REVISIONS
37 OO ZONE REV. DESCRIPTION DATE APPROVED
_—( . )——
( 17.75 ) A Initial Release 9/24/2018 CPO
A4, 2-A4, Changes made to rivet GE-19015-03 instead of
32.00 2-B1, 3-A3, B welding. Material painting specified. Weld for GE- 12/11/2018 CPO
/ — > /\ 3-B4 19015-04 changed.
% 26.36 o C (2x 20.00) 3x To be used as handles,
ensure no sharp edges.
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4x 1.25 — ! |
Noftes: === :
1. Remove all burrs and sharp edges. SECTION A-A “\___Bottom of item 2 coincident
2. Powder coated black. . : ; Fi
3. Tag or label with part number SCALE1:4 with bottom surface of item 1.
ITEM NO. PART NUMBER DESCRIPTION QTY. —
UNLESS OTHERWISE SPECIFIED: NAME DATE \ 2
- I . 'S SOLIDWORKS
1 GE-19015-01 12 gauge A 35?6/]|008 Cold Roll | DIMENSIONS ARE ININCHES ~ DRAWN | e 4 Egﬂ%E%ON g e i
ee TOLERANCES: TITLE:
2 GE-19015-02 1" Schedule 40 A500 Steel 4 R e 1 BEND 817 = '
- - : - =" ENG APPR.
T Rocket Base
3 GE-19015-03 2" x 2" x .125" thk. A-36 Steel Angle 6 '
PROPRIETARY AND CONFIDENTIAL ITNoTLESeP:ETcﬁwEg ';’AEERT:R |c ggM MENTS:
- - " DRAWING 1 THE SOLE PROPERTY OF MATERIAL ' SIZE DWG. NO. REV
4 GE-19015-04 1.25" Schedule 40 A500 Steel 4 DRAWING I THE SOLE PROPERTY OF S B G E _| 90 _l 5 B
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -
. . . PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
S rivet_.1875_.126-25 3/16"Rivet, .126-.25 an Ronge 12 APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 3
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4 places No weld on top of
1/4]/ 251 item 4 permissible 4 places
1741
Ll .

UNLESS OTHERWISE SPECIFIED: NAME = DATE M ’R-'gaBngIcs N
DIMENSIONS ARE IN INCHES DRAWN s COMPETITION Maodeling Solutions Partner
TOLERANCES: TITLE:

FRACTIONAL+1/16 CHECKED

ANGULAR: MACH#1° BEND +1°
TWO PLACE DECIMAL .01 ENG APPR. R O ( : ke'l' B O S e

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL :

THE INFORMATION CONTAINED IN THIS TOLTEERRANLONG = COMMENTS:

MATERIA
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH —
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:10 WEIGHT: SHEET 2 OF 3
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Material: 12 gauge A-366/1008 Cold Roll Steel
Scale: 1:12

Material: 1" Schedule 40 A500 Steel
Scale: 1:2

®1.32)

®1.05)

~——4.00 ———

Material: 2" x .125" thk. A-36 Steel Angle
Scale: 1:2

2x 1.00

l——

—(.13)

2X @ .19 THRU ALL
(#10 drill bit)

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.

Material; 1.25" Schedule 40 A500 Steel
Scale: 1:2

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH
NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING

2

D 1.66)
©®1.38)

7
DS SOLIDWORKS
:

Modeling Solutions Partner

NAME = DATE m sgaBngI .
DRAWN COMPETITION
CHECKED TITLE:
ENG APPR.
Rocket Base
QA.
COMMENTS:

SIZE DWG. NO.

REV

B GE-19015 B

WEIGHT:

1

SHEET 3 OF 3

A



‘y 23°
118.77°
\-.
37.00 17.75
20.00
8 places
2x 1.85 ]/41/ "
X 1.85 —
1
r
% I I |
* No weld penetration on inside of round tubes. J L
N
2x 2.88 —
Notes:
1.  Tag or label with part number.
2.  Remove burrs and sharp edges.
ITEM NO. PART NUMBER DESCRIPTION Detault/ FILESS OTHERWISE SPECITED: New | OAE
QTY . DIMENSIONS ARE IN INCHES DRAWN
] ] 1.5"x .125" thk. Square Tube, 6063 FRACTIONAL*1/16 CHECKED
I |GE-19016-01 AlUminum ! SRR 01 aieaore
1.5"x .125" thk. Square Tube, 6063 THREEPLACEDECIMAL 2001 | MFG APPR.
2 GE-19016-02 . 2
] 5 ]25 T:LU?lnum T b 6063 PROPRIETARY AND CONFIDENTIAL IT@E?;:EE%E(?QAEERTMC S;}AMENT&
-19016- ST 125710k, Square Tube, e e e e |
3 GE-19016-03 Aluminum ] FIRST®. /SN\S( REP;gDUCT(I:())N IN P(ZRT e
] ] 1.25" Schedule 40 Pipe, 6061 PERMISSION OF FRSTB 5 PROHBITED. NEXT ASSY USED ON
4 GE-19016-04 Aluminum 4 APPLICATION DO NOT SCALE DRAWING
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2

FIRST

@ ROBOTICS
¥ COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Frame

Slice

SIZE DWG. NO.

REV

B GE-19016

SCALE: 1:12 WEIGHT:

1

SHEET 1 OF 2



2X .837'
3

44—

Material: 1.5" x .125" thk. Square Tube, 6063 Aluminum
Scale: 1:4

FM&S—J

17.75

2x R.83 \

(1.50)

+—

(1.50)

P N

19.13

(1.50)
i 2x 83
(1.50) j—'%
% % ]
—=={.13) 44—t |=

20.00

Scale: 1:4

Material: 1.5" x .125" thk. Square Tube, 6063 Aluminum

—=—={.13)

2x .83 TLJL
%

44—

3
i

Material: 1.5" x .125" thk. Square Tube, 6063 Aluminum

Scale: 1:4

2x R.83

(1.50) | =] 100 =

@ .19 THRU

(#10 drill bit)

D1.66)
©1.38)

(1.io) L%L

% .83

Scale: 1:2

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. USED ON

NEXT ASSY

APPLICATION

10.50

Material: 1.25" Schedule 40 Pipe, 6061 Aluminum

UNLESS OTHERWISE SPECIFIED: NAME DATE

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/16

DRAWN

CHECKED

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01 ENG APPR.

THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

DO NOT SCALE DRAWING

2

w FIRST
ROBOTICS
COMPETITION

TITLE:

1\

7
DS SOLIDWORKS
:

Modeling Solutions Partner

Rocket Frame

Slice

SIZE DWG. NO.

REV

B GE-19016

SCALE: 1:4 WEIGHT:

1

SHEET 2 OF 2

B

A



@ .194 THRU (#10 drill bit)

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. NEXT ASSY USED ON

APPLICATION

— 1.00 —=—
.83
17.50
Notes:
1. Material: 1.25" Schedule 40 Pipe, 6061 Aluminum
2.  Remove all burrs and sharp edges
3. Tag orlabel 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 +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

(@ 1.66)

(©1.38)

. FIRST
» ROBOTICS
COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Support

Tube

SIZE DWG. NO.

B GE-1901

SCALE: 1:2 WEIGHT:

1

REV

/

SHEET 1 OF 1



I e E— 3.00 _——

.66

8.00

® .19 THRU
(#10 drill bit)

Noftes:

1.
2.
3.

Material: 1" Schedule 40 Pipe, 6061 Aluminum.
Remove all burrs and sharp edges.
Tag or label with part number.

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

D1

D1

32)

.05)

FIRST

/ ROBOTICS

TITLE:

COMPETITION

7
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Insert

Tube

SIZE DWG. NO.

B GE-19018

SCALE: 1:1

WEIGHT:

1

REV

SHEET 1 OF 1



ITEM NO. PART NUMBER DESCRIPTION befavit/
1 GE-19016 Rocket Frame Slice 1
2 GE-19018 Rocket Insert Tube 4
3 ivel 1875 251.375 | 3/16 Aluminum Rivet, .251-375 4

Grip Range

4

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.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

NAME = DATE w FIRST
ROBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Frame
Slice Assembly

SIZE DWG. NO.

REV

B GE-19019

SCALE: 1:5 WEIGHT:

]

SHEET 1 OF 2

A
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-
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Notes:
1. Fasten Item 2 (qgty: 4) to Iltem 1, using item 3 (qty: 4).

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. NEXT ASSY USED ON

APPLICATION

0

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

M FIRST
R ROBOTICS
. COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Frame
Slice Assembly

SIZE DWG. NO.

REV

B GE-19019

SCALE: 1:5 WEIGHT:

1

SHEET 2 OF 2

A



Notes:
A 1. Fasten Item 2 to Item 1, using Item 3.
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19017 Rocket Support Tube 1
2 GE-19018 Rocket Insert Tube 1
. 3/16" Aluminum Rivet, .251-.375
3 rivet_.1875_.251-.375 Grip Range 1

4

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.

NEXT ASSY

USED ON

APPLICATION

O

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

NAME DATE m FIRST
ROBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Support
Tube Assembly

SIZE DWG. NO.

REV

B GE-19024

SCALE: 1:4 WEIGHT:

1

SHEET 1 OF 1



Exploded
ITEM NO. PART NUMBER DESCRIPTION Model/QTY.
1 GE-19015 Rocket Base ]
2 GE-19016 Rocket Frame Slice 1
3 GE-19019 Rocket Frame Slice Assembly 3
4 GE-19024 Rocket Support Tube Assembly 12
5 Hook 4 27 4" x 27" Hook, Adhesive Backed 2
6 Hook_4 38 4" x 38" Hook, Adhesive Backed 1

4

/A

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.
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NEXT ASSY

APPLICATION

USED ON

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

2

DO NOT SCALE DRAWING

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
Updated assembly to use GE-19016 at ofp of assembly

A3 A instead of GE-19019. 12/26/2018 CPO

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETmON Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1° R k _I_ F
ENG APPR.

TWO PLACE DECIMAL  +.01 r ' l
THREE PLACE DECIMAL +.001 | MEG APPR. O C e rG e

Assembly

COMMENTS:
SIZE DWG. NO. REV

B GE-19025 A

SCALE: 1:16 WEIGHT: SHEET 1 OF 2

1

A



Center ltems 5 and 6 along edges.

UNLESS OTHERWISE SPECIFIED: NAME DATE / FIRST >

R ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN - connPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL*1/16 CHECKED :

ANGULAR: MACH#1° BEND +1°
TWO PLACE DECIMAL .01 ENG APPR. R O( : ke'l' F rO r r \ e
THREE PLACE DECIMAL £.001 | MFG APPR.

Assembly

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ’ SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:20 WEIGHT: SHEET 2 OF 2

3 2 1




4.72

~——7.80

—{.07)

/74X R.13

— 4x @ .31 THRU

R.10 Typ.
2x 1.13
2x 15.00
T ® ®
505 2x 3.75
| v
2x .75 & &
%
17.25

Noftes:
1. Material: 14 gauge A-366/1008 Pre-Plated Steel.

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

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

\. FIRST >
. & ROBOTICS DS SOLIDWORKS
& coMPETmON Modeling Solutions Partner

DATE

TITLE:

Keyhole Insert

SIZE DWG. NO. REV
B GE-19026 A
SCALE: 1:3 WEIGHT: SHEET 1 OF 1

1



~——3.63

/7.0 ———————————————

2x .75

2x @ .27

Notes:

14.75

1. Material: 1.5" x 1.5" x .125" thk. Angle, 6061 Aluminum.

2. Remove all burrs and sharp edges.

3. Tag orlabel with part number.

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.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

—
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ﬂ

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

—— (1.50) L~

DATE

\. FIRST >
P ROBOTICS DS SOLIDWORKS
COMPETmON Modeling Solutions Partner

TITLE:

Rocket Ramp
Support Back

SIZE DWG. NO. REV

B GE-19028

SCALE: 1:2 WEIGHT: SHEET 1 OF 1

1



~—1.50 300 ———

2x .75

6.00

2x D .27

Noftes:

1. Material: 1.5" x 1.5" x .125" thk. Angle, 6061 Aluminum.

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

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL  +.01

THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

2

DO NOT SCALE DRAWING

FIRST

NAME PATE & ROBOTICS 1775 SOLIDWORKS
DRAWN — COMPETITION Modeling Solutions Partner
CHECKED TITLE:
A Rocket Ramp
Support Front
SIZE DWG. NO. REV
B GE-19029
SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1

A



Notes:
Tag or Label With Part Number
Remove Burrs & Sharp edges

A ITEM NO. PART NUMBER DESCRIPTION QTY.

2"x.125" Thick 6061

] GE-19030-01 Aluminum Square Tube 4
2"x.125" Thick 6061

2 GE-19030-02 Aluminum Square Tube 4
2"x .125" Thick 6061

3 GE-19030-03 Aluminum Square Tube 8
1" Schedule 40 Pipe 4

4 GE-19030-04 6061 Aluminum

4

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN
PERMISSION OF FIRST®1S PROHIBITED.

NEXT ASSY

USED ON

APPLICATION

DO NOT SCALE DRAWING

2

SCALE: 1:8 WEIGHT:

1

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A3 A Updated Material on BOM and Page 6 10/22/2018 MXS

UNLESS OTHERWISE SPECIFIED: NAME DATE M E’ORBng - 975 ——
DIMENSIONS ARE IN INCHES DRAWN »—+«& COMPETITION Modeling 3ol tions Partnee
TOLERANCES: TlTLE
FRACTIONAL#1/16 CHECKED :
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +.01 ENG APPR. H A B Le V e | 3
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A. FrO l I I e
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19030 A

SHEET 1 OF 6



Grind Finish

1741742

1/4] .
aces
1/4
1 /4% 18 Places DETAIL B
SCALE 1:2
No Weld On Surface 1/4
2 Places
1/4
/ \
/f;‘
i . B\S o
UNLESS OTHERWISE SPECIFIED: NAME = DATE ME&RBSJTICS o
DIMENSIONS ARE IN INCHES DRAWN | COMPETITION iocelig Salons Catoey
FRACTONAL. CHECKED TITLE:

FRACTIONAL+1/16
ANGULAR: MACH£1° BEND #1°
TWO PLACE DECIMAL ~ .01 ENG APPR. H A B Level 3

N OTeS . THREE PLACE DECIMAL +.001 MFG APPR.

Remove Burrs & Sharp edges an Frame

PROPRIETARY AND CONFIDENTIAL
THE INFORMATION CONTAINED IN THIS TERIAL COMMENTS:
MATERIA
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN FINISH -
PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:16 WEIGHT: SHEET 2 OF 6

4 3 2 1



3XD .26
Thru Al

21.63

35.25

—43.25

!
1
0
«38.00

Notes:

Part: GE-19030-01

Material: 2"x .125" 6061 Thick Aluminumn Square Tube
Remove Burrs & Sharp Edges

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN

PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL  +.01

THREE PLACE DECIMAL +.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

FIRST

£ ) ROBOTICS 1775 SOLIDWORKS
»~—4 COMPETITION Modeling Solutions Partner
TITLE:
HAB Level 3
Frame
SIZE DWG. NO.

REV

B GE-19030 A

SCALE: 1:8 WEIGHT:

1

SHEET 3 OF 6

A



2.00/

@ .26 Thru Al

®1.32 Thru All

Note:
Part: GE-19030-02
Material: 2"'x .125" Thick 6061 Aluminumn Square Tube

Remove Burrs & Sharp Edges

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN

PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

FIRST
NAME DATE M > ROBOTICS p’S SOLIDWORKS
COMPETmON Modeling Solutions Partner

TITLE:
HAB Level 3
Fraome
SIZE DWG. NO.

REV

B GE-19030 A

SCALE: 1:2 WEIGHT:

1

SHEET 4 OF 6



~(2.00)

2.00

Notes:

Part Number: GE-19030-03

Material: 2"x .125" Thick 6061 Aluminumn Square Tube
Remove Burrs & Sharp Edges

43.25

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN
PERMISSION OF FIRST®1S PROHIBITED.

2

1

> b
7/ 7/
7/ 7/
\ \
\ \
\ \
\ \
\ \
\ \
) )
7/ 7/
7/ 7/
_______________ s ]
\ \
\ \
\ \
UNLESS OTHERWISE SPECIFIED: NAME DATE A\ FIRST >
» ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN | - COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL ~ .01 ENG APPR. H A B Leve | 3
THREE PLACE DECIMAL +.001 | MFG APPR.
INTERPRET GEOMETRIC QA. FrO ' r l e
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19030 A
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 5 OF 6
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Notes:

Part Number: GE-19030-04

Material: 1" Schedule 40 Pipe 6061 Aluminum
Remove Burrs & Sharp Edges

3.00

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN

PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

TITLE:

FIRST

ROBOTICS 7S soLpworks
COMPETITION Modeling Solutions Partner

HAB Level 3
Frame

REV

B GE-19030 A

SCALE: 1:1

WEIGHT:

1

SHEET 6 OF 6

A



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.

NEXT ASSY

APPLICATION

ITEM NO. PART NUMBER DESCRIPTION petaoit/

1 GE-19033 HAB Front Plastic 2

2 GE-19037 Level 3 Side 2

3 GE-19044 Level 2 Side 2

4 GE-19062 Level 1 - Assembly ]

5 GE-19069 Hab 3 Fastener Assembly 1

Corral Tube Left Small Fastener
6 GE-19167 Assembly 1
Corral Tube Right Fastener
Corral Tube Right Small Fastener

8 GE-19169 Assembly 1

9 GE-19176 Hab 2 Fastener Assembly 2

10 GE-19182 Corral Tube Left Fastener Assembly 1

11 Loop_1_23 1" Loop, 23" Long 4

1"x 36" Loop Fastener, Adhesive
12 Loop_1_36 Backed 2
1"x 46" Loop Fastener, Adhesive
13 Loop_1_46 Backed 6
. . . SS Ring-Grip Quick-Release Pin, 1/4"

14 pin_quick_ring_.25_2.5 diameter, 2.5" long 2
UNLESS OTHERWISE SPECIFIED: NAME DATE N sz)RBnglcs 1775 ———
DIMENSIONS ARE IN INCHES DRAWN Y COMPETITION Modeling Solutions Partner
TOLERANCES: .

FRACTIONAL+1/16 CHECKED TITLE:

ANGULAR: MACH*1° BEND #1° ENG APPR.

el e Full Hab

e [o Assembly

COMMENTS:

MATERIAL SIZE DWG. NO. REV

USED ON NS B G E_ ] 903 ]
DO NOT SCALE DRAWING SCALE: 1:24 WEIGHT: SHEET 1 OF 4

2

1




2

=—

!

DETAIL A
SCALE1:6

@ Repeat on opposite end

1. Place ltem @ so that the grooves in the plates are resting on the pipes in ltem @ as shown in Detail A. Secure with I’rem at two locations.

2. Aftach loop fastener as shown. Peel off the protective backing.

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
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ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

- FIRST
NAME = DATE M R OTICS

COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Full Hab
Assembly

SIZE DWG. NO.

REV

B GE-19031

SCALE: 1:48 WEIGHT:

1

SHEET 2 OF 4

A



3. Plasce ltems @ @ @ as shown. Press firmly to ensure the loop
fastener adheres to plastic.

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.

NEXT ASSY

APPLICATION

USED ON

4. Plasce ltems @ @ @ as shown.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

- FIRST >
M ROBOTICS DS SOLIDWORKS
COMPETITION i
TITLE:
Full Hab
Assembly
SIZE DWG. NO. REV
B GE-19031
SCALE: 1:48 WEIGHT: SHEET 3 OF 4

1

A
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128.00+.125

%

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.

22

.00£.25

9.00+.25 ¢
L 3.00£.25
UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16
ANGULAR: MACH*1° BEND #1°
TWO PLACE DECIMAL +.01
THREE PLACE DECIMAL +.001
INTERPRET GEOMETRIC
TOLERANCING PER:
MATERIAL
FINISH
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING
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~—36.00%.125

48.00 ————

DRAWN

NAME DATE

CHECKED

ENG APPR.

MFG APPR.

Q.A.

