3
18 spacer_.255_.625_2 Spacer, .252 1D, .625 OD, 2 long 4
19 washer_flat_10_oversized Oversized flat Washer for #10 Screw 2
20 GE-22445-375 1/2 in. hex molded spacer, 3/8 in. )

long
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13.

24

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
2-D4, 3- Added notes for use of glue on pulleys. Updates made
D4 A to geometry of GE-22442, GE-22443, GE-22444 8/17/2021 CPO
A3 B Two fasteners changed fE)ocmshex head to socket head 10/27/2021 CPO
Chongfed fasteners back fo hex head. Changed
A3, B3, length of bolts and spacers to reduce wheel height.
3-A4 c Spacers added to capture extra hex shaft. Assembly 11/23/2021 CPO
instructions modified to include new spacers.
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Use a few drops of cyanoacrylate
glue to bond halves of @ together. e

Ensure belt is wrapped around
pulley and is not wrapped
around any of the spacers.

0 If bearing is to be pressed in before
this step of assembly, bearing
0 § flange should be on opposite face.
\
~_

Notes: Notes:

. ATTOCh@ To@ using. 1. Inser’rorpress@ m’ro@.
5 Slide @ and @ i1 order onto the shaft of @ . 2. Slide @ @ onto the shaft of @ , hoting flange orientation.

3 Plgce @ on @ 3. Aftach @ @ to the assembly using @ to space the plates and
@ and @ to fasten. Be careful of belt routing.
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UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
D RAWN CO 6/25/202 ] COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES

TOLERANCES: PROPRIETARY AND CONFIDENTIAL  T[TLE:

FRACTIONAL*1/16 . .

ANGULAR: MAC/Hﬂo BEND «1° THE INFORMATION CONTAINED IN H |g h Ag |'|'(]1‘Qr

TWO PLACE DECIMAL  +.01 ;HRlé Egéygﬁll% ;’H@E 52'55

THREE PLACE DECIMAL +.005 :
REPRODUCTION IN PART OR AS A ASS@ m b |y

) WHOLE WITHOUT THE WRITTEN

MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV

PROHIBITED.

COMMENTS: C GE22432 C

REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 2:3 SHEET 2 OF 4

DO NOT SCALE DRAWING

4 3 2 1



Use a few drops of cyanoacrylate
A glue to bond halves of @ together.

Noftes:

1. Insert or press @ into .
2. Slide @ onto the shaft @ , hoting flange orientaiton.

v 3. Attach @ to the assembly using to space the
t t ; j plates and and @ to fasten.

Notes:
VEND
1. If not already done, press or insert @ into @ , noting flange orientation. UNLESS OTHERWISE SPECIFIED: NAME DATE MF'RST & coLmoRKS
ROBOTICS 23 soLIDWO
D RAWN CO 6/25/202 ] COMPETITION Modeling Solutions Partner
2. Slide items @ , @ , and @ onto @ , being careful of order. DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
; ; N N ; FRACTIONAL+1/16 . .
3. Slide shaft into place, aligning @ onto @ , then aligning @ with @ ) ANGULAR: MAC/HtP BEND <10 THE INFORMATION CONTAINED IN H Ig h Ag I-I-G-I-C)r
4 Sig (aty 2) , @ TWO PLACE DECIMAL +.01 THIS DRAWING IS THE SOLE
. ide gty 2) onfo . THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A Asse m bly
1/_\3 5. Attach and to @ ) must be large enough diameter to prevent shaft being pulled past spacer. . WHOLE WITHOUT THE WRITTEN
9 9 P gp P ¥ MATERIAL/FINISH PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
6. With flush fo each other and @ , @ flush tfo the bottom of , and @ @ @ all flush to each other PROHIBITED.
| C GE22432 C
and , tighten set screw on .
REMOVE ALL BURRS AND SHARP

EDGES. SCALE: 2:3 SHEET 3 OF 4

DO NOT SCALE DRAWING

4 3 2 1
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Notes:

1.

2.

3.

Slide X 2 onto @ .