COMMENTS:

- FIRST >
M ROBOTICS DS SOLIDWORKS
COMPETITION i
TITLE:
Full Hab
Assembly
SIZE DWG. NO. REV
B GE-19031

SCALE: 1:48 WEIGHT: SHEET 4 OF 4

1

A



ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19032-01 2'x .125" ggigérgo%ﬂbgluminium 5
) GE-19032-02 2°x 125" ggiglérc’éO?JbAéluminium 5
3 GE-19032-03 2"'x 125" ggisérgO$Jb/Aéluminium 5
4 GE-19032-04 2"'x .125" ggi85r20$dbﬁéluminium ]
5 GE-19032-05 25" Thick 6061 Aluminum Plate 2
6 GE-19032-06 2"x .125" Thick 6061 Aluminium ]

Square Tube

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN

PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY

USED ON

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
Added 8.75 dimension, ¥0.26 was @0.25, added

2-B3, 4-A3, 5-A3 E detail view of GE-19032-06. 10/19/2018 DAF

UNLESS OTHERWISE SPECIFIED: i FIRST
NAME DATE 2 ROBOTICS 1775 SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN | s COMPETITION Medalig Sohitions Fartnes
TOLERANCES: TlTLE
FRACTIONAL#1/16 CHECKED :
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +.01 ENG APPR. H A B Le V e | 2
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A. FrO I I I e
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19032 E

DO NOT SCALE DRAWING
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SCALE: 1:12 WEIGHT:

1

SHEET 1 OF 5

A



1/4||

Both Ends

1/4| |
]/41/ Both Ends
I r 8.75
1/4|
]/4| Both Ends
A<—:
|
A ~—mg—

1/4]

2 Places

No Weld On Surface

RN

1/4||

1/4],/

1/4]
1/4]

Both Ends

~.50

DETAIL B
SCALE 1:

/AN
1/4] |

6
Note Item 5is .50 Away frome edge

2 Places

SECTION A-A

1/4]

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC

PROPRIETARY AND CONFIDENTIAL

TOLERANCING PER:

THE INFORMATION CONTAINED IN THIS MATERIAL
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART ANEA

OR AS A WHOLEWITHOUT THE WRITTEN

PERMISSION OF FIRST®IS PROHIBITED. USED ON

NEXT ASSY

APPLICATION

2

DO NOT SCALE DRAWING

2 Places

[]

2 places

1/4)/

FIRST
NAME DATE | M ROBOTICS 7S SOLIDWORKS
DRAWN COMPETITION Modeling Solutions Partner
CHECKED TITLE:
ENG APPR. H A B L | 2
MFG APPR. e V e

Frame

COMMENTS:
SIZE DWG. NO. REV

B GE-19032 E

SCALE: 1:12 WEIGHT: SHEET2 OF 5

1
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3X .26 THRU
™ o o
& ~ ) <
: o~ o~ ©
o ) — N ™ (2.00)
o ] | |
1.00 © ©
(2.00}—
——=—.13)
Notes: ‘
Part Material: GE-19032-01 .
Material: 2"x .125" Thick 6061 Aluminumn Square Tube
3X .26 THRU
o o 7o)
3 ] ~0 N
) ™ N N
o 2 < < ~  —(200)=
O ‘
3X 1.00 ¥ o S
——=—.13)
Notes: UNLESS OTHERWISE SPECIFIED: NAME = DATE V. E:)RBng oo I
Part Material: GE-19032-02 DIMENSIONS ARE IN INCHES DRAWN | ' COMPETITION e i
Material: 2'x .125" Thick 6061 Aluminumn Square Tube FRACONAL £1/16 CHECKED TITLE:
ANGULAR: MACH+1° BEND *1° ENG APPR. |
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL +.001 MFG APPR. H A B Leve 2
il Frame
Lo e SZE | DWG, NO. REV
FIRST®, ANY REPRODUCTION IN PART G 9 032
FINISH -
CERMISSION OF FRSIBIS PROHBITED, NEXT ASSY USED ON B E ] E
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET3 OF 5
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Notes:
Part Material: GE-19032-03
Material: 2'x .125" Thick 6061 Aluminumn Square Tube

~—(2.00 =

~—.13)

To) ™ 7o)
¥ ™~ ~O N
N 3X®.26 Thru All B\ = S >
o N N < <
. | |
i/ | |
1.00—+——¢& & &
(2.00 )~
. UNLESS OTHERWISE SPECIFIED:
Notes:
Part Material; GE-19032-04 DIMENSIONS ARE IN INCHES DRAWN
. . . . TOLERANCES:
Material: 2"x .125" Thick 6061 Aluminumn Square Tube FRACTIONAL+1/16 CHECKED
ANGULAR: MACH+1° BEND *1° ENG APPR
TWO PLACE DECIMAL .01 .
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART FINSH

OR AS A WHOLEWITHOUT THE WRITTEN

PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

2

DO NOT SCALE DRAWING

(2.00)

——=—.13)

A, FIRST >
) ROBOTICS DS SOLIDWORKS
COMPET"'ION Modeling Solutions Partner

NAME DATE

TITLE:

HAB Level 2
Frame
B GE-19032 E

1

A



o
S
o o o —
S S S <
N < N AN o
0 M B
| —— @ .26 Thru
1.00 o= |
—R
2.00
2.50
3.05 -ir
4.00 B Notes: -
1.50 Part Material: GE-19032-05
’ Material; .25" Thick 6061 Aluminum Sheet
$_% _]3) 33.50
Notes:

Part Material: GE-19032-06
Material: 2"x .125" Thick 6061 Aluminumn Square Tube

A

FIRST

UNLESS OTHERWISE SPECIFIED: NAME DATE e >
) ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN | COMPETITION Modeling Solutions Partner

TOLERANCES: TlTLE

FRACTIONAL+1/16 CHECKED :

ANGULAR: MACH£1° BEND #1°
TWO PLACE DECIMAL ~ .01 ENG APPR. H A B Level 2

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA. F rO m e

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ’ SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLEWITHOUT THE WRITTEN FINISH B G E— ] 9 03 2 E
PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 5 OF 5
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~————————— 23. 75—
-~ 40.00)
21.38
8.f8
63.75 -
Note:
Material: 1/4" Thick HDPE Sheet, Black UNLESS OTHER WISE SPECIFIED: NAME | DATE ROBOTICS 7 soumworks
Finish: Oronge Peel DIMENSIONS ARE IN INCHES DRAWN »—+« COMPETITION e
Remove Sharp Edges and Burrs FRACTONALE1/16 CHeCKeD TITLE:

Tag Or Label With Part Number WO PACEDECIIAL 101 ENCATPR HAB Front Plastic

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL :
TOLERANCING PER COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4 3 2 1



Ye) N (4p]
A > ™ - 0
- ™ © o~ 0 O
™ [o¢) — N o Re
0 | | | | u 12X @ 27 THRU ALL i
3X1.38 ® @ @ ; o A
N @ .53 X 82
2X 501 ——=e r'd .
+.
2X23.88 —1—@ ® b
2X 43.00 —F+—= ® -
3X 46.63 @ @ ® .
48.00 i
UNLESS OTHERWISE SPECIFIED: NAME DATE N ’R:z)RBng - p?s T
Note: DIMENSIONS ARE IN INCHES DRAWN | Sl 'COMPETITION Modeling Solutions Partner
° . . TOLERANCES: .
Material: 1/2" Thick HDPE Sheet (Fg’%r’a (I}\I&@%ﬁg BCEXIgK FRACTIONAL=1/16 CHECKED TITLE:
Finish: Orange Peel - - ANGULAR: MACH ¢1° BEND +1° | e\ appg.
Tag Or Label With Part Number GE-19035-RED RED W Al vy Level 2 TOp
Remove Sharp Edges Or Burrs GE-19035-BLU BLUE e ———— on H D P E
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
DRAWING 1§ THE SOLE PROPERTY OF MATERIAL SIZE [DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
Tt T E——— B| GE-19035
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2
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— 48.00 -
12.88

Note:
Material: 1/4" Thick HDPE Black
Finish: Orange Peel
Tag Or Label With Part Number
Remove Sharp Edges and Burrs

UNLESS OTHERWISE SPECIFIED: NAME DATE N FIRST 2

P ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN ¥ COMPETITION Maodeling Solutions Partner

TOLERANCES:
FRACTIONAL#1/16 CHECKED eve | e
ANGULAR: MACH+1° BEND *1° I_ | 3 S d
TWO PLACE DECIMAL ~ .01 ENG APPR.

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL :
TOLERANCING PER COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: ]I]2|WE|GHT: | SHEET 1 OF 1
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REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

A2 A FIXED MATERIAL CALLOUT 12/26/2018 DAF

{ Mzs.oo%— | (1.00H -

45° (3.00) [

2600 ——————— ———.13 )
. Part Number Color
Notes:
Mo’rerlcl 1"x3"x.125" A513 Recfrcngulor Tu.be GE-19038-RED Bengol Red 49/33333
Finish: Tiger Drylac Powder Coating, Or Equivalent
Remove All Sharp Edges and Burrs GE-19038-BLU Mercury Blue 59/40653
UNLESS OTHERWISE SPECIFIED: NAME DATE p7S —
DIMENSIONS ARE IN INCHES DRAWN ModeNing SOl Far(oes A
TOLERANCES:
FRACTIONAL 1/16 CHECKED
ANGULAR: MACH 1° BEND 1° ENG APPR. b
o rACeBECuA 1 | IO Corral Tube
ol Small
THE INFORMATION CONTAINED IN THIS MATERIAL ' S'ZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2 1



REVISIONS

ZONE

REV. DESCRIPTION

DATE

APPROVED

A2

A FIXED MATERIAL CALLOUT

12/26/2018

DAF

Notes:
GE-19039

Material: 1"x 3" x .125" A513 Rectangular Tube Part Number

Finish: Tiger Drylac Powder Coating, Or Equivalent

Remove Burrs and Shapr Edges

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. NEXT ASSY

APPLICATION

USED ON

Color

GE-19039-Blu

Bengal Red 49/33333

GE-19039-Red

Mercury Blue 59/40653

UNLESS OTHERWISE SPECIFIED: NAME DATE
DIMENSIONS ARE IN INCHES DRAWN

TOLERANCES:

FRACTIONAL 1/16 CHECKED

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01 ENG APPR.
THREE PLACE DECIMAL  .001 | MEG APPR.

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

DO NOT SCALE DRAWING

2
DS SOLIDWORKS

Modeling Solutions Partner

Corral Tube

Long

SIZE DWG. NO.

A GE-19039 A

SCALE: 1:12 WEIGHT:

1

REV

SHEET 1 OF 1
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(@) Ln <

0
2.00 -
8.38 —
Notes:

Material: 1/4" Thick HDPE Black
Finish: Orange Peel

FIRST

Tog Or Label With Part Number UNLESS OTHERWISE SPECIFIED: NAME DATE N\ RoBoTICS P ———
Remove Sharp Edges And Burrs DIMENSIONS AREININGHES | DRAWN |  COMPETITION  ocetna solsons Pt
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED :

ANGULAR: MACH#1° BEND #1° .
TWO PLACE DECIMAL  +01 | ENGAPPR. Le\/el 2 S I d e

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL :
TOLERANCING PER COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1
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3X 1.38 © ® e
12X @ .28 THRU ALL
N @ .53 X 82°
2X 10.38 ——t°© @/
2X 2401 —t© ©
2X 37.62—1®© ©
3X 46.63 ) ) o)
48.00 =
Part Number Color UNLESS OTHERWISE SPECIFIED: NAME | DATE A, FIRST >
GE-19045-RED 1/2" THK HDPE RED 3% 9 ROBOTICS DS SOLIDWORKS
Notes: GE-19045-BLU 1/2" THK HDPE BLUE D gy RENINCHES | DRAN e —
Material: 1/2" HDPE Sheet GE-19045-BLK | 1/2" THK HDPE BLACK I Nt 12 884D 1 [ '
s Ororge Fosl M e HDPE Top Level
Remove ShOrp Edges Ond BUrrS PROPRIETARY AND CONFIDENTIAL IT'\gLESs:ETCﬁ\lEg?’AEERTRlC gg\f;/\MENTS' 3
DRANING 1§ THE SOLE PROPERTY OF MATERIAL ‘ SIZE [DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
PERMISSION OF FIRSTD 15 PROMBIED. NEXT ASSY USED ON e B G E_ ] 9045
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2
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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.

NEXT ASSY

ITEM NO. PART NUMBER DESCRIPTION D%%‘(J”/
1 GE-19063 Level 1 - Frame 1
2 GE-19052 Level 1 - Top Right 1
3 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 10
Steel Hex Flat Head Screw, 1/4"-20 x
4 flat_hex_.25_20_1 1" long, fully threaded 10
5 Hook_1_36 1" x 36" Hook, Adhesive Backed 2
UNLESS OTHERWISE SPECIFIED: NAME DATE MSBRBSJT oo 1775 WE—
DIMENSIONS ARE IN INCHES DRAWN DAF 9/8/16 COMPETmON Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:
ANGULAR: MACH 1° BEND 1° ENG APPR.
THREE PLAGE LECMAL 001 | s aprm. LeV@' ] -
wmmeowe o Platform Right
COMMENTS:
MATERIAL SIZE DWG. NO. REV
USED ON FINGH B G E_ ] 905 ]
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 2
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UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
. | R ROBOTICS DS SOLIDWORKS
N O.I-es . . . . DlMENSlONS ARE IN |NCHES DRAWN DAF 9/8/] 6 c PETITION Modeling Solutions Partner
1. Clean steel surface prior to appllication of hook. TOLERANCES, ' om
FRACTIONAL 1/16 CHECKED TITLE:
ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01 ENG APPR. Le\/ e | ] -
THREE PLACE DECIMAL  .001 | MEG APPR.
L]
INTERPRET GEOMETRIC an Platform Ri g Nt
MATERIA|
DRAWING IS THE SOLE PROPERTY OF SlZE DWG NO REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -
NEXT ASSY USED ON

PERMISSION OF FIRST® IS PROHIBITED.

APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 2 OF 2
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10X @ .28 THRU ALL
' @ .54 X 100°

14X R.13
. 4 5 36.00 A
—— ) 3X 3550 !
34.13 |
_ L
31.88
® ® ® ® 4X 20.00
L
|: — 19.13
16.88 i
1 _—413 1
1.88
1 — 7X .50 I
® — — ® — f L@ 0 L
% S % S H 2 H H Color Variations
OO O MO [@XepNeo] o ™M 0 O [N G NG NG .
SO —® 0 — Q S — o 0 — QO W Part Number Material
IBLSH SSYS & NESES R GE-19052-red 1/2" HDPE, Red
P P N GE-19052-blu 1/2" HDPE, Blue
GE-19052-blk 1/2" HDPE, Black
: FIRST
UNLESS OTHERWISE SPECIFIED NAME | DATE \ FIRST I
DIMENSIONS ARE IN INCHES DRAWN »~—€ COMPETITION Madeling Soltlons Partver
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH21° BEND +1° [y oop
morpesan "t (poae Level 1 -Top
Notes: PROPRIETARY AND CONFIDENTIAL rgfgg:sgfgmeg}elc SgMMENTs- R I g h -I-
1. Finish: Orgnge Peel Texture THE INFORMATION CONTAINED IN THIS MATERIAL ‘ SIZE [DWG. NO. REV
2. Remove all burrs and sharp edges. FIRSTD. ANY REPRODLCTION IN PAGT Bl GE-19052
3. Tag or label with part number. ORAS AWHOLEWTHOUT e WRTEN | soon | -
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

4

2

1




ITEM NO. PART NUMBER DESCRIPTION D%f%‘(’”/
® 1 GE-19054 Level 1 - Long Ramp, Right 1
2 GE-19055 Level 1 - Ramp Support 4
3 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 8
Steel Hex Flat Head Screw, 1/4"-20 x
4 flat_hex_.25_20_1 1" long, fully threaded 8
: FIRST
UNLESS OTHERWISE SPECIFIED: NAME | DATE w;ﬁggﬂcs T —
DIMENSIONS ARE IN INCHES DRAWN DAF 9/7/18 COMPETI'"ON Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:
ANGULAR: MACH 1° BEND 1°
TWOLI‘:I’LACE DECIMAL .01 ENG APPR. Level ] - Long Rgmp
THREE PLACEDECIMAL  .001 | \MFG APPR. .
Assembly, Right
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
LR con e SZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
FINISH -
FRAMCEAINTD e mon B GE-19053
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2 1




—~ 75.14 -—
—~ 64.00 -
— 2X 59.00 -
— 2X 41.00 -
— 2X 23.00 -
—={2X 5.00}~— —=={.50)
4X 1.75 i
® ® ® ®
11.50 4X 6.00
o o o —{1.87)
\ 1
8X @ .28 THRU ALL (45,90)A 150#
N @ .54 X 100° -
Color Variations
Part Number Material
GE-19054-red 1/2" HDPE, Red
GE-19054-blu 1/2" HDPE, Blue
GE-19054-blk 1/2" HDPE, Black
UNLESS OTHERWISE SPECIFIED: NAME DATE N I’R%RBnglcs I mea—
DIMENSIONS ARE IN INCHES DRAWN DAF 9/7/18 4 COMPETITION Madeling Soltlons Partver
Notes: ;g/kEcRT?oNNCAEE;l/lé CHECKED TITLE:
* ANGULAR: MACH*1° BEND +1° ENG APPR.
1. Finish: Orange Peel Texture THREEPLACE DECIAL 91 | e peor. Level ] - LO ng
2. Remove all bu.rrs and shorp edges' PROPRIETARY AND CONFIDENTIAL IgERPRELGEgMET-RIC ah RO m p/ ng hT
3' TOg Or |Obe| WITh pOrT nUmber. THE INFORMATION CONTAINED IN THIS IT\/\ALTEERRT:L = COMMENTS: SlZE DWG NO REV
DRAWING IS THE SOLE PROPERTY OF . .
FIRST®. ANY REPRODUCTION IN PART
S e | s | vmon [ B| GE-19054
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2

1




2X @ .27 Thru

@ 175
} 2x .88 ¢
}
4X R.38 — - 6.00 2.00 —
- 9.00 -
A
1.50
R.19 | {
—— =~—{.19)
NOTES:

1.  MATERIAL: 6 Ga. Preplated Steel
2. Remove all burrs and sharp edges.
3. Package or Tag with part number.

vy

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® S PROHIBITED.

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN DAF 6/28/19 = COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH£1° BEND #1°
TWO PLACE DECIMAL .01 ENG APPR. Leve | ] - R O r r ]
THREE PLACE DECIMAL +.001 | MEG APPR.
INTERPRET GEOMETRIC QA. S U p p O r'I'
TOLERANCING PER: COMMENTS:
MATERIAL SIZE |DWG. NO. REV
B| GE-19055
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 |WE|GHT: | SHEET 1 OF 1

2

1




- 47.14 -

- (36.00) -

— 2X 33.00 -

-~ 2X 18.00 ——=

2X 3.00 ==

% () ® @ —
45.90°

@_

#
3X1.75

‘F

3X 6.00

1

11.50

6X @ .28 THRU ALL
N @ .54 X100°

Notes:

1. Finish: Orange Peel Texture

2. Tag or label with part number

3.  Remove all burrs and sharp edges

Color Variations

Part Numlber

Material

GE-19056-blu

1/2" HDPE, Blue

GE-19056-blk

1/2" HDPE, Black

GE-19056-red

1/2" HDPE, Red

N
15°

UNLESS OTHERWISE SPECIFIED:

NAME

DATE

FIRST

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.

oA >
3§ @ ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN ¥ COMPETITION Modeling Solutions Partner
TOLERANCES: TMLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND +1°
TWO PLACE DECIMAL .01 ENG APPR. Leve | ] - S h O r'I'
THREE PLACE DECIMAL +.001 | MEG APPR.
[ ]
INTERPRET GEOMETRIC Q.A. R O p R I g h T
TOLERANCING PER: COMMENTS:
MATERIAL SIZE |DWG. NO. REV
B GE-19056
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2
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ITEM NO. PART NUMBER DESCRIPTION D%f%‘(’”/
1 GE-19056 Level 1 - Short Ramp, Right 1
2 GE-19055 Level 1 - Ramp Support 3
3 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 6
Steel Hex Flat Head Screw, 1/4"-20 x
4 flat_hex_.25_20_1 1" long, fully threaded 6

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

FIRST
NAME = DATE w ROBOTICS 7S SOLIDWORKS
DRAWN DAF  9/10/2018 COMPETITION  Moteins solswonsparner

CHECKED TITLE:
Level 1 - Short Ramp
MFG APPR. Assemblyl Righ‘l’

(GZ}‘CI:I;AMENTS:
SIZE DWG. NO. REV
B GE-19057
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1




ITEM NO. PART NUMBER DESCRIPTION Decg%‘(’”/
1 GE-19055 Level 1 - Ramp Support 3
2 GE-19059 Level 1 - Short Ramp, Left 1
Steel Hex Flat Head Screw, 1/4"-20 x
3 flat_hex_ .25 20 1 1"long, fully threaded 6
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 6

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

FIRST
NAME = DATE w ROBOTICS 5 SOLIDWORKS
DAF 9/10/18 COMPETITION Modeling Solutions Partner

TITLE:
Level 1 - Short Ramp
Assembly, Left

SIZE DWG. NO. REV
B GE-179058
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1




— 47.14 -
— (36.00) -
— 2X 33.00 -
~— 2X 18.00 ———
- 27X 3.00
3X 1.75 f
—® @ @
? 45.9°
3X 6.00
11.50
— @ @
@\ N
15°
6X @ .28 THRU ALL
N @ .54 X 100°
Color Variations
Part Number Material
GE-19059-blk 1/2" HDPE, Black
GE-19059-blu 1/2" HDPE, Blue
GE-19059-red 1/2" HDPE, Red
Notes: UNLESS OTHERWISE SPECIFIED: NAME DATE N I’R%RBnglcs I mea—
1. Finish: Orange Peel Texture DIMENSIONS ARE ININCHES | DRAWN DAF | 9/10/18 | BPS=dAf COMPETITION  eceinssousorsramer
2. Tag or label with part number FoA AL 116 CHECKED TITLE:
3. Remove all burrs and sharp edges ANGULAR: MACH £1° BEND +1° | ey appg.
s e Level 1 - Short
e Ramp, Left
eSO e SZE [OWG_ NO. REV
FIRST®. ANY REPRODUCTION IN PART
PERMISSION OF FIRSTD 1S PROMBNED. NEXT ASSY USED ON e B GE'] 9059
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2
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ITEM NO. PART NUMBER DESCRIPTION D%;%‘(’”/
1 GE-19055 Level 1 - Ramp Support 4
2 GE-19061 Level 1 - Long Ramp, Left 1
Steel Hex Flat Head Screw, 1/4"-20 x
3 flat_hex_.25 20 1 1"long, fully threaded 8
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 8

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME DATE ROBOTICS 1775 SOLIDWORKS
coMPETmoN Modeling Solutions Partner

TITLE:
Level 1 - Long Romp
Assembly, Left

SIZE DWG. NO. REV
B GE-172060
SCALE: 1:12 WEIGHT: SHEET 1 OF 1

1




Notes:

1.
2.
3.

Finish: Orange Peel Texture
Tag or label with part number
Remove all burrs and sharp edges

- 75.14 -
- {64.00) -
- 2X 59.00 -
~ 2X 41.00 -
— 2X 23.00 -
2X 5.00 = -
\ 4X 1.75
@ @ @ @
45.9° *
4X 6.00
¢ 11.50
@ ﬂ\ @ @
\  8X @ .28 THRU ALL
N @ .54 X 100°
Color Variations
Part Number Material

GE-19061-blk

1/2" HDPE, Black

GE-19061-blu

1/2" HDPE, Blue

GE-19061-red

1/2" HDPE, Red

——{.50)

N s

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL+1/16
ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01

A\ FIRST
NAME DATE %€ D) ROBOTICS p7_§SOLIDWORKS
DRAWN DAF | 9/10/18 | B4 COMPETITION S
CHECKED TITLE:

ENG APPR.

Level 1 - Long

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.

THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL
FINISH
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING

Ramp, Left

SIZE |DWG. NO. REV

B| GE-17061

SCALE: 1:8 |WEIGHT: | SHEET 1 OF 1

2

1




ITEM NO. PART NUMBER DESCRIPTION betavit/

1 GE-19067 Level 1 - Platform Right 1
: Level 1 - Long Ramp Assembly,

2 GE-19053 Right 1

3 GE-19051 Level 1 - Platform Right 1
Level 1 - Short Ramp Assembly,

4 GE-19057 Right 1

5 GE-19058 Level 1 - Short Ramp Assembly, Left 1

6 GE-19060 Level 1 - Long Ramp Assembly, Left 1

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.