Slide @ onto , hoting wheel orientation.
Fasten using and . must be large enough
diameter to prevent shaft being pulled past hub.
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE M;g?ggﬂ cs i
DRAWN CO 6/25/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 . :
U AR AL, 1o BEND 10 THE INFORMATION CONTAINED IN H fe N Ag Itator
TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE

THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

Assembly

MATERIAL/FINISH:

PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE22432 C
REMOVE ALL BURRS AND SHARP SCALE: 93 SHEET 4 OF 4
DO NOT SCALE DRAWING EDGES. L2



Notes:

Attach @ to @ using @ @ and @ .
Atftach the previous step to @ using @ @ and
@ Tabs on @ should insert into slots in @

{9

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22301 Hub Angle Backet 5
2 GE-22435 Low Agitator Triangle
3 GE-22451 Low Agitator Wheel Base Assembly 1
4 hex_.25 20_1.25 partial | St€e! He’é Qﬁigﬁyﬁﬁ':é A2XT.25% 1 g0
5 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 20
6 washer_flat_.25 Flat Washer for 1/4" Screw 20

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

Tag or label with part
number

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN CcO 12/29/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

)

TITLE:

Low Ag
Wheel Assembly A

SIZE  DWG. NO.

FIRST
ROBOTICS
COM PETITION Modeling Solutions Partner

2
2S SOLIDWORKS

iTator

REV

C GE22433

SCALE: 1:2
]

SHEET 1 OF 1
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2 DETAIL B
DETAIL A SCALE?2:3
SCALE?2:3
(®1.25)
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SECTION C-C
(13—
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST
ROBOTICS
DRAWN KAMC 5/] 3/202] COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1/2" HDPE, Natural. Tag or
label with part number.

DO NOT SCALE DRAWING

2

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS

PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

Low Agitator
Wheel Base

SIZE  DWG. NO.

REV

C GE22434

SCALE: 1:3

1

SHEET 1 OF 1
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UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1/2" HDPE, Natural, tag or
label with part number

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN KAMC 6/16/2021

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

2
PS soLIDWORKS

FIRST
ROBOTICS
COM PETITION Modeling Solutions Partner

TITLE:

Low Agitator
Triangle

SIZE  DWG. NO.

REV

C GE22435

SCALE: 2:3
]

SHEET 1 OF 1



(6X @ .20 THRU ALL
~—1.00 ——

6X 60°

$1.12)
' ¢ .88 )
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST %
. . . ROBOTICS 2D SOLIDWORKS
Desciption: Hex Hub DRAWN KAMC 6/21/2021 COMPETITION "= erme
. DIMENSIONS ARE IN INCHES
Vendor: Andy[\/\grk TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
. FRACTIONAL+1/16
Part Number: am-4124 ANGULAR: MACH+1° BEND +1° THE INFORMATION CONTAINED IN AndYMOrk ] /2
TWO PLACE DECIMAL ~ +.01 TH'% DRAW%*G |S;’H@§ SOLE .
THREE PLACE DECIMAL +.005  PROPERTY OF FIRSF®. ANY
REPRODUCTION IN PART OR AS A IN. H eX H U b
: WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE-22436
REMOVE ALL BURRS AND SHARP SCALE: '] SHEET | OF |
DO NOT SCALE DRAWING EDGES. n e



®1.23)

Noftes:

rON—

Description: 1/2 in. flanged hex bearing
Source: AndyMark

ltem #: am-2986

Equivalent substitutions allowed

N2y

(.06)= m=—.25)

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN CO 6/22/2021
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

r
2S SOLIDWORKS

FIRST
ROBOTICS
COMPETITION  ™*mremrne

1/2 In. Hex
Bearing

TITLE:

SIZE  DWG. NO.

REV

C GE22437

SCALE: 4:1

SHEET 1 OF 1



(R.63
(R.38
Notes:
1. Description: 1/2in. Hex HD Split Collar Clamp
2. Source: AndyMark
3. Item #:am-1526
4.  Equivalent substitutions allowed

\

10-32 x .5in. Socket Head Cap Screw

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND NAME DATE
DRAWN CO 6/22/2021
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.

r
2S SOLIDWORKS

FIRST
ROBOTICS
COMPETITION  ™*mremrne

TITLE:

1/2 in. Hex Shaft
Collar

SIZE  DWG. NO.