NEXT ASSY

APPLICATION

USED ON

Insert tabs into appropriate slots in the base. Typical all ramps.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

A\ FIRST
M ROBOTICS
| COMPETITION

TITLE: Level ] )
Assembly

SIZE DWG. NO. REV

B GE-19062

SCALE: 1:12 WEIGHT: SHEET 1 OF 1

1

2
DS SOLIDWORKS

Modeling Solutions Partne



Noftes:

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

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.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19066 Level 1 - Front Brace 2
2 GE-19064 Level 1 - Side Brace 2
3 GE-19065 Level 1 - Middle Brace 2
4 rivet_.1875 .126-.25 3/16" Rivet, .126-.25 Grip Range 16
UNLESS OTHERWISE SPECIFIED: NAME DATE ;BRBngICS 1775 ———
DIMENSIONS ARE IN INCHES DRAWN ~—q COMPETITION Modeling Solutions Partner
TOLERANCES: CHECKED TlTLE.
FRACTIONAL +1/16 .
ANGULAR: MACH*1° BEEID +1° ENG APPR.
S, Level 1 - Frame
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE |DWG. NO. REV
NEXT ASSY USED ON NS B G E_ ] 9063
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2
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31.93
33.93

— 3X .19
— 3X .38
Y
/ \ Y -
- = * i
DETAIL A
SCALE T :2
DETAIL B
SCALET:2
» o »
™ ™ o O~ o O
oS oS Vo RN @ o~
o — ™ — — — -
+ N
7 Y 5| | e

HE—
o N

¥4X R.10

—— ~=—4X 1.00
B - 2X 5.00 AXR 2X1.25 — 2X .50
2.50 Y
2X 2.33 = ] E—
2X 1.25 \ / {1_ § A [ — I} A
| Y | | + Y
2x.1g | | | ' ' . ax 19479 —" |2
\YX 1.50
4X .50 —= 8X .10 X 45°
O O (9p) (9p] Q w0
o o o D
< Yo < < W0
N AN M ™M
>
N
UNLESS OTHERWISE SPECIFIED: NAME DATE M’R:g!BngICS 1775 e
DIMENSIONS ARE IN INCHES DRAWN DAF | 9/3/18 »—«& COMPETITION idoling Selulie Partnd
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH:1° BEND #1° [ =~ ooo | S 'd
TWO PLACE DECIMAL ~ .01 -
NO‘I‘eS: THREE PLACE DECIMAL +.001 MFG APPR. Leve ] I e
1. Material: 14 Ga. Pre—plo’red steel INTERPRET GEOMETRIC QA. BrO Ce
2.  Remove all burrs and sharp edges. D o e COMMENTS:
DRAWING IS THE SOLE PROPERTY OF SIZE |DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART e B G E_ ‘I 9064
FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 |WE|GHT: | SHEET 1 OF 1

2 |
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Y

35.85

— 19.93

— 15.93
4X .50 —

4X @ .27 4X R.10
— 34.88 - —={ = 4X 1.00
98 = = (.07 — 2X .50
+ Y
—
225 2.50 ST
¢ - ‘ 4X ¢.194+.002—| |1
oy - 2X 1.50
25—
8X .10 X 45.00° ] [ 4X.50
: FIRST
UNLESS OTHERWISE SPECIFIED NAME | DATE \ FIRST I
DIMENSIONS ARE IN INCHES DRAWN DAF 9/6/18 . = COMPETmoN Modeling Solutions Partner
Notes: FRACTIONAL 1/16 CHECKED TITLE:
1. Material: 14 GA. Preplated Steel. ANGULAR: MACH 1° BEND x1° [ [ — I_ | .l Mddl
2. Remove all burrs and sharp edges THREE FLACE DECIMAL <001 | re APP eve - | e
PROPRIETARY AND CONFIDENTIAL IT@EE&EE%(? ';’AEERT:R © Sé;AMENTs- B rO C e
DRANING 1§ THE SOLE PROPERTY OF MATERIAL SIZE [DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART G 9 O 6
FINISH -
s mwmocwmon eween | oo B E-1 5
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 |WE|GHT: | SHEET 1 OF 1

2
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Y
/ \ 4X .38 [t ] *
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[ I |
DETAIL A
SCALE1:2
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UNLESS OTHERWISE SPECIFIED: NAME DATE | M ’R%RBngICS ——_—
DIMENSIONS ARE IN INCHES DRAWN DAF | 9/6/18 N COMPETITION Modeling Soutions Partner
oteX A e
1. Material: 14 GA, Preplated Steel. ANGULAR: MACH21° BEND +1° | e\ appg. | -|-
2. Remove all burrs and sharp edges. THREE PLAGE LECMAL 2001 | e aprm. I_e\/e ] - FI’OH
PROPRIETARY AND CONFIDENTIAL IT'\gLElSEEETC(I?JEg ';’AEERT:RIC SﬁMMENTs- B rO C e
e o SIE WG, NO. REV
FIRST®. ANY REPRODUCTION IN PART e B G E ‘I 9 O 6 6
R AS A WHOLE WITHOUT THE WRITTEN —
POERMS\SSION 8F FIRSI®OISUPROH\BITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 |WE|GHT: | SHEET 1 OF 1

2
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ITEM NO. PART NUMBER DESCRIPTION GE-19067/QTY.
1 GE-19063 Level T - Frame 1
2 GE-19068 Level 1 - Top Left 1
3 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 10
Steel Hex Flat Head Screw, 1/4"-20 x
5 Hook_1_36 1" x 36" Hook, Adhesive Backed 2
: Fi
UNLESS OTHERWISE SPECIFIED: NAME DATE wn nggT s p’S S
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Miedling solysians Fertniel
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:
ANGULAR: MACH 1° BEND 1° ENG APPR.
mosACETE, " | PO Level 1 -
il Platform Left
R R SZE DWG, NO. REV
FIRST®. ANY REPRODUCTION IN PART
CERMISSION OF ST PROMBNED. NEXT ASSY USED ON T B G E' ] 9 O 6 7
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 2

2

1




Notes:
1. Clean surface of metal underneath Item 5 prior to application.

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

A\ FIRST
M ROBOTICS
| COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Level 1 -
Platform Left

SIZE DWG. NO.

REV

B GE-19067

SCALE: 1:12 WEIGHT:

1

SHEET 2 OF 2

A



.50

2X 2.00
3.88
6.13
21.50

2413
2X 32.00

39.88
42.13

42.50

57.88
60.13

14X R.13 \

2X 62.00
4X 63.50
64.00

36.00

Q

\\_/—

I e

| —

7X 35.50
34.13
31.88

I
o~
[0 0]
0¢]

4.13
/ 1.88
EJ/— 3X.50

\ 10X @ .28 THRU ALL

N @ .54 X 100°

Color Variations

Part Number

Material

GE-19068-red

1/2" HDPE, Red

GE-19068-blu 1/2" HDPE, Blue
GE-192068-blk 1/2" HDPE, Black
Notes:
1. Finish: Orange Peel Texture
2. Remove all burrs and sharp edges.
3. Tag orlabel with part number.

——(.50)

FIRST

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.

UNLESS OTHERWISE SPECIFIED: NAME DATE y FIRST P
DIMENSIONS ARE IN INCHES DRAWN DAF | 9/7/18 »~—4 COMPETITION Modeling Solutions Parner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH£1° BEND #1°
TWO PLACE DECIMAL .01 ENG APPR. Level ] - TO Lef'l'
THREE PLACE DECIMAL +.001 | MEG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE [DWG. NO. REV
B GE-19068
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 |WE|GHT: | SHEET 1 OF 1

2

1




ITEM NO. PART NUMBER DESCRIPTION Step /QTY.
1 GE-19030 HAB Level 3 Frame 1
Steel Hex Drive Flat Head Screw
3 GE-19045 HDPE Top Level 3 ]
1" X 46" Hook Fastener, Adhesive
4 Hook 1 46 Backed 6
2" X 46" Hook Fastner, Adhesion
5 Hook_2 46 Backed 2
6 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 12
UNLESS OTHERWISE SPECIFIED: NAME DATE MS:DRBS(‘;T - ,775 ———
DIMENSIONS ARE IN INCHES DRAWN COMPETITION  ModeinssoltionsPartner
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:
ANGULAR: MACH 1° BEND 1° ENG APPR.
moRACEOEChL - o1 | O Hab 3 Fastener
enara Assembly
DRAWING 1§ THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO.
FIRST®. ANY REPRODUCTION IN PART
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19026 Keyhole Insert 8
2 GE-19071-Assembly Cargo Ship Base, with Hook 1
3 GE-19072-Assembly Cargo Ship Main Frame 4
4 GE-19074-Assembly Cargo Ship Frame Front 1
5 GE-19075 Cargo Ship Nose Side 2
6 GE-19078 Cargo Ship Top Plastic 1
7 GE-19079-Left-Red Cargo Ship Front Side Plastic, Left Red 1
8 GE-19079-Right-Red Cargo Ship Front Side Plastic, Right Red 1
B 9 GE-19080-Left-Red Cargo Ship Front Top Plastic Left Red 1
10 |GE-19080-Right-Red Cargo Ship Front Top Plastic Right Red 1
11 GE-19081-Assembly Cargo Ship Back Plastic 1
12 |GE-19082-Red Cargo Ship Fin, Red 1
13 GE-19088-Left-Assembly Cargo Ship Divider Side, Left 3
14 |GE-19088-Right-Assembly Cargo Ship Divider Side, Right 3
15 GE-19089-Assembly Cargo Ship Divider Front 1
16 GE-19092 Cargo Ship Tray Assembly 8
17 GE-19098 Keyhole Insert Bottom 8
18 GE-19103 Cargo Net Side 2
19 GE-19104 Cargo Net Front 1
20 |GE-19106 Light Sub Assembly 1
21 GE-19165 Panel Plastic Full Assembly 6
22 GE-19166 Panel Plastic Half Assembly, Left 3
23 |GE-19195 Cargo Ship Corner Bracket 4
24  |GE-19217 Panel Plastic Half Assembly, Right 3
25  |GE-19229-Assembly Cargo Ship Bumper Plastic Front 1
26 GE-19228-Assembly Cargo Ship Bumper Plastic Side 2
27 |hex .25 20_.75 Steel Hex Hec%llsf’:ﬁ;gbggém x 3/4" long, 6
28 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 22
29 hex_.25.20_3.5 Steel Hex He?‘SII?/quergdcljl/e4<;l_20 x 3.5 long, 25
30 |spacer_.375_.625_.375 Spacer, 3/8"ID, 5/8" OD, 3/8" thk 33
A 31 hex_.375_16_3_partial Steel Hex Head Screw, 3/8"-16, 3" long 33
32 nylock_.375_16 Steel Nylon-Insert Locknut, 3/8"-16 33
33 |wing_.25 20 Steel Wing Ngfo]rgg:ré?' 31/64" Base 9
34  |\washer_split_.26_.487 Steel Split Lock Washer for 1/4" Screw 9
35 |pin_quick ring_.25 2.5 SS Ring %ﬁgm%ﬁgr'f;g.'.elggg Pin, 1/4 22
PROPRIETARY AND CONFIDENTIAL
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Notes:

Attach ltems 1 (QTY: 8) and Items 17 (QTY: 8) using 120-Ib cable fies.
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Notes:

Attach ltem 15, Items 13 (QTY: 3), Items 14 (QTY: 3) and Item 11

using hook and loop.
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Notes:
Attach ltems 7, 8, 9 and 10 using 50-Ib cable ties. Attach nets
using 50-lb cable ties. If using side nets with diamond pattern, also

use 18" bungee cords to secure edges.
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REVISIONS
I I IONE | REV. DESCRIPTION DATE APPROVED
A2 A Added material table 10/5/2018 DAF
B Redrawn and redimensioned 10/10/2018 DAF
.25 | ~
ax N2 25|
8 Y P2
25 [\
4X
ax >IN 25 |
25| | :
* / X
ITEM NO. QTY. DESCRIPTION LENGTH
@) To! T} Te} o
g \'\o ',: % 1 3 1-1/2" x 3" x .125" Rectangular Tubing, 6061 Aluminum 39
« - - - 2 1 1-1/2" x 3" x .125" Rectangular Tubing, 6061 Aluminum 88
3 6 1-1/2" x .125" Square Tubing, 6061 Aluminum 5
25 12X 4 2 1-1/2" x .125" Square Tubing, 6061 Aluminum 88
2 ‘ ‘ 5 1 1-1/2" x .125" Square Tubing, 6061 Aluminum 42
v 6 2 1-1/2" x .125" Square Tubing, 6061 Aluminum 42
7 1 1-1/2" x 3" x .125" Rectangular Tubing, 6061 Aluminum 88
“"’ T 8 1 1-1/2" x 3" x .125" Rectangular Tubing, 6061 Aluminum 39
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f———————————— _ | p S Wi
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1 GE-19071 Corgo Shlp Base ] UNLESS OTHERWISE SPECIFIED: NAME DATE M;’A’Bsgﬂcs ‘77Ssouowo;?;<s

2 Hook_'l _9 ‘|Il X 91! HOOk, Adhesi\/e BOCked -l Eé)'\[\g;ASL(‘)(IZ\IESSARE IN INCHES (D::;\C/:V:ED TITLE ¥ COMPETlTION Modeling Solutions Partner
FRACTIONAL+1/16 .

3 Hook_1_15 1"x 15" Hook, Adhesive Backed 9 ANGULAR: MACH: 1* BEND 17 enG APPR. GE_" 907" ) WI-I-h
THREE PLACE DECIMAL +.001 ,

4 Hook_1_34 1" x 34" Hook, Adhesive Backed 4 — H k
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ITEM NO. QTY. DESCRIPTION LENGTH
1 1 1-1/2" x .125" Square tubing, 6061 Aluminum 24
B 2500 - 2 1-1/2" x .125" Square tubing, 6061 Aluminum 21.86
3 1-1/2" x .125" Square tubing, 6061 Aluminum 25.07
4 1 1-1/2" x .125" Square tubing, 6061 Aluminum 52
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UNLESS OTHERWISE SPECIFIED: NAME
ITEM NO. PART NUMBER DESCRIPTION QTY. DIVENSIONS ARE ININCHES  DRAWN
- FRACTIONAL21/16 CHECKED
- ANGULAR: MACH#£1° BEND *1°
] GE-19072 Cargo Ship Body Frame 1 ANGULAR: MACHS1* BEND 217 ENG PP,
" " THREE PLACE DECIMAL .001 .
2 Hook_1_23 1" Hook, 23" Long 2 MFG APPR
INTERPRET GEOMETRIC Q.A.
" " . PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: i
3 HOOk_] _] 4 1" x 14" Hook, Adhesive Backed 2 THE INFORMATION CONTAINED IN THIS MATERIAL COMMENTS:
. DRAWING IS THE SOLE PROPERTY OF
4 Hook_1_9 1"x 9" Hook, Adhesive Backed 2 R A RO I ARl FINISH
- - - PERMISSION OF FIRST®1S PROHIBITED. NEXT ASSY USED ON
5 Hook_1_6 1"x 6" Hook, Adhesive Backed 1 APPLICATION 5O NOT SCALE DRAWING

4

2

DATE

@

M FIRST >
N\ ROBOTICS DS SOLIDWORKS
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GE-19072, With
Hook
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75

28.50

25 N\

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
5 Places
A 10/5/2018
- A2 B Added Material Table 10/5/2018 DAF
2-B4 C Corrected slot size from .26 x .38 t0 .26 x .5 11/15/2018
ITEM NO. QTY. DESCRIPTION LENGTH
1 1 1-1/2" x .125" Square Tubing, 6061 Aluminum 38.25
] 2 1 1-1/2" x .125" Square Tubing, 6061 Aluminum 28.5
3 1 1-1/2" x .125" Square Tubing, 6061 Aluminum 23.19
4 1 1-1/2" x .125" Square Tubing, 6061 Aluminum 25.43
5 1 1-1/2" x .125" Square Tubing, 6061 Aluminum 6.5
UNLESS OTHERWISE SPECIFIED: NAME = DATE N ’ SgaBngICS f
DIMENSIONS ARE IN INCHES DRAWN 4 COMPETITION Medellng Sohitions Faitnes
TOLERANCES: TITLE:
FRACTIONAL1/16 CHECKED .
ANGULAR: MACH#1° BEND £1° L\ 1ooo C S h .
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Frame
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FIRST®. ANY REPRODUCTION IN PART i B G E_ ‘| 9074 C
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38.25

ltem 1
Material: 1.5" x .125" thk. Square Tubing, 6061 Aluminum

QTY: 1

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
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FINISH
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UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL*1/16 CHECKED
TEMNO. |  PART NUMBER DESCRIPTION QY. ANGULAR:MACHSI® BEND £1° ¢\ Acpe
- THREE PLACE DECIMAL +.001  MEG APPR.
1 GE-19074 Cargo Ship Front Frame ]
INTERPRET GEOMETRIC QA.
" " PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: i
2 Hook_1_23 1" Hook, 23 Long 1 THE INFORMATION CONTAINED IN THIS MATERIAL COMMENTS:
DRAWING IS THE SOLE PROPERTY OF
3 Hook_1_9 1"x 9" Hook, Adhesive Backed ] O AS A WHOLE WIHOUT THE WRITTEN FiNISH
PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON
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REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
J5—
25 l\ ! B3 A Redrawn and redesigned 10/10/2018 DAF
4 Places 5
ABQ3 ’g‘i B Renumbered and added material table 10/10/2018 DAF
2-B1 C Corrected slot size from .26 x .38 t0 .26 x .5 11/15/2018 JRF
2-B1 D Added a THRU ALL note to slot 11/15/2018 JRF
o
o
o o o ITEM NO. QTY. DESCRIPTION LENGTH
1 1 1.5" x .125" thk Square Tubing, 6061 Aluminum 28.75
2 1 1.5" x .125" thk Square Tubing, 6061 Aluminum 25.5
3 1 1.5" x .125" thk Square Tubing, 6061 Aluminum 23.75
~ 28.50 — 4 ] 1.5" x.125" thk Square Tubing, 6061 Aluminum 26.1
: / FIRST
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Part Number Color
GE-19076-RED RED
GE-19076-BLU BLUE
Nofte:

Material: 3/8" Thick Polycarbonate Sheet Clear
Finish: Apply red or blue screen print to one side
Tag or Label With Part Number

Remove sharp edges and burrs

4 3
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FIRST®. ANY REPRODUCTION IN PART
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Noftes:

Quantity per field: 1

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19079 Cargo Ship Front Side Plastic 1
2 GE-19079-Left-Blue-|  5E 19079 Left Blue Vinyl 1

Vinyl
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Notes:

Quantity per field: 1

Vinyl

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19079 Cargo Ship Front Side Plastic 1
o |GE19079-left-Red- | o 19079 Left Red Vinyl 1

4

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®|S PROHIBITED.

NEXT ASSY

APPLICATION

USED ON

Vinyl applied to this sidex\

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED

ANGULAR: MACH:#1° BEND #1°
TWO PLACEDECIMAL  +.01  ENCAPPR.
THREE PLACE DECIMAL +.001  MEG APPR.

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME DATE MFIRST -
ROBOTICS DS SOLIDWORKS
COMPETITION e susions e
& Cargo Ship Front
Side Plastic, Left
Red

SIZE DWG. NO. REV
B GE-19079-Left-Red
SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1



A

Noftes:

Quantity per field: 1

TEMNO.|  PART NUMBER DESCRIPTION Qry.
1 GE-19079 Cargo Ship Front Side Plastic 1
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Notes:

Quantity per field: 1

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19079 Cargo Ship Front Side Plastic 1
o |GE19079-Right-Red-| e 19079 Right Red Vinyl 1

Vinyl
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Notes:

Quantity per field: 1

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19080 Cargo Ship Front Top Plastic 1
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Notes:

Quantity per field: 1

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19080 Cargo Ship Front Top Plastic 1
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Vinyl

4

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®|S PROHIBITED.

NEXT ASSY

APPLICATION

USED ON

Vinyl applied to this side

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

FIRST
NAME DATE w ROBOTICS /775 SOLIDWORKS
COMPETITION Modeling Solutions Partner

Corgo Ship Front
Top Plastic Left Red

SIZE DWG. NO. REV
B GE-19080-Left-Red
SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1



Notes:

Quantity per field: 1

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19080 Cargo Ship Front Top Plastic 1
o |GE-19080Right-Blue-|  5E 19080 Right Blue Vinyl ]

Vinyl

4

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®|S PROHIBITED.

NEXT ASSY

USED ON

APPLICATION

Vinyl applied to this side

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE FIRST =
w ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner
MECargo Ship Front
Top Plastic, Right
Blue

SIZE DWG. NO. REV
B GE-19080-Right-Blue
SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1



Noftes:

Quantity per field: 1

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19080 Cargo Ship Front Top Plastic 1
o |GE19080-Right-Red-|  5E 19080 Right Red Vinyl 1

Vinyl

4

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®|S PROHIBITED.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

Vinyl applied to this side

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME = DATE FIRST >
w ROBOTICS DS SOLIDWORKS
COMPETlTlON' Modeling Solutions Partner
"ECargo Ship Front
Top Plastfic Right
Red

SIZE DWG. NO. REV
B GE-19080-Right-Red
SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1



39.75

4X R2.00
22.70

2X 1.50
4X 1.25

8X R.25 W
-LI?\- KTL- -JT-\ RIL—
O O [oNe] O O o < O O [oN®] o O
o own OoOwuvm oNno no o O
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= = —— — N M < < n w
No’re:' '
Material: 1/8" Thlck HDPE
Tag or Label With Part Number
Remove sharp edges and burrs
Part Number Color
GE_" 908" _R ED RED PROPRIETARY AND CONFIDENTIAL
GE-19081-BLU BLUE DRAWING 1§ THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

FIRST

£ D rRoOBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Back Plastic,
Cargo

SIZE DWG. NO.