REV

C GE22438

SCALE: 4:1

SHEET 1 OF 1



< (9.00] >
.35
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M ROBOTICS ;SSO“DWORKS
N O'I'es . D RAWN CO 6/22/202 ] COMPETITION Modeling Solutions Partner
) intion: i i DIMENSIONS ARE IN INCHES
; ?gjggggﬁ? tooth, 9mm wide, 300 mm long, 5mm HTD timing belt TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
3. Item #: 300-5M-09 FRACTIONAL+1/16 .
4. Equivalent substitutions allowed ANGULAR: MACH £1° BEND +1°  THE INFORMATION CONTAINED IN 60t 9mm wide
TWO PLACE DECIMAL +.01
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A 5 m m HTD beH- A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® |S SIZE DWG. NO. REV
PROHIBITED.
C GE-22439
REMOVE ALL BURRS AND SHARP SCALE: 21 SHEET 1 OF 1
DO NOT SCALE DRAWING EDGES. e

4 3 2



Notes:

1.
2.
3.
4.

Description: 24 tooth 0.5 in. Hex Bore 5mm HTD Pulley
Source: AndyMark

ltem #: am-3403

Equivalent substitutions allowed

®1.65)

REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED
Added note about use of glue to fasten halves
B3 A together. 8/17/2021 CPO

Use a few drops of cyanoacrylate
glue to bond halves together.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2

VEND NAME DATE FIRST

PROPRIETARY AND CONFIDENTIAL  TITLE:

r
2S SOLIDWORKS

Modeling Solutions Partner

THE INFORMATION CONTANEDIN - 24 Tooth 5mm HTD

THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG.
PROHIBITED.
COMMENTS:
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 2:1

NO.

hex bore pulley

REV

C GE22440 A

SHEET 1 OF 1

A



(®1.50 @2.51)

©2.00 bolt circle )

(1.15) <
¢
—— (1.75) =~
'
(1.01)
.'_'O — | N E—
(4.18) {
<T2) °FI°
(8.88)
GE-22441-012

Notes:
1.  Fasteners should be installed with loctite or other threadlocker.

2. Source: AndyMark

e Gearbox Motor
Part Number Description Manufacturer PN Manufacturer PN
12:1 CIM Sport Gearbox with
GE-22441-012 CIM Motor am-4007_012 am-0255_16T
80:1 CIM Sport Gearbox with
GE-22441-080 CIM Motor am-4008_080 am-0255_16T

4 3

GE-22441-080

CIM motor to have Anderson PowerPole connectors installed

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°

TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2
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VEND NAME DATE
DRAWN CcO

PROPRIETARY AND CONFIDENTIAL
THE INFORMATION CONTAINED IN

THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY

REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS
PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

6/24/2021

M FIRST -
ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

TITLE:

AndyMark CIM Sport

with CIM Motor

SIZE  DWG. NO.

C GE22447

SCALE: 1:2
]

REV

SHEET 1 OF 1



11X @ .27 THRU ALL—

2x R.20 —

R1.75 —
760

A R'755

Hole for CIM Sport boss

2X @ .20 THRU ALL

2X 5.00

(R1.75
2x R.20
(R1.75
R.31
DETAIL A
SCALE?2:1
2 places

63)

.10)

2x .01

[ 2.00 —_—

22X 288

(R2.00 —

— 4x R.30

2x R.20

R2.00 )

DETAIL B
SCALE2:1
2 places

1/8 thk. 5052 Aluminum
Sheet

DO NOT SCALE DRAWING

2

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
D2, D4 A Adjusted hole sizge%rr\gotgg?&cg for bearing and 8/17/2021 CPO
R2.00
1
o 1-1249
1.1241 a
hole for .5 in. hex bearing i
T 4.63
1.00
] TS 2.00
|| |
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST 3
ROBOTICS DS SOLIDWORKS
DRAWN CO 6/22/202] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Ag Itator
TWO PLACE DECIMAL ~ +.01 LHRlé F[’)ISQAT\\YNBIFGF}%.ST'IH@I)E S%E
THREE PLACE DECIMAL +.005 :
REPRODUCTION IN PART OR AS A BOS@pk]Te
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV

A

PROHIBITED.
C GE-22442
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:1 SHEET 1 OF 1
1

A



R1.75

/A D115 TR

hole for .5 in. hex bearing

@ 2.00 bolt circle

3 2
3X @ .27 THRU ALL
4X @ .20 THRU ALL
2x R.38
~
9 | ! 4.07°
N M \ T
NN / N
1.35
-

22X 138

2.88

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1/8 thk. 5052 Aluminum
Sheet

DO NOT SCALE DRAWING

2

REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

D4 A 8/17/2021 CPO

Adjusted hole size and tolerance for bearing cutout.