REV

B GE-12081 A

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1



A

Notes:

8.0

1. Assembly exists in red and blue configurations.

| [

ITEM NO. PART NUMBER DESCRIPTION QTY
1 GE-19081 Cargo Ship Back Plastic 1
2 Loop_1_23 1" Loop, 23" Long 2
3 Loop_1_9 1"x 9" Loop, Adhesive Backed 2
4 Loop_1_14 1"x 14" Loop, Adhesive Backed 2

4

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®|S PROHIBITED.

NEXT ASSY

APPLICATION

USED ON

@

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME DATE 2
DS SOLIDWORKS

Modeling Solutions Partner

MFIRST
R ROBOTICS
~—& COMPETITION

TITLE:

GE-19081, with
Loop

SIZE DWG. NO. REV
B GE-19081-Assembly

SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1



12.25

2.50
3X2.25

2X .86

2X R.25 4XR.13

2X @ 26 THRU ALL
) o o No) o)
e e W N
N L ~ o
Notes:

Material: 1/4" Thick Clear Polycarbonate Sheet
Finish: Vinyl applied to plastic

Remove all sharp edges and burrs

Tag Or Label With Part Number

21.50
23.81

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. NEXT ASSY USED ON

APPLICATION

33.38

35.06

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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\ 4X R.25

43.00

NAME DATE
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

—

MFIRSI'
" ROBOTICS
— COMPETITION

TITLE:

25)

7
DS SOLIDWORKS

Modeling Solutions Partner

Cargo Ship Fin

SIZE DWG. NO.

REV

B GE-17082

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1



A

Noftes:

Quantity per field: 1

TEMNO.|  PART NUMBER DESCRIPTION QY.
1 GE-19082 Cargo Ship Fin 1
2 \%E‘ch"OSQ‘Le“‘B'Ue‘ GE-19082 Blue Left Vinyl ]
3 |GE19082Right-Blue- | e 19082 Blue Right Vinyl ]

Vinyl

4

Vinyl applied to
both sides

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
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ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

\. FIRST >
. & ROBOTICS DS SOLIDWORKS
R 4 COMPETITION Modeling Solutions Partner

DATE

N%GQOSNDHW
Blue

SIZE DWG. NO. REV
B GE-19082-Blue
SCALE: 1:6 WEIGHT: SHEET 1 OF 1

1



FIRST
|

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

(]
A Notes:
Quantity per field: 1
ITEM NO. PART NUMBER DESCRIPTION QY.
1 GE-19082 Cargo Ship Fin 1
2 \%E‘Ql‘?OSQ‘Le“‘Red‘ GE-19082 Left Red Vinyl ]
3 \%E'y‘ls’ow‘mghf‘%d GE-19082 Right Red Vinyl ]

FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST®|S PROHIBITED.

4

Vinyl applied to
both sides

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

. FIRST
& ROBOTICS
¥ COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Cargo Ship Fin,

Red

SIZE DWG. NO.

REV

B GE-19082-Red

SCALE: 1:6 WEIGHT:

1

SHEET 1 OF 1



REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
C B4 A General redesign of part 7/13/2018 JRF
@l D B4 B General redesign of part 8/13/2018 JRF
A3, B3 C Added tabs, change bend profile 09/27/2018 JRF
A3, 2- 5 Tab . .
s ab geometry modified; added fillets 10/16/2018 JRF
ASE E Modified bend radius, added missing dimension 11/2/2018 JRF
11.84 2-Al F Tab geometry modified; slot size increased 11/7/2018 JRF
(6X.30
6X 60.0
PO T s
~= 19.46 -— \ / *
DETAIL B >
SCALE1:2
2X 2.00 +
2X 86° }
}‘/ 8X R.03 L 7
é 4X R.25 — 3.00 =
e L LI/ m——
UNLESS OTHERWISE SPECIFIED: FIRST
NAME DATE & ROBOTICS 1775 SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN - COMPETITION ModSing SOk Rt
TOLERANCES: TITLE:
Not FRACTIONAL+1/16 CHECKED :
otes. ANGULAR: MACH#1° BEND £1° ¢\ = xopp -|- Flo PI _I_
1. Remove all sharp edges and burrs o THRER PLAGE DEOMAL 2001 | vre APPER I’Gy |p arte
2. Material: 16 Gauge Steel, galvanized/Preplated or similar . o
3. Tag with por’r number PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: CbOI;AMENTS'
DRAWING S THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV
FIRST®. AVDIYCD)QEPI\Q/S)DUCTION II\jVPART i B G E_ ‘| 9085 F
gge?x\?sgo: olﬁEF/k.IsTr%?sU ;;gEHlaﬁgtrfN NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 2

2 |

1

A



L]

N 2X R.03/8\

«—J—].zﬂ

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®1S PROHIBITED.

NEXT ASSY

APPLICATION

USED ON

57

22 LI

SECTION A-A

—.20 X .24 THRU

/A

‘ 2X R.23
O T ©
N
DETAIL D
SCALE T : 1
UNLESS OTHERWISE SPECIFIED: NAME = DATE M ’REgaBngICS F
DIMENSIONS ARE IN INCHES DRAWN P& COMPETITION oteinssolsions amnr
TOLERANCES: TITLE:
CHECKED :

FRACTIONAL+1/16
ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01 ENG APPR.

THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

DO NOT SCALE DRAWING

2 |

Tray Flip Plate

SIZE DWG. NO. REV

B GE-19085 F

SCALE: 1:4 WEIGHT: SHEET 2 OF 2

1

A



39.75
@ .65 THRU
28.38
23.50
5.63 T~
0
(@]

Notes:

1. Material: 1/8" Thick Clear Polycarbonate Sheet
2. Remove all sharp edges and burrs

3. Tag Or Label With Part Number

4

5.75

10.13

15.50

—R1.38

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®1S PROHIBITED. NEXT ASSY USED ON

APPLICATION

——13)

UNLESS OTHERWISE SPECIFIED: NAME DATE ‘ FIRST >

N ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN - p COMPETmON Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED :

ANGULAR: MACH:#1° BEND #1° .
TWO PLACE DECIMAL  +.01 ENG APPR. ( O rg O S h I p

THREE PLACE DECIMAL +.001 | MFG APPR.

INTERPRET GEOMETRIC QA. D iVi d e r S i d e

TOLERANCING PER: COMMENTS:

MATERIAL SIZE DWG. NO. REV
B GE-19088 A
DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2 1



ITEM NO. PART NUMBER DESCRIPTION QTY
1 GE-19088 Cargo Ship Divider Side 1
2 Loop_1_9 1"x 9" Loop, Adhesive Backed 1
3 Loop_1_23 1" Loop, 23" Long 1
4 Loop_1_14 1"x 14" Loop, Adhesive Backed 1

4

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®|S PROHIBITED.

O 8.0
©,
@
UNLESS OTHERWISE SPECIFIED: NAME DATE \. FIRST >
) ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN = COMPETITION Medellng Sohitions Faitnes
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1° .
WO PLACE DECIAL 201 ENG APPR. Cargo Ship
THREE PLACE DECIMAL +.001 | MFG APPR. . g
Divider Side, Left
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
A B GE 19088 Left-Assembly
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2 1



8.0 S

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®|S PROHIBITED.

ITEM NO. PART NUMBER DESCRIPTION QTY
1 GE-19088 Cargo Ship Divider Side 1
2 Loop_1_9 1"x 9" Loop, Adhesive Backed 1
3 Loop_1_23 1" Loop, 23" Long 1
4 Loop_1_14 1"x 14" Loop, Adhesive Backed 1

4

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°

TWO PLACE DECIMAL  +.01

THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

. FIRST
» ROBOTICS
COMPETITION

NAME DATE 2
DS SOLIDWORKS

Modeling Solutions Partner

Cargo Ship Divider
dide, Right

SIZE DWG. NO. REV
B GE-19088-Right-Assembly
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1



35.79

23.50

5.63

/\

Notes:
1. Material: 1/8" Thick Clear Polycarbonate Sheet

2. Remove all sharp edges and burrs
3. Tag Or Label With Part Number

10.12

15.50

— R1.38

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®1S PROHIBITED. NEXT ASSY USED ON

APPLICATION

(
(.13)
UNLESS OTHERWISE SPECIFIED: NAME DATE | FIRST >
N ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN -4¥ COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED :

ANGULAR: MACH:#1° BEND #1° .
TWO PLACE DECIMAL  +.01 ENG APPR. ( O rg O S h I p

THREE PLACE DECIMAL +.001 | MFG APPR.

Divider Fronft

TOLERANCING PER: COMMENTS:

MATERIAL SIZE DWG. NO. REV
B GE-19089 A
DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2 1



ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19089 Cargo Ship Divider Front 1
2 Loop_1_9 1"x 9" Loop, Adhesive Backed 1
3 Loop_1_23 1" Loop, 23" Long 1
4 Loop_1_18 1"x 18" Loop, Adhesive Backed 1

4

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®|S PROHIBITED.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED: NAME DATE M EIORBSOTTICS D7S ————
DIMENSIONS ARE IN INCHES DRAWN 4 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:

CHECKED .

FRACTIONAL#1/16
ANGULAR: MACH#1° BEND #1°
TWO PLACEDECIMAL  £01 NG APPR.

GE-19089, with

THREE PLACE DECIMAL £.001 | MFG APPR.
INTERPRET GEOMETRIC Q.A. L p

TOLERANCING PER: COMMENTS: O O

MATERIAL SIZE DWG. NO. REV
FINISH B GE'] 9089'Assemb|y

SCALE: 1:8 WEIGHT: SHEET 1 OF 1

DO NOT SCALE DRAWING

2 1



N7 PART NUMBER DESCRIPTION QY.
1 GE-19085 Tray Flip Plate 1
2 GE-19095 Tray Bracket 1
3 |GE-19096 Tray Hex Shaft 1
4  |GE-19097 Tray Magnet Block ]
5  |GE-19099 Tray Steel Block ]
6 |GE-19215 1/2" Hex Bearing 2
R e 4
8 round_hex_10_32_.625 | Round Hex Head, #10-32 x 5/8" )

_full long, fully threaded
9 pin_bentwire_.0625_1.0| Bent Wire Lock'ilng Pin, 1/16" 9
625 diameter, 1-1/16" usable length
10 |VHB_Tape VHB Tape, 2.5" Long 2
1T [Magnet Magnet ]

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®|S PROHIBITED.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

. FIRST
& ROBOTICS
¥ COMPETITION

7
DS SOLIDWORKS

Modeling Solutions Partner

méorgo Ship Tray
Assembly

SIZE DWG. NO. REV

B GE-19092

SCALE: 1:12 WEIGHT: SHEET 1 OF 3

1



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®1S PROHIBITED.

NEXT ASSY

APPLICATION

Notes:

Do not fully tfighten bolts.

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

ltem 5 should be able to spin freely.

NAME DATE M ’REIORBsgﬂcs 1775 SOLIDWORKS
DRAWN ~& COMPETITION e sobsions e
CHECKED TITLE: .
reser. Cargo Ship Tray
Assembly
COMMENTS:
SIZE DWG. NO. REV
B GE-19092
SCALE: 1:4 WEIGHT: SHEET 2 OF 3

| ]
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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®1S PROHIBITED.

NEXT ASSY

APPLICATION

USED ON

M FIRST
R ROBOTICS
- COMPETITION

2
DS SOLIDWORKS

Modeling Solutions Partner

Cargo Ship Tray
Assembly

|1 | —
— =

UNLESS OTHERWISE SPECIFIED: NAME = DATE
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES: TlTLE
FRACTIONAL*1/16 CHECKED .
ANGULAR: MACH+1° BEND #1°
TWO PLACE DECIMAL  +.01 ENG APPR.
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC QA.
TOLERANCING PER: COMMENTS:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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SIZE DWG. NO.

REV

B GE-19092

SCALE: 1:5 WEIGHT:

1

SHEET 3 OF 3



REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
B4 A Added flange 10/4/2018 JRF
Holes changed to slots; changed tolerance on 1.12" hole;
A3, B2, B4 B oddeg second flange, c?ecreosed bend radius 10/30/2018 JRF
'. 2.50 =
2X @ 1.1245+.0004 1.25
— 3X R1.25
2X .27 X .38 THRU ALL
5.50
+ . 4.25
2X 1.00 150 l
+ ]
A — 20.13 - X 75w | —=— =2X.75
/B\ ox 75— X
9.01
2X ¢ .26 THRU ALLT 2.00
1.50 \E; |
?
5.00
I
UNLESS OTHERWISE SPECIFIED: NAME DATE ’RggaBnglcs /775 e
DIMENSIONS ARE IN INCHES DRAWN - COMPETITION Medelng Selutions Pariner
TOLERANCES: TITLE:
FRACTIONAL1/16 CHECKED .
Notes: ANGULAR: MACH#1° BEND *1° | .~ ooe k _I_
. : ) TWO PLACE DECIMAL  +.01
1. Material: 16 Gauge Steel, galvanized THREE PLACE DECIMAL +.001  \FG APPR. TrCIy BrO CKe
2. Remove all sharp edges and burrs NTERPRET GEOMETRIC QA
3. Tog with porT number PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ’
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
FINISH G - 9095
FERMISSION OF FRSADIS PROUIBNED, NEXT ASSY USED ON B E ] B
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

2
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(.50)
R
6X (.29)
6X 60.0°

Noftes:

1.  Remove all sharp edges and burrs

2. Material: AndyMark Aluminum Hex Shaft, 1/2 in. width (am-2291)
3. Tag with part number

4 3

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.

NEXT ASSY

APPLICATION

2X @ .10 THRU

USED ON

UNLESS OTHERWISE SPECIFIED: NAME DATE [ FIRST -
R ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN - COMPETITION Modeling Solutions Partner

TOLERANCES: .
FRACTIONAL1/16 CHECKED TITLE:

ANGULAR: MACH#£1° BEND *1°
Tray Hex Shaft

THREE PLACE DECIMAL +.001 | MFG APPR.

INTERPRET GEOMETRIC Q.A.

TOLERANCING PER: COMMENTS:

MATERIAL SIZE DWG. NO. REV

B GE-19096 A
DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

2 1



-3 10.00°

.56
2X @ .20 ¥ .90

1/4-20 UNC V .75

AR
\\\] [J//

3.13
|
! <3
T : | FIRST
56 UNLESS OTHERWISE SPECIFIED NAME = DATE M D EOTICS .
1 DIMENSIONS ARE IN INCHES DRAWN - COMPETITION i
TOLERANCES: TITLE:
* FRACTIONAL £1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACEDECIMAL +01  ENCAPPR. TrO y M G g n e'l'
THREE PLACE DECIMAL +.001  MEG APPR.
Block
Notes: OC
THE INFORMATION CONTAINED IN THIS MATERIAL '
1. Remove all sharp edges and burrs T A O CONTAINED N It SIZE DWG. NO. REV
2. Material: ABS Plastic, smooth, any color FIRST®, ANY REPRODUCTION IN PART ENSH B G E_ ] 909 7
3. Tag or label with part number Sg@?{;gﬁ 85,‘,’;?;'@?? L;gEH,vgﬁng NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

4 3 2 1



’— 4.65 ——=]|= 7.80

—{.07)

4X R.17
4X R.13
4X @ .31 THRU ALL
4X 3.75
2X3.00 — . , oy
2X 2.75 — ' '
2X .75 —+— @ . &
0 \ \
(@] ™M O O o ONM L0
— < < N N — AN
— — <~ w0 N
= - == =
N <
N
Notes:
1. Material: 14 gauge A-366/1008 Pre-Plated Steel.
2.  Remove all burrs and sharp edges.
3. Tag or label with part number. PROPRIETARY AND CONFIDENTIAL
THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
PERMISSION OF FIRSTBS PROMIBTED, NEXT ASSY USED ON
APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

, FIRST
NAME DATE M ROBOTICS S SOLIDWORKS
1 N CWPETITION Modeling Solutions Partner

TITLE:

Keyhole Insert
Boffom

SIZE DWG. NO. REV
B GE-19098 A
SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1



Noftes:

1.  Remove all sharp edges and burrs

2.50

2. Material: 0.5"Galvanized steel/ preplated or similar

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®|S PROHIBITED.

NEXT ASSY

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A4, Bl A Changed thru hole to two tapped #10-32 holes 11/7/2018 JRF
|
2X @ 16V .47 i E
/ 10-32 UNF T .38
|
~— .50

UNLESS OTHERWISE SPECIFIED: NAME DATE \. FIRST >

) ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN — COMPETmON Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL#1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +01 | ENGAPPR. TrG S 'I'e e I B I O C k
THREE PLACE DECIMAL +.001 | MFG APPR.
INTERPRET GEOMETRIC QA.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19099 A

USED ON

DO NOT SCALE DRAWING

2

SCALE: 2:1 WEIGHT:

1

SHEET 1 OF 1



23.50 /—\

( A
2X 22.50 \j-:a/l c-a\
4X R.13—
2X 12.00 ——
2X 11.50 )
2X 1.00 = &2
5 | |
O wn O o o
N O S qaQ
> 2 > K
N ] X >
N

Notes:

1. Material: 1/8" Thick Clear Polycarbonate Sheet

2. Remove all sharp edges and burrs
3. Tag Or Label With Part Number

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.

—4X .26 X .63 THRU ALL

NEXT ASSY

APPLICATION

USED ON

4X @ .26

DETAIL A
SCALE1:2

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

(.13)

[ FIRST
NAME DATE M ROBOTICS ;775 SOLIDWORKS
s COMPETITION Modeling Solutions Partner

TITLE:

Bridge Plastic
Top

SIZE DWG. NO. REV

B GE-12100

SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1



22.38
2X 1934 ————F DB ==}
2X 1734 ————F DB ==}
8X .26 X .63 THRU ALL—
2X 3.35 —; ==)
2X1.35——————F (==)
. |

o w0 0O

™~ N O

X R
>
<

Notes:

1. Material: 1/8" Thick Clear Polycarbonate Sheet
2. Remove all sharp edges and burrs

3. Tag Or Label With Part Number

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

13)

—

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

8XR.13

DETAIL B
SCALE1:2

DATE s FIRST
%< ) RroBoTICS
- COMPETITION

Bridge Plastic
Top Side

TITLE:

SIZE

DWG. NO.

7
DS SOLIDWORKS

Modeling Solutions Partner

REV

B GE-12101

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1

A



23.50

A 2X 16.00 —>

4X R.13—
2X 11.38 N

2X 9.63

/A 2X 5.00 —

1.50

Notes:

1. Material: 1/8" Thick Clear Polycarbonate Sheet
2. Remove all sharp edges and burrs

3. Tag Or Label With Part Number

4

19.50
21.00

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. NEXT ASSY

APPLICATION

DO NOT SCALE DRAWING

2

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
el oA Updated slots 11/15/2018
4X .88 f=—=
4X R.20
DETAIL A
SCALE1:2
————.13)
UNLESS OTHERWISE SPECIFIED: NAME DATE M ’R..gaBngICS 1775 ——
DIMENSIONS ARE IN INCHES DRAWN »—« COMPETITION Mol Shshoes Puirss
TOLERANCES: TITLE:
FRACTIONAL#1/16 CHECKED .
ANGULAR: MACH:+1° BEND #1° . .
TWO PLACE DECIMAL  +.01 ENG APPR. B rl d e P | G S 'I' I C
THREE PLACE DECIMAL +.001 | MFG APPR.
L]
INTERPRET GEOMETRIC QA. S I d e
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19102 A
USED ON

SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1




(36.75)

(66.75)

Notes:
1.  36in.x 60 in. (unstreteched) Extended Bed Mini-Truck Cargo Net

2. Source: Harbor Freight
3. Part Number: 69618
4.  Equivalent Substitutions Allowed

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

M FIRST
; ROBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Cargo Net Side

SIZE DWG. NO.

REV

B GE-19103

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1



Nofes:
24"'x36" (unstretched) PowerTye® Mfg Extra Large Cargo Net featuring 10 Adjustable Hooks & Tight 2'x2" Mesh, Black

A 1.

2.
3.
4.

Source: Powerlye
Part Number: 50362
Equivalent Substitutions Allowed

75)

BN

N

B%

%

(42.00)

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME DATE M EIORBsgﬂcs D7S SOLIDWORKS
DRAWN COMPETITION  Mesenasotsersrarne
CHECKED TITLE:
215 AT Cargo Net Front
Sé:l;/\MENTS:
SIZE DWG. NO. REV
B GE-19104
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1



REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
B4 A Added 1" hole 10/22/2018 JRF
B4 B Modified hole size, from .23 to .20 10/24/2018 JRF

(.13 )—

@ 1.00 THRU 4X @ .20 THRU

4X @ .25 THRU

(3.00)

2.56

2X 2.50 - -

3X 1.50 ok

3X 2.00 — 69 -+ | /ﬁ
N
)

44 2X .50 D D
o o | |
~—2.00 )/
o o o
o < O o
o~ o o @) o
(40} < — ™
x x
N N
NLESS OTHERWISE SPECIFIED: FIRST
v NAME DATE & ROBOTICS 1775 SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN —— COMPETmON Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1° .
TWO PLACE DECIMAL  +.01  TNCAPPR. Ll g h 'I' M O U n 'I'
THREE PLACE DECIMAL +.001 | MEG APPR.
Notes: . " " " . . INTERPRET GEOMETRIC QA.
1. Material: 3" x 2" x .125" thk. Rectangular Tubing, 6063 Aluminum PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
2. Remove all sharp edges and burrs THE INFORMATION CONTAINED IN T MATERIAL ' SIZE DWG. NO. REV
3. Tog Or Label With Part Number FIRST®. ANY REPRODUCTION IN PART FINISH B G E ] 9 ] 05 B
Wi -
PERMISSION OF RIS PROHENED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

4 3 2 1



o |

G

Notes:

1. Stack light not shown, but is part of the assembly.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19105 Light Mount 1
2 855t-bpm10 Stack Light Mount with pole 1
3 round_hex_10_32_.625 | Round Hex Head, #10-32 x 5/8" 4
_full long, fully threaded
Low-Strength Steel Nylon-Insert
4 nylock_10_32 Locknut, Zinc-Plated, 10-32 4

Thread Size

4

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.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

NAME

DATE

MFIRST >
4 ROBOTICS DS SOLIDWORKS
. COMPETITION Modétng Sokions farme?
TITLE:
Light Sub
Assembly
SIZE DWG. NO. REV
B GE-19106
SCALE: 1:2 WEIGHT: SHEET 1 OF 1

1
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2x 35.50 —eA C *+C oA
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Noftes:

1. Material: 1/8" thick, clear polycarbonate.
2.  Remove all burrs and sharp edges.

3. Tag orlabel with part number.

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.

NEXT ASSY

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
B3 A 1/4" diameter holes added. 10/29/2018 CPO
TAG SIZE QUANTITY

A ® .31 THRU ALL 12

B ©® .27 THRU ALL 6

C ® .25 THRU ALL 2
UNLESS OTHERWISE SPECIFIED: FIRST

NAME = DATE w ROBOTICS 7S SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETmON Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH+1° BEND *1° ENG APPR. R k _I_ B k
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL +.001 MFG APPR. O C e O C
T Y Plastic Bott
o QsTIC bOTTOM
MATERIAL SIZE DWG. NO. REV
B GE-19109 A
USED ON

DO NOT SCALE DRAWING

2

SCALE: 1:7 WEIGHT:

1

SHEET 1 OF 1




4 3 2 1

58 15 REVISIONS
B, T *A
2X 5655 I QA C ”C ¢A ZONE REV. DESCRIPTION DATE APPROVED
4x 55.25 —
B3 A 1/4" diameter holes added. 10/29/2018 CPO
TAG SIZE QUANTITY
Ox 34.5] A @ .31 THRU ALL 16
2x 32.57 —\| *B *B B ©® .27 THRU ALL 12
2x32.51— | B ‘B °B *B C @ .25 THRU ALL 4
2x 30.25 —] *A *A
A *A
2x 28.55 —
oA C*C *A
4x 27.25
X 2375 ——1- A *A
2X 6.51
2X 4.57
2x 4.51
3x 3.75 B *B
2x 2.25 B B B 4B
2x .55 hd *A
O OO OO0 O ™M oNe) N O — O O O O O UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
n O O O v O o0 ([@NYp) — O X O O ¥ un O ROBOTICS DS SOLIDWORKS
— — <t NN O < OO M 0O — <t 0 O © DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeins solutons Farner
= - - = TOLERANCES: .
&S & B & < < X c>\l< - (;) c:z « c: (;2 « FRACTIONAL+1/16 CHECKED TITLE:
N N N N N b N & ANGULAR: MACH*1° BEND £1° | =4 oo
morbcebcha g oA Rocket Panel
Notes: | NS Plastic Top
1. Material; ]/8" thick, clear polycorbonoTe. THE INFORMATION CONTAINED IN THIS MATERIAL '
SIZE DWG. NO. REV
2 R ” b d h d DRAWING IS THE SOLE PROPERTY OF
. emove a U.ITS anda snarp eages. FIRST®. ANY REPRODUCTION IN PART S B G E ‘| 9 ‘| ‘| O A
3. Tag orlabel with part number. FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON -
APPLICATION DO NOT SCALE DRAWING SCALE: 1:10 WEIGHT: SHEET 1 OF 1

4 3 2 1



[+ [+
[+] [+ G/
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19028 Rocket Ramp Support Back 2
2 GE-19109 Rocket Back Plastic Bottom 1
Steel Hex Head Screw, 1/4"-20 x 1-
hex_.25_20_1.5 1/2"long, fully threaded 2
Steel Hex Head Screw, 1/4"-20 x 3/4"

4 hex_.25_20_.75 long, fully threaded 4

5 Hook 1 _14 1" x 14" Hook, Adhesive Backed 2 THEE::::L?gfggNCTTNF;EE‘:T:L
DRAWING IS THE SOLE PROPERTY OF

6 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 6 T o asey o on
PERMISSION OF FIRST® IS PROHIBITED.

7/ spacer_.257_1_.5 Spacer, .257" 1D, 1/2" OD, 1" thk 2 APPLICATION

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

. FIRST
& ROBOTICS
~ COMPETITION

7
DS SOLIDWORKS

Modeling Solutions Partner

TITLE:

Rocket Back
Boftfom Assembly

SIZE DWG. NO. REV
B GE-19113
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1



1/

\ ° °

ITEM NO. PART NUMBER DESCRIPTION QTY.

1 GE-19028 Rocket Ramp Support Back 4

2 GE-19110 Rocket Panel Plastic Top 1

3 Hook_1_14 1" x 14" Hook, Adhesive Backed 4

4 spacer_.257_1_.5 Spacer, .257" 1D, 1/2" OD, 1" thk 4

Steel Hex Head Screw, 1/4"-20 x 1-
5 hex_2520_1.5 1/2" long, fully threaded 4
Steel Hex Head Screw, 1/4"-20 x 3/4"
6 hex_.25_20_.75 long, fully threaded 8
7 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 12

4

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.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

Notes:
1. ltem 3 attaches to the top of item 1, centered.

FIRST

NAME PATE & ROBOTICS 1775 SOLIDWORKS
DRAWN -_— COMPETITION Modeling Solutions Partner
CHECKED TITLE:
ENG APPR. R |< -I- B |< T
MFG APPR. O C e O C O p
Assembly
COMMENTS:

SIZE DWG. NO. REV

B GE-19114

SCALE: 1:10 WEIGHT: SHEET 1 OF 1

1

A



18.94

18.24

J/QX R.90

17.34

Notes:

8.20
9.10

1. Material: 1/4" thick, clear polycarbonate.

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

10.60

]Q-OéXJ
19.55 ———

18.16

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

. FIRST
p ROBOTICS
COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Ramp

SIZE DWG. NO.

REV

B GE-19115

SCALE: 1:4 WEIGHT:

1

SHEET 1 OF 1
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e

—

74

4

Notes:

1.
2.
3.
4.

Material: 3/16" thick, clear polycarbonate.
Remove all burrs and sharp edges.

Tag or label with part number.

Finish: Vinyl applied to face.

2

REVISIONS
R.50
ZONE REV. DESCRIPTION DATE APPROVED
Al, A3, Overall dimensions changed to make part larger. 2 clearance
i E B3 A holes added. Notes updated. Part name and number updated. ?/25/2018 CPO
A 2x ¢ .56 THRU —
. l‘
35.89 T
00 A 34.64—\ — 4x ©.31 THRU
3
33.70 —{It+
32.61— 1L/
2951 —Ur
28.42
I
OV O NNO
NN N~
—— M X0
UNLESS OTHERWISE SPECIFIED: NAME DATE I, FIRST >
1.3%"' » ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN S COMPETITION Medellng Sohitions Faitnes
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH*1° BEND *1° 4
TWO PLACE DECIMAL  +01 | ENGAPPR. F | n Le f'l'
THREE PLACE DECIMAL +.001 | \MFG APPR. ’
INTERPRET GEOMETRIC QA.
e oot CIMONTE couars
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E— ] 9 ] ] 6 A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:14 WEIGHT: SHEET 1 OF 1

1




i REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
R.50 —729.19—ﬂ —{19)
* Al, A3, Overall dimensions changed to make part larger. 2 clearance
B3 A holes added. Notes updated. Part name and number updated. ?2/25/2018 CPO

T —
\
— 2x @ .56 THRU
" o
Voo 74.00 o
4x ®.31 THRU o I |
2 * 11— 33.70
N[ 32.60 /A
o 29.51
— 28.42
T
ON N O 0NV O
—N NN fj}
O D) — —
UNLESS OTHERWISE SPECIFIED: NAME = DATE ; SgaBngICS F .
DIMENSIONS ARE IN INCHES DRAWN " COMPETITION ol soluions rartner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
Notes: | SIS I 90 e s Fin, Right
1. Material: 3/16" thick, clear polycarbonate. THREE PLACE DECIMAL £.001  MFG APPR. ’
2. Remove all burrs and sharp edges. INTERPRET GEOMETRIC QA.
3‘ TOg OI' |Obe| W”-h por-l- number' PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
4. Finish: Vinyl applied to face. A DRAWING S THE SOLE PROPERTY OF MATERAL SIZE. DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART S B G E_ ‘| 9 ‘| ‘| 7 A
FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:14 WEIGHT: SHEET 1 OF 1

4 3 2 1




A

36.82

3450 —————————

Notes:
Tag or label with part number.

1.

ITEM NO. PART NUMBER DESCRIPTION QTY.
] GE-19118-01 2" x.125" Th,z'lusr%?ncurrenmbe' 6063 :
2 GE-19118-02 1.5"x.125" fr,g\lfdrsn(?rtmjgrrr? Tube, 6063 ]
3 GE-19118-03 1.5" x.125" tm([)rsnci‘rlﬁr;? Tube, 6063 5

4

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
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Material: 2" x 2" x .125" thk. Rectangular Tube, 6063 Aluminum
Scale: 1:4

Scale: 1:4

41.52
(1.50)
1.50 — 2X .75 %
\ b '“B*—F (1.50)
1apf- !
2X @ .27 THRU ALL 50 = =— < 3
—] 33.00°
Material: 1.5" x .125" thk. Square Tube, 6063 Aluminum a
Scale: 1:4 UNLESS OTHERWISE SPECIFIED: NAME DATE sgaBngICS 975 SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN <+ COMPETITION Medellng Sohitions Faitnes
TOLERANCES:
FRACTIONAL+1/16 CHECKED
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +01 | ENGAPPR. R O C ke'l'
THREE PLACE DECIMAL +.001 MFG APPR.
out
PROPRIETARY AND CONFIDENTIAL #'gfggiﬁgﬁwEeo ,I\’AEERT:R © COMMENTS. U rl g g e r
o] ON CO S '

DRAWING IS THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV

FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E— ] 9 ] ] 8

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 3 OF 3

2

1



0 O <~ 0 o ©
o) ™ 0 < < o O
o ™ NN o ™ T
0 -
1.00 7 \

(1.50)
5.10
2.81 ) ,
3.00 —| @/
3.03 -
3.23
4.28
4.29
2X @ .2
5.04 D.27
10x R.06
Noftes: ' '
1.  Material: 1/4" thick, clear polycarbonate.
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19118 Rocket Outrigger 1
2 GE-19119 Rocket Outrigger Gusset 4
3 Hook_2_34 Hook_2_34 1
4 |hex_.25_20_2.5_partial Sfe]e}z'ﬂ.?ganel%%rST%ﬁﬂhl [470x2 |y
Steel Nylon-Insert Locknut, 1/4"-20 4

nylock_.25_20
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Noftes:
1. This assembly exists in Red and Blue
configurations, only blue is shown here.

ITEM NO. | PART NUMBER DESCRIPTION QTY.
1 GE-19025 Rocket Frame Assembly 1
2 GE-19026 Keyhole Insert 6
3 GE-19113 Rocket Back Bottom Assembly 1
4 GE-19114 Rocket Back Top Assembly ]
5 GE-19116 Rocket Fin Left 1
6 GE-19117 Rocket Fin Right 1
7 GE-19120 Rocket Outrigger Assembly ]
8 GE-19126 Rocket Panel Bottom Assembly | 2
9 GE-19127 Rocket Panel Top Assembly 2
10 GE-19128 Rocket Cargo Bottom Assembly| 1
11 GE-19129 Rocket Cargo Top Assembly ]
12 GE-192180 Rocket Ramp Left 3
13 GE-19181 Rocket Ramp Right 3
14 GE-19202 Nose Cone Assembly ]
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Notes:

1. Aftachitem 14 to item 1 using 120-lb cable ties.

2. Attachitem 3 to item 1 using 120-Ib cable ties, making
sure not to use the holes along the side edges.

3. Place item 7 over the crossbar of item 1 as shown.

Noftes:
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Notes:

1. Aftachitem 2 (gty. 6) to the assembly using 120-lb cable ties.

2.  Placeitems 12 (gty. 3) and 13 (gty. 3) info the assembly, affixing
using the hook and loop fastener. Make sure they sit under the

spacers attached to the back of ltems 8 and 9.
Notes: 3. Placeitems 5 and 6 into the notches on the assembly, and A
1. Aftachitem 2 and 11 to the assembly using 120-Ib cable fies. aftach to item 7 USIrl%es]s%%_elatv)ws%s?egﬁaj“es' NAME | DATE ‘ FIRST 2
2. Ensure all cable tie holes have been used fo connect plastic [\OROBOTlcs DS SOLIDWORKS
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Noftes:

1.
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3.
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Material: 1/4" thick, clear polycarbonate.

Finish: Apply screen print fo one side.
Remove all burrs and sharp edges.
Tag or label with part number.
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REVISIONS
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A4 A Added note specifying hook fastener type. 1/10/2019 CPO
Hook tape placed flush against cutout, centered.
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ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19029 Rocket Ramp Support Front 4
2 GE-19124 Rocket Cargo Plastic Bottom 1
3 Hook_1_6 1"x 6" Hook, Adhesive Backed 4
4 VisionTape 2" x 5.5" Retroreflective tape 2
5 spacer_.257_1_.5 Spacer, .257" 1D, 1/2" OD, 1" thk 4

Steel Hex Flat Head Screw, 1/4"-20
6 flat_hex_.25_20_1.75 x1.75" long, partially threaded 4
Steel Hex Flat Head Screw, 1/4"-20 x
/ flat_hex_.25 20_1 1" long, fully threaded 8
nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 12

4

39.25
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Notes:
1. ltem 3 attaches to the top of item 1, centered.
ITEM NO. PART NUMBER DESCRIPTION QTY.

| GE-19029 Rocket Ramp Support Front 2

2 GE-19125 Rocket Cargo Plastic Top 1

3 Hook_1_6 1" x 6" Hook, Adhesive Backed 2

4 spacer_.257_1_.5 Spacer, .257" 1D, 1/2" OD, 1" thk 2

Steel Hex Flat Head Screw, 1/4"-20 x
Steel Hex Flat Head Screw, 1/4"-20
6 flaf_hex_.25 20_1.75 x1.75" long, partially threaded 2
7 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 6

4

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.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

. FIRST
& ROBOTICS
~ COMPETITION

DATE 2
DS SOLIDWORKS

Modeling Solutions Partner

TITLE:

Rocket Cargo
Top Assembly

SIZE DWG. NO. REV

B GE-19129

SCALE: 1:5 WEIGHT: SHEET 1 OF 1

1

A



ITEM NO.| PART NUMBER DESCRIPTION Default/QTY.
1 GE-19026 Keyhole Insert 1
2 GE-19098 Keyhole Insert Bottom 1
3 GE-19137 Plastic Assembly, Loading Station, Right 1
4 GE-19141 Loading Station Frame, Right 1
5 GE-19143 Chute Assembly 1
6 GE-19147 Keyhole Backing 1
7 GE-19148 Bumper Back 1
8 GE-19149 Bumper Top 1
9 GE-19154 Bumper Side 2
10 Hook_1_28 1" x 28" Hook Fastener, Adhesive Backed 1
11 Hook_1_3 1" x 3" Hook Fastener, Adhesive Backed 6
12 Hook_1_45 1" X 45" Hook Fastener, Adhesive Backed 2
13 Loop_1_28 1" x 28" Loop Fastener, Adhesive Backed 1
14 |Loop_1_3 1"x 3" Loop Fastener, Adhesive Backed 6
15 Loop_1_45 1" x 45" Loop Fastener, Adhesive Backed 2
16  (flat_hex_.25_20_1|Steel Hex Flat Head Screw, 1/4"-20 x 1" long, fully threaded 4
17 |hex_.25_20_.75 Steel Hex Head Screw, 1/4"-20 x 3/4" long, fully threaded 4
18 |nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4

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.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED: NAME DATE w FIRST >
ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN COMPETI'"ON Modeling Solutions Partner

TOLERANCES: TITLE

FRACTIONAL:1/16 CHECKED .

ANGULAR: MACH+1° BEND *1° °

Feeder Stafion

THREE PLACE DECIMAL £.001 | MFG APPR.

INTERPRET GEOMETRIC QA. ASS e I ' I b | y

TOLERANCING PER: COMMENTS:

MATERIAL SIZE DWG. NO. REV

B GE-19130

DO NOT SCALE DRAWING SCALE: 1:10 WEIGHT: SHEET 1 OF 4

2 1




Both Sides
of Frame

Apply the hook fastener to the aluminum frame.
Attach the loop fastener to the hook.
Peel the protective backing off the loop.
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Cable tie Item @ to ltem @ at all available locations.
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Al A Corrected part name. 10/10/2018 CPO
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REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
383 GE-19251, GE-19252, GE-19253 added to assembly.
A4 D A Hardwareused to mount GE-19138 changed. Updated 2/19/2019 CPO
B3 models of GE-19131, GE-19133, GE-19138 included.
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19131 Loading Station Panel, Right 1
2 GE-19133 Slot Cover, Right 1
3 GE-19134 Slot Guide, Large 1
4 GE-19135 Slot Guide, Small 1
5 GE-19138 Slot Guide, Angled 1
6 GE-19139 Slot Stop 1
7 GE-19140 Bumper, Rubber 1
8 GE-19142 Angle, Support 2
9 GE-19190 6" brush 3
10 GE-19251 Slot Guide Spacer, Large 1
11 GE-19252 Slot Guide Spacer, Small 1
12 GE-19253 Silicone Bolt Cap 2
13 VisionTape 2" x 5.5" Retroreflective tape 2
14 button_hex_.25_20_1.25 Button Head, Hex, 1/4-20 x 1.25 1
Steel Hex Flat Head Screw, 1/4"-20 x 1" long,
15 flat_hex_.25_20_1 fully threaded 4
16 flat_hex_10_32_1.375 Flat Head, Hex, 10-32 x 1.375" 2
17 flat_hex_10_32_.625 Flat Head, Hex, 10-32 x .625" 4
Steel Hex Head Screw, 1/4"-20 x 1-1/2" long,
18 hex_.25_20_1.5 fully threaded 10
19 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 15
Low-Strength Steel Nylon-Insert Locknut, Zinc-
20 |nylock_10_32 Plated, 10-32 Thread Size 8
. Flanged, Round Hex Head, #10-32 x 1-1/2"
21 round_hex_flange_10_32_1.5_partial long, fully threaded 2
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REVISIONS
ZONE | REV. DESCRIPTION DATE APPROVED
B2 A 2X .31 Holes Added 10/16/2018 MXS
A2 B 2x .27" holes changed to .31" holes, 2x .31 holes added. 2/19/2019 CPO
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1" Rubber Bumper with Unthreaded Hole
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REVISIONS
—=— 1425 = —= 1425 =
—=— 8.88 =— —=— 8.88 =— IONE| REV. DESCRIPTION DATE APPROVED
2
A Initial Release 10/19/2018 DAF
I - 1]
A3 B Corrected Item 3 Material Description 10/31/2018 DAF
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ITEM NO.|PART NUMBER DESCRIPTION QY. Notes:
1. Remove all burrs and sharp edges.
1 GE-19141-01 |1-3/4" x .125" thk. Square Tubing, 6063 Aluminum 2 2. Tag orlabel with part number.
2 GE-19141-02 |1-3/4" x .125" thk. Square Tubing, 6063 Aluminum 2 A
3 GE-19141-03 1.5"x3"x.125" i\elgrt]?r?gr%lqr Tubing, 6061 2 UNLESS OTHERWISE SPECIFIED: NAME  DATE . ;:)RBSngcs P
DIMENSIONS ARE IN INCHES DRAWN ‘ "COMPETITION  Modelng slstons ariner
4 |GE-19141-04 |1-3/4"x .125" thk. Square Tubing, 6063 Aluminum| 2 jolERANCEs cHECKED TITLE:
ANGULAR: MACH*1° BEND #1° ENG APPR. . .
5  |GE-19141-05 |1-3/4"x.125" thk. Square Tubing, 6063 Aluminum| 2 I Loading S T.CI tlon
6 GE-19141-06 1-1/4" Schedule 40 Pipe, 6061 Aluminum 1 PROPRIETARY AND CONFIDENTIAL rgfgg:sgfgmeg}elc i;;AMENTS: FrO m e ’ R | g hT
e SZE DWG. NO. REV
7 |GE19141:07 |1-3/4"x 125" thk. Square Tubing, 6063 Aluminum| 6 |mm msmesaeinne, B GE-19141 B
. . PERMISSION OF FIRST® IS PROHIBITED.
8 GE-19141-08 1-1/4"Schedule 40 Pipe, 6061 Aluminum 2 APPLICATION DO NOT SCALE DRAWING SCALE: 1:18 WEIGHT: SHEET 1 OF 4
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THREE PLACE DECIMAL +.001 | MEG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL
FINISH
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APPLICATION DO NOT SCALE DRAWING

2

DATE

A, FIRST
» ROBOTICS
COMPETITION

TITLE:

@ 1.66)
©®1.38)

2
DS SOLIDWORKS

Modeling Solutions Partner

Loading Station
Frame, Right

SIZE DWG. NO.

REV

B GE-19141 B

SCALE: 1:5 WEIGHT:

1

SHEET 4 OF 4

A



2X D .27 THRU— /

4X R.25

2X .88

3.00 ———

Note:

Material: #14 Galvanized Steel, Plated or Similar
Remove Sharp Edges Anb Burrs

Tag or Label With Part Number

PROPRIETARY AND CONFIDENTIAL
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APPLICATION

R.16

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

FIRST

/ ROBOTICS

TITLE:

COMPETITION

7
DS SOLIDWORKS

Modeling Solutions Partner

Angle, Support

SIZE DWG. NO.

B GE-19142

SCALE: 1:1

WEIGHT:

1

REV

SHEET 1 OF 1



\—\

r

o

Cable tie I’rem@ into place at four locations.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19144 Chute 1
2 GE-19145 Churro 2
3 GE-19146 Bottom 1
Steel Hex Head Screw, 1/4"-20 x 3/4"
4 hex_25 20_.75 long, fully threaded 4
UNLESS OTHERWISE SPECIFIED: DATE M FIRST =
I & ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETITION i
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
ANGULAR: MACH#1° BEND *1° | ¢\ = oo C h bl
TWO PLACE DECIMAL .01 A ’ r l
THREE PLACE DECIMAL +.001  MEG APPR. U Te SS e y
INTERPRET GEOMETRIC Q.A.
TERIAL
DRAWING IS THE SOLE PROPERTY OF MA A SlZE DWG NO REV
A, Y ErEOCTON e B GE-19143
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2
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4X @ .27 THRU

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.