D

—— ~—.13)
3.70 C
B

VEND NAME DATE FIRST %
‘ CS 2> SOLIDWORKS
D RAW N C O 6/23/202 ] M ggaoPETITION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL  TITLE:
THE INFORMATION CONTAINED IN AgiTOTOI’ GeCII'bOX
THIS DRAWING IS THE SOLE Auxillaw Plate
A

PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A

WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE22443 A
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 2:1 SHEET 1 OF 1



4X @ .27 THRU ALL

A ol o

hole for .5 in. hex bearing \

REVISIONS

ZONE

REV.

DESCRIPTION

DATE

APPROVED

R2.00

4.07°

2x R.38 —

~ 22X 1.3 ———

——————————————————————— 9% 2.38

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

1/8 thk. 5052 Aluminum
Sheet

DO NOT SCALE DRAWING

2

D4 A Adjusted hole size and tolerance for bearing cutout. 8/17/2021 CPO
— ~—{.13)
VEND NAME DATE

DRAWN CcO
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS

PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

r
2S SOLIDWORKS

M ROBOTICS
6/23/202 ] - COMPETITION Modeling Solutions Partner

TITLE:

Agitator Output
Shaft Auxillary Plate

SIZE DWG.

NO.

REV

C GE22444 A

SCALE: 2:1

SHEET 1 OF 1

A



Notes:
Source: AndyMark
Equivalent substitutions allowed

1.
2.

REVISIONS

GE-22445-125

GE-22445-375

Part Number Description Manufacturer PN

GE-22445-125 |1/2in. hex molded spacer, 1/8in. long am-3948-125

GE-22445-375 [1/2in. hex molded spacer, 3/8 in. long am-3948-375
am-3948-1000

GE-22445-1000

1/2 in. hex molded spacer, 1 in. long

4

/A

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°

TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
Black PC

DO NOT SCALE DRAWING

2

ZONE REV. DESCRIPTION DATE APPROVED
A3, B2 A Added new spacer length. 11/23/2021 CPO
(1.00)
GE-22445-1000
VEND NAME DATE FIRST %
2D SOLIDWORKS
DRAWN CO 6/24/202 ] M ggaoPE%sTION Modeling Solutions Partner

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE

PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS

PROHIBITED.

COMMENTS:

REMOVE ALL BURRS AND SHARP

EDGES.

TITLE:

SIZE

1/2 In. hex
molded spacer

DWG. NO.

REV

C GE22445 A

SCALE: 4:1

SHEET 1 OF 1

A



(7.96)
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS

NOTeS: DRAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
1. Description: 8 in. Pneumatic Wheel Kit DIMENSIONS ARE IN INCHES
2. Sourcep: AndyMark TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
3. Item #: am-0970 FRACTIONAL+1/16 . .
4 Equivalent substitutions allowed ANGULAR: MACH+1° BEND +1° THEINFORMATONCONTANEDIN & [N, PNneumartic

TWO PLACE DECIMAL ~ +.01 TH'% DRAWQG 'S;’H@E SOLE

THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY

REPRODUCTION IN PART OR AS A W h eel
) WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE DWG. NO. REV

PROHIBITED.