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A Cosmetic Changes to Model 11/01/2018 DAF
B4 B 1.21 was .56, 4.07 was 2.07, 2.63 was 2.25 11/21/2018 DAF

~———— 14.75

2X R.25 Max
Note: _
J) 1.Material: 1/4" Thick Polycarbonate Sheet Clear
- 2.Remove Sharp Edges And Burrs
3.Tag Or Label With Part Number
: A\ FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE N O TiCS 1775 ——_—
DIMENSIONS ARE IN INCHES DRAWN | S COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +.01 ENG APPR. C h U 'I'e
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
NEXT ASSY USED ON NS B G E_ ] 9 ] 44 B
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1
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14.25

Note

%

(.50)

1. Make from Andymark Part AM-2241

2.
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Remove Sharp Edges And Burrs
3. Label Or Tag With Part Number
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TOLERANCES:
FRACTIONAL+1/16
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TWO PLACE DECIMAL  +.01
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INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH
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INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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Nofte:

1.Material: 1/8" Thick Polycarbonate Sheet Clear
2.Remove Sharp Edges and Burrs

3.Tag or Label With Part Number

FIRST

NAME DATE 2 ROBOTICS 1775 SOLIDWORKS

DRAWN / COMPETITION Modeling Solutions Partner

CHECKED TITLE:

ENG APPR. m

MFG APPR. B OTTO

Q.A.

COMMENTS:
SIZE DWG. NO. REV
SCALE: 1:3 WEIGHT: SHEET 1 OF 1

1



Nofte:

Tag and Label With Part Number

4

PERMISSION OF FIRST® IS PROHIBITED.
APPLICATION

DO NOT SCALE DRAWING

2

SCALE: 1:4 WEIGHT:

1

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
————.13)
B3 A Added Hole And Slot 2X 14.75 2X 14.75 10/19/2018 MXS
24.50
2X 22.50 —© o A
21.09
— 2X R.13
2X 200 —Fo o DETAIL A
1.38 SCALE1:2
0
O el UNLESS OTHERWISE SPECIFIED: \, FIRST
s & > 3 3 NAME | DAR ) ROBOTICS 75 SOLIDWORKS
< ~O < o — DIMENSIONS ARE IN INCHES DRAWN »—«€ COMPETITION Modeles Soiitions Farine!
N < - D ;g/kEcRTT\oNNCAEE'ﬂ/lé CHECKED TITLE:
N é C>sl ANGULAR: MACH*1° BEND #1° ENG APPR K h | B |<‘
TWO PLACE DECIMAL ~ +.01 :
THREE PLACE DECIMAL +.001 MFG APPR. ey O e O C | n g
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
Material: 1/8" Thick Polycarbonate Sheet Clear A D s MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
Remove Shorp Edges and Burrs OR AS AAWHOLE WITHOUT THE WRGTEN FINISH B G E— ] 9 ] 47 A
NEXT ASSY USED ON
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DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS PROHIBITED.
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APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
B-4 A Added slots 12/27/2018 DAF

——~—.25)

Note: '

Material: 1/4" Thick Polycarbonate Sheet Clear

Remove Sharp Edges And Burrs

Tag Or Label With Part Number
UNLESS OTHERWISE SPECIFIED: A FIRST

NAME | DATE ) ROBOTICS S SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN » COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH*1° BEND #1° ENG APPR. B B |<
TWO PLACE DECIMAL .01 I I I
THREE PLACE DECIMAL +.001 MFG APPR. U p e r O C
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19148 A
USED ON

DO NOT SCALE DRAWING

2

SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1




49 .50
5.50
1.75
~——— 13.75 22.00
2X R.25
(13—
Notes: _ .
1. Material: 1/8" thick polycarbonate, clear
2. Remove all burrs and sharp edges
3. Tag orlabel with part number.
UNLESS OTHERWISE SPECIFIED: NAME = DATE . ’R..gaBngICS - —
DIMENSIONS ARE IN INCHES DRAWN ~—< COMPETITION Medellng Sohitions Faitnes
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH1° BEND £1° s ropp B T
TWO PLACE DECIMAL ~ .01 I r I
THREE PLACE DECIMAL +.001 MFG APPR. U p e r O p
INTERPRET GEOMETRIC Q.A.
MATERIAL
DRAWING IS THE SOLE PROPERTY OF SlZE DWG NO REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E— ] 9 ] 49
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1
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A

Gap sizes are approximate and
may vary. Location on the
circumference may vary as well.

Noftes:
1. Assembly available to tfeams from VEXpro as item # 217-6562

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A4, B4 A Updated per updates made to GE-19153. 1/23/2019 CPO
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19151 Panel, Polycarbonate 1
2 GE-19153 Loop, Panel ]
UNLESS OTHERWISE SPECIFIED: | A, FIRST
NAME DATE L 2@ ROBOTICS p’S SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN DAF 8/22/18 —4 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH*1° BEND *1° P | b |
ENG APPR. A
TWO PLACE DECIMAL  +.01 ' r |
THREE PLACE DECIMAL +.001 | \MFG APPR. O n e SS e y
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL '
DRAWING IS THE SOLE PROPERTY OF SlZE DWG NO REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN NEXT ASSY USED ON FINISH B G E_ ] 9 ] 5 O A

PERMISSION OF FIRST® IS PROHIBITED.
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N

Nofte:

1. Material: 3/16 Polycarbonate, Clear
2.  Remove all burrs and sharp edges.
3. Screen print applied to both faces. i

[482.6mm]
@ 19.00in

[1 52.4mm}
@ 6.00in

PROPRIETARY AND CONFIDENTIAL
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NEXT ASSY

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A3 A Note about screen printing added. 12/31/2018 CPO
- [4.8mm]
19in

UNLESS OTHERWISE SPECIFIED: NAME DATE N FIRST >

%' P ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN DAF | 8/20/18 ~4 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
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ANGULAR: MACH*1° BEND *1°
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TOLERANCING PER: O yC O r O n O e

COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19151 A
USED ON

DO NOT SCALE DRAWING
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SCALE: 1:4 WEIGHT:

1

SHEET 1 OF 1




2.00in

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A 8/22/2018
B Updated drawing to match manufactured parts. 1/24/2019
[1519.9mm]
59.84in
[34.54mm] [34.54mm ]|
1.36in 1.36in
2 Places 86 Places
[22.86mm] [3.05mm]
.90in — A2in —
90 Places 4 Places [3mm] o
.12in
. e |
\/ \/
Uwsmﬂ> ' AN 1 l
| YV Y L W Y Y i |

[3mm]
12in = (B%mﬁ>
86 Places .20in
[6.1mm]
24in = =
86 Places
UNLESS OTHERWISE SPECIFIED: FIRST
Notes: . ' . NAME | DAT w ROBOTICS = SOLIDHORKS
1. Material: 2" Loop Fastener, Adhesive Backed. 3M Product SJ3571. DIMENSIONS ARE IN INCHES ' COMPETITION
2. CO|OI’. Wthe FRACTIONAL+1/16 CHECKED TITLE:
3. Adhesive: Acrylic Pressure Sensitive Adhesive e e e 217 ENG APPR. I_OO p P an el
THREE PLACE DECIMAL +.001 | MEG APPR. ’
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ' SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1
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10.50

Notes:
1. Material: 1/8" thick polycarbonate, clear

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

PROPRIETARY AND CONFIDENTIAL

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

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

MFIRST =
4 ROBOTICS DS SOLIDWORKS
- COMPETITION Modeling Solutions Partner

TITLE:
Bumper Side
SIZE DWG. NO. REV
B GE-19154
SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1



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.

NEXT ASSY

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19026 Keyhole Insert 1
2 GE-19098 Keyhole Insert Bottom 1
3 GE-19143 Chute Assembly 1
4 GE-19147 Keyhole Backing 1
5 GE-19148 Bumper Back 1
6 GE-19149 Bumper Top 1
7 GE-19154 Bumper Side 2
8 GE-19156 Plastic Assemblf,efLTooding Station, 1
9 GE-192159 Feeder Station Frame 1

1" x 28" Hook Fastener, Adhesive
10 Hook_1_28 Backed 1
11 Hook 1.3 1"x3 Hookggé’rkeender, Adhesive 6
12 Hook 1 45 1" X 45" HookB(FJCéslirgger, Adhesive )
13 Loop_1 28 1" x 28" LoopBI;cg:sligger, Adhesive 1
14 Loop_1_3 1"x 3" Loopggg(eender, Adhesive 6
15 Loop_1_45 1" x 45" LoopBch:sligger, Adhesive 9
Steel Hex Flat Head Screw, 1/4"-20 x
16 flat_hex_.25_20_1 1"long, fully threaded 4
Steel Hex Head Screw, 1/4"-20 x 3/4"
17 hex_.25_20_.75 long, fully threaded 4
18 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

USED ON

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME DATE ROBOTICS 1775 SOLIDWORKS
COMPETmON Modeling Solutions Partner

TITLE:

Loading Station
Assembly, Left

SIZE DWG. NO.

B GE-172155

SHEET 1 OF 4

SCALE: 1:10 WEIGHT:

1

REV




Both Sides
of Frame

Notes:
1. Apply the hook fastener to the aluminum frame.

2. Attach the loop fastener to the hook.
3. Peel the protective backing off the loop.

PROPRIETARY AND CONFIDENTIAL
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OR AS A WHOLE WITHOUT THE WRITTEN
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APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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COMMENTS:

FIRST
NAME = DATE M FOBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Loading Station
Assembly, Left

SIZE DWG. NO.

REV

B GE-172155

SCALE: 1:12 WEIGHT:

1

SHEET 2 OF 4



Cablie tie Item @ to ltem at two locations

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
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APPLICATION

USED ON

2

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
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ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

h i Q FIRST
NAME DATE ROBOTICS 1775 SOLIDWORKS
COMPETmON Modeling Solutions Partner

TITLE:

Loading Station
Assembly, Left

SIZE DWG. NO. REV
B GE-172155
SCALE: 1:12 WEIGHT: SHEET 3 OF 4
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PROPRIETARY AND CONFIDENTIAL
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FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN
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USED ON

(60.25)

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING
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DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

(5.25)

NAME
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Modeling Solutions Partner
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| COMPETITION

TITLE:

Loading Station
Assembly, Left

SIZE DWG. NO. REV
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SCALE: 1:16 WEIGHT: SHEET 4 OF 4
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REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A3, B3, GE-19251, GE-19252, GE-19253 added to assembly.
2-A3, 2- A Hardware used to mount GE-19138 changed. Updated 2/19/2019 CPO
B4 models of GE-19138, GE-19157, GE-19158 included.
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19134 Slot Guide, Large 1
2 GE-19135 Slot Guide, Small 1
3 GE-19138 Slot Guide, Angled 1
4 GE-19139 Slot Stop 1
5 GE-19140 Bumper, Rubber 1
6 GE-19142 Angle, Support 2
7 GE-19157 Loading Station Panel, Left 1
8 GE-19158 Slot Cover 1
9 GE-19190 6" brush 3
10 GE-19251 Slot Guide Spacer, Large 1
A 11 GE-19252 Slot Guide Spacer, Small 1
12 GE-19253 Silicone Bolt Cap 2
13 VisionTape 2" x 5.5" Retroreflective tape 2
14 button_hex_.25_20_1.25 Button Head, Hex, 1/4-20 x 1.25 1
Steel Hex Flat Head Screw, 1/4"-20 x 1"
16 flat_hex_10_32_1.375 Flat Head, Hex, 10-32 x 1.375" 2
17 flat_hex_10_32_.625 Flat Head, Hex, 10-32 x .625" 4
Steel Hex Head Screw, 1/4"-20 x 1-1/2"
18 hex_.2520_1.5 long, fully threaded 10
19 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 15
Low-Strength Steel Nylon-Insert Locknut,
20 |nylock_10_32 Zinc-Plated, 10-32 Thread Size 8
A . Flanged, Round Hex Head, #10-32 x 1-
21 round_hex_flange_10_32_1.5_partial 172" long, fully threaded 2
UNLESS OTHERWISE SPECIFIED: NAME DATE £ ,Sg!ésgﬂcs 1775 —
DIMENSIONS ARE IN INCHES DRAWN »—«¥ COMPETITION b e et
TOLERANCES: .
FRACTIONAL:1/16 . CHECKED TITLE: .
WO PLACE DECIMAL 201 ENG AP Plastic Assembly,
THREE PLACE DECIMAL +.001 3 .
i e Loading Station, Left
PROPRIETARY AND CONFIDENTIAL lT'\gLESRP:IETCINEG ,F\’AEERT:Rl CbMMENTS:
NS e SZE DWG, NO. REV
FIRST®. ANY REPRODUCTION IN PART
PERMISSION OF FRSTB 5 PROMBITED. NEXT ASSY woon B G E-1 9 ] 56 A
APPLICATION DO NOT SCALE DRAWING SCALE: 1:16 WEIGHT: SHEET 1 OF 2
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MATERIAL

FINISH

DO NOT SCALE DRAWING
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NOR V-~V MOOOV—-—9® KA NSO
— ION NMOUUOOIONOTO—ANM O™ V0
< = — == N ANNOOO®H IS

™ X X X X > X X X Pl >
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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.

70.00
2X 68.00
2X 67.50
2X 65.00
58.00
55.63
50.75
43.75
43.25
2X 41.50
2X 36.00
34.00
2X 31.00
2X 29.00
2X26.88
23.50
2X 22.72
2X 18.97

2X 18.22)
17.25
13.50
12.00
11.00
8.50

2X 3.78)
3.50

4X 3.38
2X 3.00
2.69

2X .75
56

3X .50

0

NEXT ASSY

APPLICATION

USED ON

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A4 A Added 8 .31 Holes 10/17/2018 MXS
A4 B 4X @.31 changed to C'sink 11/15/2018 DAF
A2, A4, Changed two holes from @ .27 to @.31. Added four
B4 c additional ©.31 holes. 2/19/2019 DAF
Notes:
1. Material: 1/4" Polycarbonate, Clear
2.  Remove all burrs and sharp edges.
3. Tag orlabel with part number.
UNLESS OTHERWISE SPECIFIED: FIRST
NAME | DATE m ROBOTICS 7S SOLIDWORK
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Wiodetng Sc\tions Parmee
TOLERANCES: TITLE:
FRACTIONAL1/16 CHECKED :
ANGULAR: MACH+1° BEND #1° L d M S.I. .I.'
ENG APPR.
TWO PLACE DECIMAL ~ .01
THREE PLACE DECIMAL +.001 | MFG APPR. O O I n g O I O n
INTERPRET GEOMETRIC Q.A. P | L f-I-
TOLERANCING PER: COMMENTS: O n e V4 e

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

SIZE DWG. NO.

B GE-172157 C

SCALE: 1:12 WEIGHT:

1

REV

SHEET 1 OF 1




55.63

50.75 ——

43.75

>

43.25

3400 ———

/A

8X @ .27 THRU—

1725 ————

13.50

8.50
6.54

2X 3.00

2.69
/75

56

3X.50

— e p— — p— —

4X R.25

3X 22.50

I

| 4X @ 22 THRU
@ .39 X 100°

—— 6X @ .31 Thru

/A

23.00

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.

NEXT ASSY

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
Increased hole diameter from @ .27 to @ .31, 2 places.
A3 A4l A Added two addifional @ .31 holes. 2/19/2019 DAF
Note:
1. Material: 1/4" Thick Polycarbonate Sheet Clear
2. Remove Sharp Edges and Burrs
3. Tag or Label With Part Number
UNLESS OTHERWISE SPECIFIED: FIRST
NAME = DATE w ROBOTICS 7S SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Wiodetng Sc\tions Parmee
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH+1° BEND #1° ENG APPR. S | _I_ C
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL +.001 MFG APPR. O O Ve r
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-12158 A
USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2

1




—{ 1425 |- —{ 1425 |~ REVISIONS
2 — f—— — f——
8.88 8.88 ZONE REV. DESCRIPTION DATE APPROVED
| | m m | | A3 A Corrected Item 3 Material Description 10/30/2018 DAF
o o)
N q
\>
Y / /@) (78.00) | L \\
(35.00) - / | T i §
-— ! 17.38 — |
.l 8.75 i S
— ] ]
2.75— %
~{52.82 7.25) \
ITEM NO.|PART NUMBER DESCRIPTION QTY.
1 GE-19159-01 |1-3/4" x .125" thk. Square Tubing, 6063 Aluminum 2 UNLESS OTHERWISE SPECIED: T o A\ FIRST .
2 |GE-19159-02 |1-3/4"x.125" thk. Square Tubing, 6063 Aluminum | 2 NSNS AREI INGHES | DR Mggﬁ,,?.;‘%m i
1.5"x 3" x .125" Rectangular Tubing, 60641 o CHECKED TITLE:
3 GE-19159-03 ; 2 ORALL 1S oD o170 . .
Aluminum A e e PEND 217 ENG APPR. I_O q d N g S -I-O -I-l on
4 GE-19159-04 | 1-3/4" x .125" thk. Square Tubing, 6063 Aluminum 2 THREE PLACEDECIMAL +.001 ' MFG APPR.
S GE-19159-05 |1-3/4" x .125" thk. Square Tu bing, 6063 Aluminum 2 PROPRIETARY AND CONFIDENTIAL rgfgg:sgﬁfgmeg}elc Sé;AMENTs: FrO m e ’ LefT
6  |GE-19159-07 |[1-3/4"x .125" thk. Square Tubing, 6063 AlUMINUM | 6 | Btawno s eSO propeely o MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART

7 |GE-19159-06 1-1/4" Schedule 40 Pipe, 6061 Aluminum 1 | ORAS A WHOLE WIHOUT THE WRITIEN NEXT ASSY USED ON e B GE-] 9 ] 59 A
8 GE-19159-08 1-1/4" Schedule 40 Pipe, 6061 Aluminum 2 APPLICATION DO NOT SCALE DRAWING SCALE: 1:18 WEIGHT: SHEET 1 OF 4

4

2

1




1741

4X 1/4
1/4 | | 2X ]/4|
" 174N 1-3
1/4| 1—3\(‘3 || -
/AN
2X 1/4 | |
, 1/4]
X 4

2X L

1/4]

1/4]

_

No weld permissible on inside of tubes. 3X

DETAIL A
SCALE 1 : 4

2X 1/4[\

r 11
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. NEXT ASSY USED ON
APPLICATION

D/1/4H 6X

UNLESS OTHERWISE SPECIFIED: NAME
DIMENSIONS ARE IN INCHES DRAWN

TOLERANCES:

FRACTIONAL +1/16 CHECKED

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL .01 ENG APPR.
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DATE

M FIRST >
I ROBOTICS DS SOLIDWORKS
coMPETITION nnnnnnnnnn olutions P: artner

TITLE:

Loading Station
Frame, Left

SIZE DWG. NO. REV

B GE-19159 A

SCALE: 1:16 WEIGHT: SHEET 2 OF 4

1



46.00

49.50

22.25 =

~————— 17.25

==

2X R J \—QX .26 X .75 THRU ONE WALL

L ox.38
24.50
24.50
22.50 — (3.00) =
= 2,00~ (13 )=

1/4-20 Tapped Hole

— 2X.75

2X 1/4-20 UNC THRU ONE WALL

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. NEXT ASSY USED ON

APPLICATION

~——— 400 ———————————————

(1.75)

~{.13)

(1.75)

(1.75)

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME DATE
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

TITLE:

_ A, FIRST
' @ ROBOTICS
COMPETITION Modeling Solutions Partnef

2
DS SOLIDWORKS

Loading Station
Frame, Left

SIZE DWG. NO.

B GE-19159 A

SCALE: 1:8 WEIGHT:

1

REV

SHEET 3 OF 4

A



~=—3.75 —

~—=—{1.75)
——t=—{.13)

(@1.66
(®1.38

—— 2‘50 [

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.

(P1.66
(1.38

NEXT ASSY

APPLICATION

USED ON

(1.75)

~—— 1426 ———

UNLESS OTHERWISE SPECIFIED:

NAME

DATE

N FIRST
» ROBOTICS

2
DS SOLIDWORKS

Modeling Solutions Partner

DIMENSIONS ARE IN INCHES DRAWN L e COMPETITION
TOLERANCES: TlTLE
FRACTIONAL#1/16 CHECKED :
ANGULAR: MACH#1° BEND #1° . .
Loading Station
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC an Frame. Le f 1
: ’
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
B GE-19159 A

DO NOT SCALE DRAWING

2

SCALE: 1:12 WEIGHT:

1

SHEET 4 OF 4



REVISIONS
— .50
Y ZONE REV. DESCRIPTION DATE APPROVED
- R
o o o
| B4 A Added note specifying hook fastener type. 1/10/2019 CPO
|
0 o
|
A Hook used is 3M Hook Fastener $J3572 {}
|
Hook tape placed flush
against cut out, centered
| | —
|
|
|
0 o 6.00
|
o o
o J
: FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE  ROEOTICS 1775 ———
DIMENSIONS ARE IN INCHES DRAWN e COMPETITION Modeling Solutions Partner
TOLERANCES: .
Notes: TN 1 sy 0 [ =S :
1. Assembly exists in red and blue configurations. TWO PLACE DECIMAL  +01° | ENG APPR. | | '|' ”
Y 9 T Panel Plastic Fu
TEMNO.|  PART NUMBER DESCRIPTION QTY. | reormemaer o conromma, TOLERANCNGFER. s Assembly
1 GE-19076 Cargo Ship Panel Plastic Full ]| ORAWNG S THE SOLE PROPERTY OF - v SIZE. DWG. NO. REV
. FIRST®. ANY REPRODUCTION IN PART NS B G E_ ‘| 9 ‘| 65 A
2 Hook_2 10 2" x 10" Hook, Adhesive Backed 2 Sg@?{;gﬁ 85,7;2,1,?5“ L;gi,ﬁﬁgf“ NEXT ASSY USED ON
3 VisionTape 2" x 5.5" Retroreflective tape 2 APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4

2

1




Notes:

A Hook used is 3M Hook Fastener SJ3572—

) —

1. Assembly exists in red and blue configurations.

ITEM NO. | PART NUMBER DESCRIPTION QTY
1 GE-19210 Cargo Ship Panel Plastic Left 1
2 Hook_2 10 2" x 10" Hook, Adhesive Backed 1
3 VisionTape 2" x 5.5" Retroreflective tape 1

4

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®|S PROHIBITED.

2

—  —————Hook tape placed flush

1

REVISIONS
50 ZONE REV. DESCRIPTION DATE APPROVED
Y
_r B4 A Added note specifying hook fastener type. 1/10/2019 CPO
against cut out, centered
6.00
UNLESS OTHERWISE SPECIFIED: NAME DATE EBRBSgTICS 1775 ———
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Sclytlens Fartres
TOLERANCES: TITLE:
FRACTIONAL1/16 CHECKED .
ANGULAR: MACH£1° BEND #1° P | Pl _I_° H |f
ENG APPR.
TWO PLACE DECIMAL ~ .01
THREE PLACE DECIMAL +.001 | MEG APPR. G n e G S I C G
INTERPRET GEOMETRIC QA. AS S e ' ' | b |y Le f'I'
TOLERANCING PER: COMMENTS: ’
MATERIAL SIZE DWG. NO. REV
B GE-192166 A
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1



(26.00) —— ={1.00)

T
(3.0

£ J

1T
)

)

o

Hook should be aligned so that it is centered
on the tube and flush with the end.

ITEM NO. PART NUMBER DESCRIPTION D%f%l(JlT/
1 GE-19038 Corral Tube Small 1
Note: Item @ can be either blue or red. Please see part drawing for more details. 2 Hook 2 22 2" x 22" HookBZc(I:sligger, Adhesive :
UNLESS OTHERWISE SPECIFIED: NAME = DATE Mgz)ﬂgg} cs o
DIMENSIONS ARE IN INCHES DRAWN A ¢ COMPETITION Voceing Sousons arne
FRACTONAL CHECKED TITLE:
FRACTIONAL 1/16

MCRACEBechy D1 1 PO Corral Tube Left Small
B et Fastener Assembly

INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL :

THE INFORMATION CONTAINED IN THIS TOLTEERRTNLONG = COMMENTS:

MATERIA
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH —
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

4 3 2 1



(48.00) ﬁ ﬁyoo)

; |-

Hook should be placed so that it is —{3.00)
centered and flush with the end.

I

ITEM NO. PART NUMBER DESCRIPTION Dg%;”f/
1 GE-19039 Corral Tube Long 1
2" x 42" Hook Fastener, Adhesive
2 Hook_2_ 42 Backed 1
Note: Item @ can be either blue or red. Please see part drawing for more details. UNLESS OTHERWISE SPECIFIED: NAME | DATE N PR s T —
DIMENSIONS ARE IN INCHES DRAWN ‘ COMPETITION  Medeins soutionsparcer
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:

Corral Tube Right
MLl Fastener Assembly

INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL :

THE INFORMATION CONTAINED IN THIS TOLTEERRTNLONG = COMMENTS:

MATERIA
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH —
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4 3 2 1



Hook should be centered on tube and flush to the end.

7 N
N
o~
o
(@

Notes: Item @ can be either blue or red. Refer to part drawing for more details.

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.

NEXT ASSY

ITEM NO. PART NUMBER DESCRIPTION betauit/
1 GE-19038 Corral Tube Small 1
2" x 22" Hook Fastener, Adhesive
2 Hook_2_ 22 Backed 1
; N | 4 4
UNLESS OTHERWISE SPECIFIED: NAME | DATE \ND l;)kBnglcs T —
DIMENSIONS ARE IN INCHES DRAWN » ¢ COMPETITION Modéling Solutions Partnes
FRACHONAL. 1/16 CHECKED TITLE: .
AGULAR MACH 12 BEND 1° Corral Tube Right
TWO PLACE DECIMAL .01 .
THREE PLACEDECIMAL  .001 | \MFG APPR. SmO ” FC]S'I'ener
e - Assembly
MATERIAL SIZE DWG. NO. REV
USED ON NS B G E_ ] 9 ] 69
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

2

1




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.

NEXT ASSY

ITEM NO. PART NUMBER DESCRIPTION D%%‘(J”/
1 GE-19032 HAB Level 2 Frame 1
2 GE-19035 Level 2 Top HDPE ]
1" X 46" Hook Fastener, Adhesive
3 Hook_1_46 Backed 1
4 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 12
5 Hook_1_36 1" x 36" Hook, Adhesive Backed 2
Steel Hex Drive Flat Head Screw
UNLESS OTHERWISE SPECIFIED: NAME DATE MS{)RBS;T oo 1775 ———
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modelg Sl Prtoet
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:
ANGULAR: MACH 1° BEND 1° ENG APPR.
e Hab 2 Fastener
e [o Assembly
COMMENTS:
MATERIAL SIZE DWG. NO. REV
USED ON FINGH B G E_ ] 9 ] 76
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 3

2

1




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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

2
DS SOLIDWORKS

Modeling Solutions Partner

Hab 2 Fastener

NAME DATE w S:)RBngI cs
DRAWN COMPETITION
CHECKED TITLE:
ENG APPR.
MFG APPR.
Assembly
COMMENTS:

SIZE DWG. NO.

REV

B GE-172176

SCALE: 1:12 WEIGHT:

1

SHEET 2 OF 3

A



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.

NEXT ASSY

APPLICATION

USED ON

Note:

Repeat on opposite side

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL 1/16

ANGULAR: MACH 1° BEND 1°
TWO PLACE DECIMAL .01
THREE PLACE DECIMAL  .001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

FIRST
| l\(> ROBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Hab 2 Fastener
Assembly

SIZE DWG. NO.

REV

B GE-172176

SCALE: 1:12 WEIGHT:

1

SHEET 3 OF 3

A



1.25
! ,
26 —
26—
% N
50 — | |-
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19115 Rocket Ramp 1| menroRmanonconmaneo N1
DRAWING IS THE SOLE PROPERTY OF
Loop_1_6 1" x 6" Loop, Adhesive Backed 1 O AS A WHOLE WITHOUT THE WRITTEN o asey o on
PERMISSION OF FIRST® IS PROHIBITED.
Loop_1_14 1"x 14" Loop, Adhesive Backed 1 APPLICATION

4

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

. FIRST
» ROBOTICS
COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Ramp

Left

SIZE DWG. NO.

REV

B GE-12180

SCALE: 1:3 WEIGHT:

1

SHEET 1 OF 1



e ——

26—

26 1.25
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19115 Rocket Ramp 1
Loop_1_6 1"x 6" Loop, Adhesive Backed ]
Loop_1_14 1"x 14" Loop, Adhesive Backed ]

4

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

. FIRST
» ROBOTICS
COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Rocket Ramp

Right

SIZE DWG. NO.

REV

B GE-19181

SCALE: 1:3 WEIGHT:

1

SHEET 1 OF 1



Hook should be centered on tube and flush with the end.

e

'
|

!

(48.00)
ITEM NO. PART NUMBER DESCRIPTION DgcTJ\L(JIT/
1 GE-19039 Corral Tube Long 1
Notes: ltem @ can be either blue or red. Refer to part drawing for more details. 2 Hook_2_42 2'x 47" HOOKBZOgligger' Adhesive |
UNLESS OTHERWISE SPECIFIED: NAME | DATE N A EnggT s - —
DIMENSIONS ARE ININCHES ~ DRAWN ‘ COMPETITION _Modeinasouons e
TOLERANCES: .
FRACTIONAL 1/16 CHECKED TITLE:

Corral Tube Left
MLl Fastener Assembly

INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL :

THE INFORMATION CONTAINED IN THIS TOLTEERRTNLONG = COMMENTS:

MATERIA
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH —
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4 3 2 1



Note:
All Lettering to face down

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.

NEXT ASSY

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
B3 A Changed Dimension to 78" 11/19/2018 MXS
2-B3 B Added Overall Dimension 11/19/2018 MXS
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19183-01 1-1/2" Schedule 40 PVC Pipe 2
GE-19184 90 Degree Elbow 4
GE-19183-02 1-1/2" Schedule 40 PVC Pipe 2

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL  +.01

THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

USED ON

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

FIRST

NAME | DATE IS roBoTICS S SOLIDWORKS
WP~ COMPETITION tosinssoluionsraine
TITLE:
Cargo Hold
Assembly
SIZE DWG. NO. REV
B GE-19183 B
SCALE: 1:12 WEIGHT: SHEET 1 OF 5

1




REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
1-B3 A Changed Dimension to 78" 11/19/2018 MXS
B3 B Added Overall Dimension 11/19/2018 MXS
82.23
12.23
UNLESS OTHERWISE SPECIFIED: NAME DATE I'R:’oRBng - 975 ——
DIMENSIONS ARE IN INCHES DRAWN | - COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +01 | ENGAPPR. ( O r O H O | d
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A. A b |
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS: S S e | I I y
THE INFORMATION CONTAINED IN THIS MATERIAL '
DRAWING IS THE SOLE PROPERTY OF SlZE DWG NO REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E— ] 9 ] 8 3 B
NEXT ASSY USED ON

PERMISSION OF FIRST® IS PROHIBITED.

APPLICATION

DO NOT SCALE DRAWING

2

SCALE: 1:12 WEIGHT:

1

SHEET2 OF 5

A



78.00

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.

NEXT ASSY

APPLICATION

USED ON

$1.90)

1 $1.59)

Note

1. Material: 1 1/2" Thick Schedule 40 PVC Pipe
2.Remove Sharp Edges and Burrs

3.Tag or Label With Part Number

UNLESS OTHERWISE SPECIFIED: NAME DATE D - o FIRST >
I & ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN | S COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +.01 ENG APPR. < O r O H O | d
THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

Assembly

COMMENTS:
SIZE DWG. NO. REV

B GE-19183 B

SCALE: 1:2 WEIGHT: SHEET 3 OF 5

1

A



©2.23

o

— .16

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.

NEXT ASSY

APPLICATION

USED ON

Nofte:

1.Standard-Wall PVC Pipe Fitting for Water
90 Degree Elbow Connector, White, 1-1/2 Socket Female

2. Mcmaster-Carr 4880K25
3.Tag or Label With Part Number

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:

FRACTIONAL+1/16

CHECKED

ANGULAR: MACH*1° BEND +1°
TWO PLACEDECIMAL .01 ENCAPPR.
THREE PLACE DECIMAL +.001  MEG APPR.

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

NAME

DATE

l\orlksr "
[ R ROBOTICS DS SOLIDWORKS
| . COMPETITION Modeling Solutions Partner

| Cargo Hold
Assembly
B GE-19183 B

1

A



8.00 ——————————

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.

NEXT ASSY

an

APPLICATION

USED ON

$1.59)

Note

$1.90)

1. Material: 1 1/2" Thick Schedule 40 PVC Pipe
2.Remove Sharp Edges and Burrs
3.Tag or Label With Part Number

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES DRAWN

TOLERANCES:

FRACTIONAL+1/16 CHECKED
. o o

ANGULAR: MACH+1° BEND #1 ENG APPR.

TWO PLACE DECIMAL  +.01

THREE PLACE DECI

INTERPRET GEOMETR
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE

2

MAL +.001 | MFG APPR.

IC Q.A.

COMMENTS:

DRAWING

NAME

DATE

Mrlksr "
.38 ' ROBOTICS DS SOLIDWORKS
| - COMPETITION Modeling Solutions Partner

| Cargo Hold
Assembly
B GE-19183 B

1

A



(©2.23) =

7T

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.

(@1.91) = 16)
Note:
1.Vendor: Mcmaster-Carr
2. 4880K25
UNLESS OTHERWISE SPECIFIED: NAME = DATE S’ORBngICS o
DIMENSIONS ARE IN INCHES DRAWN - : COMPETITION Modeling Solutions Partner
TOLERANCES: T|T|_E

FRACTIONAL+1/16 CHECKED

ANGULAR: MACH£1° BEND #1°
TWO PLACE DECIMAL ~ .01 ENG APPR. 9 O D e g re e

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA. E | b OW

TOLERANCING PER: COMMENTS:

MATERIAL SIZE DWG. NO. REV
NEXT ASSY USED ON NS A G E_ ] 9 ] 84 B
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1

2 1

A



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.

NEXT ASSY

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19186-02 1/2" Thick HDPE Sheet White 2
2 GE-19186-01 1/2" Thick HDPE Sheet White 2

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

. FIRST
e | T l\o ROBOTICS 75 SOLIDWORKS
| . COMPETITION Modeling Solutions Partner

TITLE:
Panel Hold
Assembly
SIZE DWG. NO. REV
B GE-19186
SCALE: 1:4 WEIGHT: SHEET 1 OF 3

1




2X 3.00

2X2.00

1.00

1.50

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.

NEXT ASSY

APPLICATION

USED ON

19.50
20.00

Nofte:
Material: 1/2" Thick HDPE Sheet White

1

2.
3
4

Finish: Smooth

21.00

Remove Sharp Edges and Burrs
Tag and Label With Part Number

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED

ANGULAR: MACH*1° BEND +1°
TWO PLACEDECIMAL .01 ENCAPPR.
THREE PLACE DECIMAL +.001  MEG APPR.

INTERPRET GEOMETRIC Q.A.

TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

COMMENTS:

, FIRST
NAME DATE M ROBOTICS S SOLIDWORKS
1 N CWPETITION Modeling Solutions Partner

h Panel Hold
Assembly

SIZE DWG. NO. REV

B GE-17186

SCALE: 1:2 WEIGHT: SHEET 2 OF 3

1

A



— O~ AN O N — M MU AN O M N L (@)
0 0 <t N 0 OO O I~ 0 — N — VO 0 — WOy < © m N O
AN 0 — 0 OY O M o0Mm oy N o — ~N ™ <10 W 00O 0 o O
o —— ™M™ LW W O ON o o~ — — —— —— = = = — — — ] N
0
11X 3.00 —F—— — — — — — — — — — —
2X 8.00
10.00
Note:
. . " . .
1. Material: 1/2" Thick HDPE Sheet White
2. Finish: Smooth
3. Remove Sharp Edges and Burrs
. UNLESS OTHERWISE SPECIFIED:
4. Tag and Label With Part Number
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL#1/16 CHECKED
ANGULAR: MACH+1° BEND *1°
TWO PLACE DECIMAL  +.01 ENG APPR.
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING

2

NAME

DATE

FIRST

ROBOTICS 1775 SOLIDWORKS

i - COMPETITION Modeling Solutions Partner

TITLE:
Panel Hold
Assembly

SIZE DWG. NO. REV
B GE-19186

SCALE: 1:2 WEIGHT: SHEET 3 OF 3

1

A



FIRST logo applied on face.

@ 13.00
Notes:
1 Description: Sportime Playground Ball, 13 Inches
2. Source: Sportime
3. ltem #:162313%E
4.  Available to teams as am-4000_cargo from AndyMark
5 Closest Item # sold by Sportime: 1293618

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

FIRST
NAME = DATE m ROBOTICS 7S SOLIDWORKS
DRAWN COMPETmON Modeling Solutions Partner
CHECKED TITLE:
ENG APPR. C
MFG APPR. O rg O
QA.
COMMENTS:
SIZE DWG. NO. REV
SCALE: 1:2 WEIGHT: SHEET 1 OF 1

1



2X @ .20 THRU—

5.50

Notes:

1. Supplier: Home Depot

2. Brand: Frost King

3.

4. Model #: C35PH

5. Home Depot SKU: 291722

6. Remove all burrs and sharp edges.
7. Bag or tag with part number.

6.00

Description: 1-3/4 in. x 36 in. White Plastic and Brush Door Sweep

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.

NEXT ASSY

APPLICATION

— 2X .31

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED

ANGULAR: MACH*1° BEND +1°
TWO PLACEDECIMAL .01 ENCAPPR.
THREE PLACE DECIMAL +.001  MEG APPR.

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

USED ON

DO NOT SCALE DRAWING

2

NAME DATE

M FIRST >
I ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

Brush Assembly 6",
Loading Station

SIZE DWG. NO. REV

B GE-19190

SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1



Notes:

—2x @ .25 THRU

(.23) i J ]
0 | |
o < © — <~ o
< Q ™ o M
— — — — N
2xR.13
(].88) e /\/ ™~
(1.46)
— .19
83 g
82 — N

5§

=

0
=

(1.31)

(2.18)
(2.38)

1. Corner Bracket, Galvanized Steel, 1-7/8" x 2-3/8" x 2-3/8

2.  Source: McMaster-Carr
3. Part Number: 15275A63

4.  Equivalent Substitutions Allowed

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.

NEXT ASSY

(R.26

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

—(.10)

DATE

TITLE:

FIRST

/ ROBOTICS
COMPETITION

Cargo Ship

7
DS SOLIDWORKS

Modeling Solutions Partner

Corner Bracket

SIZE DWG. NO.

B GE-12195

SCALE: 1:1

WEIGHT:

1

REV

SHEET 1 OF 1

A



oIS 2X R.20
o — —N
S N B1.1245 ;
1 5 ] L—  THRU ALL
195 %3 2X $.22
THRU ALL
3X R.23 4X @ .20 THRU o 6.37 7.75
T\ 1/4-20 UNC THRU ALL
50
= .13 % - o
4X R.20
40 ~— .40
Notes: —= 1.50=—

Material; 11 GA Galvanized Steel Sheet Metal

Remove all burrs and sharp edges

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. USED ON

NEXT ASSY

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

DRAWN

CHECKED

ANGULAR: MACH+1° BEND #1° ENG APPR.

TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

MFG APPR.

Q.A.
COMMENTS:

NAME DATE m FIRST
ROBOTICS
COMPETITION

O

-_/
(T
=Y

o

2
DS SOLIDWORKS

Modeling Solutions Partner

TITLE:

Shutter Motor
Bracket

SIZE DWG. NO. REV

A GE-19196

SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1

A



2.40
1.20

( T=—"2XR.20 A B

1.25 @
% 6.37

— @ 1.1245 THRU ALL

7.75
3XR.23 \ | 4X @ 20 THRU ALL
1/4-20 UNC THRU ALL
1.38 ) 0
f 4X R.20 1.50
- 13 40 40
Notes:
Material; 11 GA Galvanized Steel Sheet Metal
Remove all burrs and sharp edges
UNLESS OTHERWISE SPECIFIED: NAME DATE MSIORBSJT o p7S ——
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner A
TOLERANCES: T|T|_E

FRACTIONAL+1/16 CHECKED

ANGULAR: MACH+1° BEND #1°
Shutter Bracket

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL :

THE INFORMATION CONTAINED IN THIS TOLTEERRTNLQNG = COMMENTS:

MATERIA
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH —
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

2 ]



O 1.25
06

— 68.25
— 68.50

2X .63 2X @ .19 THRU ALL

Notes:

Material:VersaRoller Tube, 1-/4" OD x 1-¥%" ID x 1/16" Wall

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

' @ ROBOTICS
" COMPETITION

Shutter

SIZE DWG. NO.

A GE-191

SCALE: 1:16 WEIGHT:

1

2
DS SOLIDWORKS

Modeling Solutions Partner
P 1

REV

98

SHEET 1 OF 1

A



2.80
2.90
3.50

— @

Notes:

Material; 7075-Té6 Aluminum Black Anodized 1/2" Hex Shaft

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

R.10
¢ .247 +.003

NAME | DATE MFIRST >
€' > ROBOTICS DS SOLIDWORKS

DRAWN —4& COMPETITION MeicinssolionsPaner
CHECKED TITLE: .
e Shutter Middle
QA. Axle
COMMENTS:
SIZE DWG. NO. REV
A GE-19199
SCALE: 2:1 WEIGHT: SHEET 1 OF 1

]

A



3.25

Noftes:

Material: 7075-T6 Aluminum Black Anodized Hex Shaft 1/2"

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

NAME DATE ’
DRAWN

CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

4 ROBOTICS
- COMPETITION

TITLE:

Shutter End Axle

FIRST

SIZE DWG. NO.

A GE-19200

SCALE: 2:1

]

WEIGHT:

2
DS SOLIDWORKS

Modeling Solutions Partner

REV

SHEET 1 OF 1

A



ITEM NO. PART NUMBER DESCRIPTION QTY
1 GE-192196 Shutter Motor Bracket |
2 GE-19197 Shutter Bracket 5
3 GE-192198 Shutter Pipe 3
4 GE-19199 Shutter Middle Axle 4
5 GE-19200 Shutter End Axle 1
6 GE-19215 1/2" Hex Bearing 5
7 GE-19235 HTD Timing Pulley, 18 Tooth 1
8 GE-19237 Hex Shaft Collar 2
9 GE-19243 Coupler Assembly 2
10 GE-19248 Versa Hub 6

217-3351/217- . ;
11 4973/217-2816/217- Bag Motor w/ 50:1 gear reduction 1

2820

and hex output

4

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®|S PROHIBITED.

NEXT ASSY

APPLICATION

HIN

USED ON

)

1

H

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL£1/16

ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL *.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

—

\
G
=1I: @,

FIRST
4 ROBOTICS
¥ COMPETITION

TITLE:

Shutter Assembly

2
DS SOLIDWORKS

Modeling Solutions Partner

SIZE DWG. NO. REV

B GE-19201

SCALE: 1:24 WEIGHT: SHEET 1 OF 2

1

A



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®1S PROHIBITED.

NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

IN- FIRST
‘ » ROBOTICS
COMPETITION

TITLE:

Shutter Assembly

SIZE DWG. NO.

2
DS SOLIDWORKS

Modeling Solutions Partner

REV

B GE-19201

SCALE: 1:32 WEIGHT:

1

SHEET 2 OF 2

A



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

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19203 Nose Cone Bottom Shelf 1
2 GE-19204 Nose Cone Middle Shelf 1
3 GE-19205 Nose Cone Top Shelf 1
4 GE-19206 Nose Cone Churro 9
5 GE-19207 Nose Cone Left Face 1
6 GE-19208 Nose Cone Center Face 1
7 GE-19209 Nose Cone Right Face 1
8 GE-19216 Light Mounting Bracket 1
9 |hex_.25.20_75 Steel Hefgﬂgf’% S oeadad | s

Low-Strength Steel Nylon-Insert
10 nylock_10_32 Locknut, Zinc—Pléji;gd, 10-32 Thread 4
1 round_hex_10_32_.625 Round Hex Head, #10-32 x 5/8" 4

_full

long, fully threaded

PERMISSION OF FIRST® IS PROHIBITED.