C GE-2244¢

REMOVE ALL BURRS AND SHARP

50 NOTSCALE DRAWING EDGES. SCALE: 1:1 SHEET 1 OF 1

4 3 2 1
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Pneumatic wheel inlet on opposite
face as hub is mounted to.
VEND
UNLESS OTHERWISE SPECIFIED: NAME DATE M FIRST 2
ROBOTICS DS SOLIDWORKS
D RAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  T[TLE:
FRACTIONAL+1/16 . .
ANGULAR- MAC/Hﬂo BEND +1° THE INFORMATION CONTAINED IN H |g h Ag |‘|‘(]1‘O|’
TWO PLACE DECIMAL  +.01 LHR% Egéygﬁll% ;’H@E 52'55 %
ITEM NO. PART NUMBER DESCRIPTION QY. THREE PLACE DECIMAL £.005 L et SSUCTION IN PART OR AS A Wheel with Hub
: ) WHOLE WITHOUT THE WRITTEN
] GE-22436 AndyMark 1/2in. Hex Hub ] MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
2 GE-22446 8 in. Pneumatic Wheel 1 PROHIBITED.
3 nylock_10_32 Low-Strength Steel Nylon-Insert Locknut, Zinc-Plated, 10-32 Thread Size 6 COMMENTS: C G E_22447
: : REMOVE ALL BURRS AND SHARP SCALE: 1:2 SHEET 1 OF |
4 socket_hex_10_32_2 partial Socket Head Screw, 10-32 x 2" long, partially threaded 6 DO NOT SCALE DRAWING EDGES. e

4 3 2 1



2X @ 16V .66
10-32 UNF ¥ .50 C
~—{ .50 =
6.19
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M ROBOTICS /;SSOLIDWORKS
DRAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 . M
ANGULAR: MAC/HtP BEND +1° THE INFORMATION CONTAINED IN H |g h Ag |'|'(]'I'OI’
TWO PLACE DECIMAL  +.01 LHR% Egéygﬁll% ;’H@E 5%5 .
THREE PLACE DECIMAL +. .
C ¢ £.005 REPRODUCTION IN PART OR AS A Drlve H ex S h Gﬂ- A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1/2" Hex shaft, 7075 PROHIBITED.
aluminum
COMMENTS: C G E'22448
REMOVE ALL BURRS AND SHARP

50 NOTSCALE DRAWING EDGES. SCALE: 2:1 SHEET 1 OF 1

3 2 1



B

3

i

O 167V .66
10-32 UNF T .50
4.75
. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M ROBOTICS e e
DRAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
G UL AR AL, 1o BEND +1°  THE INFORMATION CONTAINED N Low Ag|'|‘Q'|'Qr
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REVISIONS

ZONE REV. DESCRIPTION

DATE

APPROVED

2-D4, 3-D4 A

Added notes for use of glue on pulleys. Updates made
to geometry of GE-22442, GE-22443, GE-22444

8/17/2021 CPO

A3 B bolfs.

Two fasteners changed from hex head to socket head

10/27/2021 CPO

—(.32)

(13.06)

2.56 — [1 © ﬁ)
J HD%: | I 1 II
I O 8 OIQJ %J E H
0
o o
il L
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22437 1/2 in. Hex Bearing 3
2 GE-22438 1/2 in. Hex Shaft Collar 2
3 GE-22439 60t 9mm wide 5mm HTD belt 1
4 GE-22440 24 tooth 5mm HTD hex bore pulley 2
80:1 CIM Sport Gearbox with CIM

5 GE-22441-080 Motor 1
6 GE-22442 Agitator Baseplate 1 I =~
7 GE-22443 Agitator Gearbox Auxillary Plate 1
8 GE-22444 Agitator Output Shaft Auxillary Plate ]
9 GE-20445-125 1/2in. hex mol%%%l spacer, 1/8in. )
10 GE-22449 Low Agitator Drive Hex Shaft 1

: Socket Head Screw, 1/4-20x 1.5"
11 socket_hex_.25_20_1.5_partial long, partially threaded 3

. Socket Head Screw, 1/4-20 x 2.5"
12 socket_hex_.25_20_2.5_partial long, partially threaded 4
13 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 7

Socket Head Screw, 10-32 x 0.5"

14 socket_hex_10_32_.5_nylon long, with nylon patch 3
15 spacer_.252_.625_1.75 Spacer, .252 1D, .625 OD, 1.75long 4
16 spacer_.252_.625_.875 Spacer, .252 1D, .625 OD, .875 long 3
17 washer_flat_10_oversized Oversized flat Washer for #10 Screw |

4
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DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16
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PERMISSION OF FIRST® IS
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COMMENTS:

REMOVE ALL BURRS AND SHARP
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Use a few drops of cyanoacrylate glue
to bond halves of @ together.

Ensure belt is wrapped around
0 pulley and is not wrapped
° around any of the spacers.
If bearing is to be pressed in before @ 't
this step of assembly, bearing flange C

should be on opposite face.

Notes:
y 1. Insert or press @ into @ .

2. Slide @ @ onto the shaft of @ , hoting flange orientation.
3. Attach @ @ to the assembly using to space the plates

and @ and @ to fasten. Be careful of belt routing.

Notes:
1. Aftach @ to @ using .
VEND NAME DATE
2. Slide @ and @ in order onto the shaft of @ . UNLESS OTHERWISE SPECIFIED: Mﬁg’ggﬂcs /;SSOLIDWORKS
D RAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
3. Place @ onto @ . DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
U AR AL, 1o BEND 10 THE INFORMATION CONTAINED IN Low Ag|'|‘(j‘|'or
A TWO PLACE DECIMAL  +.01 LHR% Egéygﬁll% ;’H@E 52'55 . A
THREE PLACE DECIMAL +.005 :
REPRODUCTION IN PART OR AS A Drlve ASS@ m bly
: WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.

COMMENTS: C GE22450 B

REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 2:3 SHEET 2 OF 4

DO NOT SCALE DRAWING
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i Use a few drops of cyanoacrylate

glue to bond halves of @ together.

O @

7

5O @

Notes:

1. Insert or press @ into .
2. Slide @ onto the shaft , hoting flange orientation. B
3. Attach @ to the assembly using @ to space the plates

and @ and @ to fasten.

Notes: VEND
. NAME DATE FIRST )
1. If not already done, press or insert @ info @ , noting flange orientation. UNLESS OTHERWISE SPECIFIED: MROBOTICS DS SOLIDWORKS
D RAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
2. Slide items @ , @ , and @ onto , being careful of order, and note orientation of as only one side TDcl)I\CEIIQ\I,ill\CI)é\IESSf\RE ININCHES PROPRIETARY AND CONFIDENTIAL  TITLE:
is tapped. FRACTIONAL+1/16 .
oppee. o o . ANGULAR: MAC/HtP BEND +1° THEINFORMATION CONTAINED IN LOW Ag |'|'CI'|'OI’
3. Slide shaft into place, aligning onto @ . then aligning with @ . TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE .
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY Drive Assem b|y A
4. Aftach and @ to . @ must be large enough diameter to prevent shaft beeing pulled past bearing. REPRODUCTION IN PART OR AS A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN

5. With bottom of coincident with bottom of @ , and @ @ @ all flush to each other and @ , tighten EEI(?DAI/_\'I%S”IEDIB\I OF FIRST® 15 SIZE | DWG. NO. REV
set screw on @ . COMMENTS: C G E‘22450 B

REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 2:3 SHEET 3 OF 4

DO NOT SCALE DRAWING
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Notes:

1. Slide @ onto .
2. Ensuring @ is flush with @ , tighten set screw on @ X

. VEND NAME DATE FIRST
UNLESS OTHERWISE SPECIFIED: M COBOTICS —
D RAWN CO 6/24/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  T[TLE:
FRACTIONAL*1/16 .
ANGULAR: MACH£1° BEND +1°  THE INFORMATION CONTAINED IN Low Ag|'|‘(j'|'or
TWO PLACE DECIMAL  +.01 TH'% DRAWQG |S}Hn§ SOLE .
THREE PLACE DECIMAL +.005 PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A Drlve ASS@ m bly A
i WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
COMMENTS: C GE-22450 B
REMOVE ALL BURRS AND SHARP SCALE: 2:3 SHEET 4 OF 4
DO NOT SCALE DRAWING EDGES. Lo



Note cutout orientation

Notes:
1. Attach @ to @ as shown using @ @ , and @ .
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22434 Low Agitator Wheel Base 1
A 2 GE-22436 AndyMark 1/2 in. Hex Hub 1
Low-Strength Steel Nylon-Insert Locknut,
3 |nvlock 1032 Zinc-Plated, 10-32 Thread Size 6
4 round_hex_10_32_1_full Round Head H?ﬁ'r;gggé( 1.00" long, fully 6
5 washer_flat_10 Flat Washer for #10 Screw 6

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 42ef_dc RightSight Sensor 2
2 46CLR 46CLR 1
3 GE-22462 Sensor Plate 1
4 GE-22463 Sensor Shield 1
5 GE-22464 Color Sensor Bracket 1

Steel Hex Head Screw, 1/4"-20 x
6 hex_.25_20_0.75 0.75"long, fully threaded 2
. Steel Hex Head Bolt, 1/4-20 x 3.75",

7 hex_.25_20_3.75_partial oartially threaded 4
nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 6
nylock_M4 Nylock M4 2

. Pan Head Phillips Drive, M4 x 35mm
10 Pan_phil_M4_35 Long, Fully Threaded 2
11 spacer_.252_.5_2.5 Spacer, .252 1D, .5 OD, 2.5 long 4

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
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COMMENTS:

REMOVE ALL BURRS AND SHARP
EDGES.
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Assembly
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Noftes:

1. Aftach @ to assembly using @ , @ , and .

Notes:

1. Aftach @ to @ in orientation shown using @ and .

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING
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TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
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Notes: ANGULAR: MACH=1° BEND +1°  THE INFORMATION CONTAINED IN Sengor PlOTe
1. Tag or label with part number. TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
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VEND
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DRAWN CO 6/28/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16 .
Notes: ANGULAR: MACH+1° BEND +1° THE INFORMATION CONTAINED IN Sensor Sh|e|d
1. Tag or label with part number. TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
1/4" thk. Polycarbonate, PROHIBITED.
Clear
C GE-22463
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UNLESS OTHERWISE SPECIFIED: ~ BEND NAME DATE FIRST %
ROBOTICS DS SOLIDWORKS
DRAWN CO 6/28/202 ] COMPETITION Modeling Solutions Partner
DIMENSIONS ARE IN INCHES
TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
FRACTIONAL+1/16
U ARALE LS o eND 41 THE INFORMATION CONTAINED IN Color Sensor
TWO PLACE DECIMAL  +.02 THIS DRAWING IS THE SOLE
Notes: THREE PLACE DECIMAL +.010 ~ PROPERTY OF FIRST®. ANY Bracket
, REPRODUCTION IN PART OR AS A
1.  Tag or label with part number.
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
14 Ga. Preplated steel PROHIBITED.

COMMENTS:
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Notes: -

1. Aftach @ fo @ in locations shown.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-22462 Sensor Plate 1
2 tape_SENSORDIFFUSER 2" wide x 3" long black gaff tape 3

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL*1/16
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MATERIAL/FINISH:
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Notes: DIMENSIONS ARE IN INCHES
1. Description: 9.5 inch oversized tennis ball, red TOLIE:RACI)\ICES: g PROPRIETARY AND CONFIDENTIAL  TITLE:
2. Source: AndyMark FRACTIONAL+1/1
3. Iltem#: om-4Zoo red ANGULAR: MACH+1° BEND +1° THE INFORMATION CONTAINED IN C(_]rgo - Red
4. To beinflated to 3.5 PS TWO PLACE DECIMAL  +.01 THIS DRAWING IS THE SOLE
THREE PLACE DECIMAL +.005  PROPERTY OF FIRST®. ANY
REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
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C GE22497
REMOVE ALL BURRS AND SHARP SCALE: 1] SHEET 1 OF 1
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UNLESS OTHERWISE SPECIFIED: L . - —
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DIMENSIONS ARE IN INCHES
Notes: TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
1. Description: 9.5 inch oversized tennis ball, blue FRACTIONAL=*1/16
D Sk ANGULAR: MACH=1° BEND +1°  THE INFORMATION CONTAINED IN CgrgO - Blue
e A e TWO PLACE DECIMAL  +.01 LHng)ESngEF%IH@E 5%5
- > THREE PLACE DECIMAL +. -
4. Tobe inflated to 3.5 P3| CEDEC 005 REPRODUCTION IN PART OR AS A
. WHOLE WITHOUT THE WRITTEN
MATERIAL/FINISH: PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
PROHIBITED.
C GE-22498
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:1 SHEET 1 OF 1
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ITEM NO. PART NUMBER DESCRIPTION
1 Flat Hex .25_20_.75 Flat Hex .25_20_.75 8
2 GE-22601 Cable protector top angled
3 GE-22602 Cable protector side right angled 1
4 GE-22603 Cable protector side left angled 1
D 5 E%eglou’r_uI’rro_spli’r_rs’r_. .25-20 TeeNut ultra split resistant 8
(.01 V / N
8X
-
\® 2
o8
(@)
& @
(@
& &)
2
@ |
R @
(1.50) \
e
~—{4.00 }=
Notes:
I Insert @SX fo @ and @ ' UNLESS OTHERWISE SPECIFIED:
2. Attach to and with 8X .
@ @ @ @ DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16
ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL +.01
A THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING
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Post Manutaturing Instructions

27.00

N
o
—1 b
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Align hook to edge as shown

.68

27.00

UNLESS OTHERWISE SPECIFIED:
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TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

DO NOT SCALE DRAWING

2
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PROPRIETARY AND CONFIDENTIAL  TITLE:

THE INFORMATION CONTAINED IN
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PROPERTY OF FIRST®. ANY

REPRODUCTION IN PART OR AS A prOTeCTor
WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS SIZE DWG. NO. REV
PROHIBITED.
COMMENTS: C GE22600 A

REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:4 SHEET 2 OF 2
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Notes:

1.
2.
3.

Material: 0.25" HDPE, Black high gloss smooth
Remove burrs and sharp edges.
Lable with part number

66.00°)
31.92
30.00 — g
29.25
28.00 @]
2X 24.00 18) @)
2X 13.00 14 @
2X 2.00 T T
O 4

4X 5.44

6.00

8X @ .27 THRU ALL

| N/ @ .51Xx8°

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL*1/16

ANGULAR: MACH+1° BEND +1°
TWO PLACE DECIMAL
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:

HDPE Black, Smooth high
gloss finish
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COMMENTS:
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Notes:
1. Material: 0.5" HDPE,Black high gloss smooth.

2. Remove all burrs and sharp edges.
3. Label with part number.

4x 1.06

1.SOZ

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL*1/16

ANGULAR: MACH +1° BEND +1°
TWO PLACE DECIMAL
THREE PLACE DECIMAL +.005

MATERIAL/FINISH:
HDPE Black high gloss

smooth

DO NOT SCALE DRAWING
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THE INFORMATION CONTAINED IN

THIS DRAWING IS THE SOLE

PROPERTY OF FIRST®. ANY
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COMMENTS:
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. VEND NAME DATE FIRST
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DRAWN NW 6/7/202] COMPETITION Modeling Solutions Partner
Notes: DIMENSIONS ARE IN INCHES
1. Material: 0.5" HDPE, Black high gloss smooth. TOLERANCES: PROPRIETARY AND CONFIDENTIAL  TITLE:
2. Remove all burrs and sharp edges FRACTIONAL*1/16
3. Label with part nomber ANGULAR: MACH: 1° BEND =10 THEINFORMATION cONTANeD N (C aD]e pro’rec’ror
TWO PLACE DECIMAL ~ +.01 LHRlé FE))ERIQ\;VQ;FGF}% _TWH@E 5%5 .
THREE PLACE DECIMAL +.005 :
A REPRODUCTION IN PART OR AS A S|de |eﬁ Ciﬂ9|ed A
MATERIAL/FINISH: WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS SIZE  DWG. NO. REV
HDPE Black high glass PROHIBITED.
smooth
C GE-22603
REMOVE ALL BURRS AND SHARP
EDGES. SCALE: 1:8 SHEET T OF 1
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ITEM NO. PART NUMBER DESCRIPTION QTY.
] FE-00301 Side angle left 1
2 FE-00303 Side angle right 1
3 FE-00302 Cable protector top 1
4 Flat Hex .25_20_.75 Flat Hex .25_20_.75 10
5 [heehWiulirasplitISt. | 25.00 TeeNut ultra split resistant 10
1.50
| ©
7.00 100—

49.50
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