4

1. Assembly exists in red and blue configurations.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

\. FIRST >
P ROBOTICS DS SOLIDWORKS

& Yrosorics S sounnons
TITLE:
Nose Cone
Assembly
SIZE DWG. NO. REV
B GE-19202
SCALE: 1:10 WEIGHT: SHEET 1 OF 2

1



Noftes:

1. Assemble base frame with items 1, 2, 3, 4 (gty. 9), and 9 (gty 18).
2. Aftach item 8 to the assembly using items 10 and 11 (4x each).
3. Aftachitems 5, 6, and 7 using black cable fies.

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.

NEXT ASSY

APPLICATION

USED ON

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

| FIRST
NAME DATE M ROBOTICS S SOLIDWORKS
- COMPETITION Modeling Solutions Partner

TITLE:
Nose Cone
Assembly
SIZE DWG. NO. REV
B GE-19202
SCALE: 1:5 WEIGHT: SHEET 2 OF 2

1



4

TAG SIZE QUANTITY
A @ .25 THRU ALL 6
B @ .27 THRU ALL 5
C @ .31 THRU ALL 4

Noftes:

1. Material: 1/8" thick, clear polycarbonate.
2. Remove all burrs and sharp edges.
3. Tag orlabel with part number.

19.69
2% 19.19 12xR.13
2x 18.32 @A oA
2% 17.69 / *C — *C
2x 16.41 Son ¢ >
& &
2% 16.19 *B °E
2x 15.69
10.44 / N
8.83 ©B
2x 3.25
2X 2.61
2x 2.41 l
4x 2.00 Y Joa A
2x 1.90 B &C & C B
2x 1.08 w
0
' 2 R
OO ONNANYVYMMOOUL OO OO N O N OO0 O —YTANONITNAN O NOLANO
CHT-—0RARSRAVSNH ©ow BROMOMKOANMRY & BN
— < ONOOOONON—— AN M o0 O~ O~ N T OOV OV O — M ONIMNOO
————— — — — A AN AN AN AN AN ANANANOO OO ™M
UNLESS OTHERWISE SPECIFIED: NAME
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL .01 ENG APPR.
THREE PLACE DECIMAL +.001  MEG APPR.
INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS.
THE INFORMATION CONTAINED IN THIS MATERIAL
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART e
OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING

2

— 4x R.93

DATE m FIRST
ROBOTICS
COMPETITION

| Nose Cone
Bottom Shelf

7
DS SOLIDWORKS
:

Modeling Solutions Partner

SIZE DWG. NO. REV
B GE-19203
SCALE: 1:5 WEIGHT: SHEET 1 OF 1

1

A



4 3 2 1

TAG SIZE QUANTITY
A @ .25 THRU ALL 6
B ¢ .27 THRU ALL 9
C @ .20 THRU ALL 4

17.69 / oA oA
2x 17.19 /
2x 15.69 B
2x 13.79 /
/oA oC  eC
2x 13.19 / ' '
2x11.19 / C e C
2x 9.85 / B B
8.85 +B
2x 3.27 Y / & A
4x 2.00 i / 4B B
0
’ \ H
(@) N O o~ AN O AN ™M < — O o — AN — M N < w0 AN
@™ —mnNOoy ANM O N v ON UM oA o o ~
AN ™M o0 0 o~ O o ™m O 00 O~ ™M 1 0O NN O M X O
— —_—— —_ — — AN N AN AN AN N O m o
P P
N N
UNLESS OTHERWISE SPECIFIED: NAME | DATE FIRST >
Notes: ROBOTICS DS SOLIDWORKS
ores: . . DIMENSIONS ARE IN INCHES DRAWN COMPETITION i e
1. Material: 1/8" thick, clear polycarbonate. IOLERANCES: CHECKED TITLE:
2. Remove all burrs and sharp edges. ANGULAR: MAGHS 19 BEND #1°
3 Tag or label with part number TWO PLACEDECIVAL 201~ ENC AP N Ose Cone
° g p * THREE PLACE DECIMAL 2-:00] MFG APPR.
INTERPRET GEOMETRIC Q.A. M I d d | e S h e |f
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
TEoRON oM s SZE DWG, NO. REV
o TSRS AT, B GE-19204
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:5 WEIGHT: SHEET 1 OF 1

4 3 2 1



4

TAG SIZE QUANTITY
A @ .25 THRU ALL 6
B @ .27 THRU ALL 4

12.64 v —
2x 12.14 o
4x9.85 oA -oB
2 2.6 /oA
2x 2.00 ©B
0
X
(@) (&) [e0) N N O o © ~N ™M N o o
S @ x o ~— O S ® g Q O !
N ™ v O O O NN o O N < ~O
— — — N N N
UNLESS OTHERWISE SPECIFIED: NAME
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES: CHECKED
. FRACTIONAL#1/16
Nofes: _ I ANGULAR: MACH1° BEND £1° L oo
1. Material: 1/8" thick, clear polycarbonate. TWO PLACE DECIMAL ~ £.01 :
2. Remove all burrs and sharp edges. THREEPLACE DECIMAL +.001 | MFG APPR.
3. TOg or label with part number. INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS.
THE INFORMATION CONTAINED IN THIS MATERIAL ’
DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART e

OR AS A WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

DO NOT SCALE DRAWING

2

DATE

A, FIRST
' ROBOTICS
COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Nose Cone Top

Shelf

SIZE DWG. NO.

REV

B GE-19205

SCALE: 1:3 WEIGHT:

1

SHEET 1 OF 1



REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
B3 A Added tolerance to tap depth. 11/1/2018 CPO
® 207 .88
1/4-20 UNC  .88+£.125 both ends
(.50)
—=— (.58)
9.88
Note: '
1. Make from AndyMark Part AM-3101-6 or equivalent.
2. Remove Sharp Edges and Buirrs.
3. Label or tag with Part Number.
UNLESS OTHERWISE SPECIFIED: [ FIRST
NAME DATE M ROBOTICS S SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN : COMPETITION Medellng Sohitions Faitnes
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
ANGULAR: MACH1° BEND £1° s ropp N C
TWO PLACE DECIMAL ~ .01
THREE PLACE DECIMAL +.001 MFG APPR. OS e O n e
Ch
PROPRIETARY AND CONFIDENTIAL ITNoTLESeP:ETcﬁfg EAEEQ:RIC COMMENTS: U rro
R R SZE DWG, NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E -_ ] 9 20 6 A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

2

1




—=——={ .06 )
Vot
37.23
@ .19 THRU ALL
25.50 1 |
.85
2x 21.50 / o o % s> 40 )
2x 20.75 ° o 12x @.25 THRU _;;1 / X %
15.50 —Internal radius not to exceed .125"
\_/
2x 10.50 ° °
2% 975 [ o o 55 21
DETAIL A
SCALE 1 : 1
2X 50 x R o
O ' [
(@) n O < oo oo o)
N O N P! ONOOW <
™M ©n O o~ 7o W To T NUo NI N N —
X X - UNLESS OTHERWISE SPECIFIED: NAME DATE A\ FI >
Not - & & DIMENSIONS ARE IN INCHES DRAWN ~— 'ggﬁn?:-g%ou DMSISOL'DWORKS
otes: TOLERANCES: TITLE:
1. Material: 1/16" thick polycarbonate, clear. S e 12 BEND 81 [
%. \Sﬁ\r?lqr\éebgllob&r)rﬁe%n% sfg%rg edges. THREE PLACE DECMAL 2001 | e APPR. Nose Cone LefT
4 TOg Or |Obe| WITh pOrT number PROPRIETARY AND CONFIDENTIAL lT'\gLEg;:IETCﬁJEg?’AEERTRlC QA FO Ce
THE INFORMATION CONTAINED IN THIS MATERIAL COMMENTS: SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF

FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN FINISH -
NEXT ASSY USED ON

PERMISSION OF FIRST® IS PROHIBITED.
APPLICATION DO NOT SCALE DRAWING SCALE: 1:6 WEIGHT: SHEET 1 OF 1

4 3 2 1



Notes:
Material: 1/16" thick polycarbonate, clear.

1.
2.
3.
4.

Remove all burrs and sharp edges.

® .19 THRU A

37.95
37.70
37.46

2x 26.00

2x 21.75
2x 21.00

2x 15.63

2x 10.50
2x9.75

5x .50

Vinyl to be applied to face.
Tag or label with part number.

4

LL (#10 dirill —— =— 95

Intfernal radius not to exceed .125"

14x .25 THRU

12x R.125

0
=
<

X
I\

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. NEXT ASSY USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

. FIRST
y @ ROBOTICS
¥ COMPETITION

TITLE:

7
DS SOLIDWORKS

Modeling Solutions Partner

Nose Cone
Center Face

SIZE DWG. NO.

REV

B GE-19208

SCALE: 1:6 WEIGHT:

1

SHEET 1 OF 1



AN\ 37.23

@ .19 THRU (#10 drill)
A 25.50 44
12x @.25THRU . . : 2% 21.50 £5L N *
i i 2x 20.75 ¢ 40 UV \
. 31
Internal radius not to exceed .125"— ‘/
15.50
\ 21 —= 55 =—
. R \ 2x 10.50 DETAIL A
29.75 SCALE 1 : 1
. 2x .50
N A

19.00—|°
(@)

2246 ——

o owmwo < n O wu
o oMNQ 0 N © o
o~ N W LWw o~ o v ™
— — - — AN
c>\1< c>\1< N N UNLESS OTHERWISE SPECIFIED: NAME DATE sgaBngICS o
DIMENSIONS ARE IN INCHES DRAWN e g COMPETITION Modeling Solutions Partner
Notes: TOLERANCES: CHECKED TITLE:
1. Material: 1/16" thick polycarbonate, clear. O GUAR, MAGHET® BEND +1°

2.  Remove all burrs and sharp edges. TWO PLACE DECIMAL 201 | O AR N oSse COﬂe R|g hT

THREE PLACE DECIMAL +.001 MFG APPR.

3. Vinyl fo be applied fo face.
4, Tag or label with part number. INTERPRET GEOMETRIC QA. FO Ce
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
e o s SZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E - ] 9 20 9
NEXT ASSY USED ON

PERMISSION OF FIRST® IS PROHIBITED.

APPLICATION DO NOT SCALE DRAWING SCALE: 1:6 WEIGHT: SHEET 1 OF 1

4 3 2 1



Engrave "L"in Screen print this side
specified location \
23.47 ~ M Ve
22.72 - o \
JE3= -
20.25 )
193 ———— &
18.97 B
15.47 6
3X .38 —
3XR.19 R8.25
/
i - 11.00
3X.50 | I 9.97 6
.31 THRU
3X .66
4.47 (38— 0
DETAIL A |
SCALE1:2 3.25
3.00
— 2X R.50
4
.75 & |
0 \ | / ]
O 00 O W 0 0
Yo 0 ™ ™
< — N —
™ é -
Part Number Color
GE-19210-BLU BLUE UNLESS OTHERWISE SPECIFIED: NAME = DATE \. FIRST >
GE-19210-RED RED DIMENSIONS ARE IN INCHES DRAWN M E(O)BI?’E'?I'SI'ION Df"'S?SL”‘DW”OFK )
FRACTIONAL £1/16 CHECKED TITLE:

. ANGULAR: MACH1° BEND #1° .
Note: TWO PLACE DECIMAL  +01 | ENGAPPR. ( G r O S h I
THREE PLACE DECIMAL £.001

Dimensions are identical to GE-19077 MFG APPR.

Material: 3/8" Thick Polycarbonate Sheet Clear INTERPRET GEOMETRIC QA PO nel PlOSTIC LefT

Finish: Apply red or blue screen print to indicated side PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
Tag or Label With Part Number THEINFORMATON CONTANED N T MATERIAL SIZE DWG. NO. REV
Remove sharp edges and burrs FIRST®. ANY REPRODUCTION IN PART B G E ‘| 92 ‘| O
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -
PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

4 3 2 1



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. NEXT ASSY USED ON

APPLICATION

®1.22)

Note:
Part Number:

(1.23)

1/2 in. Bore Hex Bearing, Flanged, Heavy Duty Inner Race (FR8ZZ-HexHD)

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

NAME = DATE M FIRST >
3% @ ROBOTICS DS SOLIDWORKS

DRAWN COMPETITION Modeling Solutions Partner
CHECKED TITLE:
A 1 .
o e 1/2" Hex Bearing
SS\MMENTS:
SIZE DWG. NO. REV
A GE-19215
SCALE: 2:1 WEIGHT: SHEET 1 OF 1

1

A



.25

8.16
&
4 X R.20 SR
X< > 10 O
O NN NN
0L L L]
ox 371  °
2 X313 1s
3.50 —

8.45

65.00°

4X @ .20 THRU ALL

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. NEXT ASSY USED ON

APPLICATION

Notes:
1: Material: .25" Clear Polycarbonate
2: Remove all burrs and sharp edges
3: Label Part 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 +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

A FIRST
' 9 ROBOTICS
f” COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Light Mounting
Bracket

SIZE DWG. NO.

REV

B GE-19216

SCALE: 1:4 WEIGHT:

1

SHEET 1 OF 1



REVISIONS
.50 j
ZONE REV. DESCRIPTION DATE APPROVED
~
* o)
Bl A Added note specifying hook fastener type. 1/10/2019 CPO
R
0
8 ——Hook used is 3M Hook Fastener SJ3572A
Hook tape placed flush /
against cut ouf, cenTered\ /@
N
6.00 O
0
: FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE  ROEOTICS 1775 ———
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner
Notes: lﬁ’k‘éﬁfgﬁfﬁ;],w CHECKED TITLE:
1. Assembly exists in red and blue configurations. e a1 ENG APPR. | | '|' |f
R Panel Plasfic Ha
mbl h
TEMNO. | PART NUMBER DESCRIPTION Qry romEARY AND CoNFOTAL NS e ASse Yy, Right
1 GE-19077 Cargo Ship Panel Plastic Right 1 DRAWING 1 THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV
> = %55 floch DO e B GE-19217 A
VisionTape x 5.5" Retroreflective tape 1 OR AS A WHOLE WITHOUT THE WRITTE NEXT ASSY USED ON
3 Hook 2 10 2" x 10" Hook, Adhesive Backed 1 APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4 3 2 1



“‘%N —{.88)
; - -

6.0

7.0
N
o
>
S
_

FIRST

UNLESS OTHERWISE SPECIFIED: NAME DATE 2 PR ics p’S —
Nofes: .. DIMENSIONS ARE IN INCHES DRAWN ~—+4 COMPETITION Medellng Sohitions Faitnes
1. Description: Cable Protector Long Segment TOLERANCES: TTLE:
FRACTIONAL#1/16 CHECKED :

2. Source: VEXpro ANGULAR: MACH#1° BEND #1°
3. ltem #:217-6294-001 TMOPACEDECHAL 201 | S5 Cable Protector

INTERPRET GEOMETRIC Q.A. I_O n g S e g m e n T

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ’ SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:5 WEIGHT: SHEET 1 OF 1

4 3 2 1



4.19 ~—{1.25—

A
(.125 *

iee

Notes:

1. Description: Cable Protector Strap
2.  Source: VEXpro

3. ltem #:217-6294-003

FIRST

UNLESS OTHERWISE SPECIFIED: NAME DATE \ >
) ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN — COMPETITION Modeling Solutions Partner

TOLERANCES: TITLE:

FRACTIONAL£1/16 CHECKED :

ANGULAR: MACH#1° BEND +1°
TWO PLACE DECIMAL .01 ENG APPR. ‘ O b | e PrO'I'e( :'I'OI’

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA. S 'I'rO p

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ’ SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF

FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E— ] 9 2 24
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

4 3 2 1



1" wide hook applied here

Notes:

1.
2.
3.

Description: Cable Protector Exit Segment
Source: VEXpro
ltem #:217-6294-002

(

6.03)

I

~—(3.29

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.

APPLICATION

<,T> I =

% 6.00%

~7.75

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED

ANGULAR: MACH*1° BEND +1°
TWO PLACEDECIMAL .01 ENCAPPR.
THREE PLACE DECIMAL +.001  MEG APPR.

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL

FINISH

USED ON

DO NOT SCALE DRAWING

2

NAME

DATE M FIRST -
4 ROBOTICS DS SOLIDWORKS
s COMPETI'I'ION Modeling Solutions Partner

TITLE:

Cable Protector
Exit Segment

SIZE DWG. NO. REV

B GE-19225

SCALE: 1:2 WEIGHT: SHEET 1 OF 1

1



N
TR TR A/ ]l]
8 8 8 ﬂ]
%
Notes: _ .
1. Item 2 (gty. 3) attached to item 1 using Item 3 (gty. 12).
2. Attachitem 4 (gty. 2) as shown.
UNLESS OTHERWISE SPECIFIED: NAME DATE M’R..ggsgﬂcs 1775 e
DIMENSIONS ARE IN INCHES DRAWN — COMPETITION Mocellng Sohitions Farties
ITEM NO. PART NUMBER DESCRIPTION QTY. FRACTIONAL: 1/16 CHECKED TITLE:
ANGULAR: MACH£1° BEND #1°
1 GE-19223 Cable Protector Long Segment 1 THREE PUACE DECIAL + o0 iﬁﬁi C d b | e P I’OTe C TOI’
2 GE-19224 Cable Protector STrOp 3 PROPRIETARY AND CONFIDENTIAL ITthESeP:ETcﬁwEg;AEEg:RIC iﬁMMENTs- I—O n g ASS e m b |y
. 5/32" Aluminum Rivet, .1875-.25 Grip TD:‘?EA‘&TSR'\IAATT}-II?N CL?';;A'EEEST‘YNT‘S MATERIAL ‘ SIZE DWG. NO. REV
3 rivet_.1563_.1875-.25 ange 12 FIRST®. EN? REP;gDUCT%N IN P(ZRT S B G E 'I 9 22 6
OR AS A WHOLE WITHOUT THE WRITTEN FINISH -
4 Hook 1 46 1" X 46" Hook Fastener, Adhesive 5 PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
— = Backed APPLICATION DO NOT SCALE DRAWING SCALE: 1:5 WEIGHT: SHEET 1 OF 1

4

2 1



(144.89)

Noftes:

1. Place item 1 onto the side border of the field, centered, scoring table side.

2. Place item 2 on top of the tabs of item 1.
3. Place each of the remaining item 2 pieces on top of the tabs of the prievious part as shown.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19225 Cable Protector Exit Segment 1
2 GE-19226 Cable Protector Long Assembly 3

4

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.

NEXT ASSY

USED ON

APPLICATION

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL+1/16

ANGULAR: MACH#*1° BEND *1°
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.
Q.A.

COMMENTS:

NAME DATE 2
DS SOLIDWORKS

Modeling Solutions Partner

M FIRST
R ROBOTICS
. COMPETITION

TITLE:

Cable Protector
Assembly

SIZE DWG. NO. REV

B GE-19227

SCALE: 1:10 WEIGHT: SHEET 1 OF 1

1



2X @ .25 THRU ALL

R.13 Typ.

/.88 U UJ U U U

6x7.25— |

6.13—

1.

ox 63—+

i ) )
oOwWwo 0 o o w o w 0 O N O o
NN D N D O N D N \e) N O S
— ™ < © o~ 1 O o — N O S\ ls) o)
X X X X X N N D™ <~ < YolYs) B
aad s ad FE && 5 &&

Notes: A

1. Remove burrs and sharp edges.

2. Material: 1/8" thk., clear polycarbonate UNLESS OTHERWISE SPECIFIED: e | o FIRST

[ 2
3. Tag orlabel with part number. » ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN -4 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .

WO PLACE DECIAL 201 | ENGAPPR Cargo Ship Bumper

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC Q.A. P | O S Ti C S i d e

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:

ORMATION CONTAINED IN THIS COMMENTS:
THE INF MATERIAL
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH —
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4 3 2 1



UNLESS OTHERWISE SPECIFIED: NAME DATE [ FIRST >

N ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN -4 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED :

ANGULAR: MACH=*1° BEND %1° M
GE-19228, with
4

THREE PLACE DECIMAL +.001  MEG APPR.

ITEM NO. PART NUMBER DESCRIPTION QTY — N Loo o
| loEi922s Cargo Ship bumper Plasfic Side | 1|, ormer e SR o -
- DRAWING IS THE SOLE PROPERTY OF DWG. NO. REV
2 Loop_1_15 1" Adhesive-Backed Loop, 15" Long 4 FIRST. ANY REPRODUCTION IN PART AN B GE-19228-Assembly
- - - PERMISSION OF FIRST®IS PROHIBITED. NEXT ASSY USED ON
3 LOOp—] _34 1"x 34 LOOp' Adhesive Backed 2 APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 1

4 3 2 1



—(.13)

R.13 Typ.

/.88
4x7.25 — -~ - -

4x .63 \—[_] M M M

(@] n O n O o w o w o
N @ N ® BN D N =
o < O O~ O O o — L
X X X X AN N o ™M <
AN N AN N xX X xX X
AN N AN N
. UNLESS OTHERWISE SPECIFIED: [ FIRST
Notes: NAME = DATE M ROBOTICS S SOLIDWORKS
1. Remove all burrs and sharp edges. DIMENSIONS ARE ININCHES | DRAWN "l COMPETITION  osinasovtonsarner
2. Material: 1/8" thk., clear polycarbonate TR ANCES: e CHECKED TITLE:

3. Tag or label with part number. mggﬁl&m&%ﬁ;%ﬂg:w ENG APPR. COrgO Ship Bumper

THREE PLACE DECIMAL +.001 MFG APPR.

Plastic Front

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL ’ SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF
FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E - ] 9 2 2 9 A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 1

4 3 2 1



1.50=—

~— 4.00 —

~— /.00 ————

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19229 Cargo Ship Bumper Plastic Front 1
2 Loop_1_42 1" x 42" Loop, Adhesive Backed 1
3 Loop_1_9 1"x 9" Loop, Adhesive Backed 1
4 Loop_1_15 1" Adhesive-Backed Loop, 15" Long 1

4

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®|S PROHIBITED.

NEXT ASSY

UNLESS OTHERWISE SPECIFIED: NAME DATE M EIORBSOTTICS D7S ————
DIMENSIONS ARE IN INCHES DRAWN 4 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:

FRACTIONAL#1/16 CHECKED
ANGULAR: MACH#1° BEND £1°
TWO PLACEDECIMAL  £01 NG APPR.

GE-19229, with

THREE PLACE DECIMAL £.001 | MFG APPR.
INTERPRET GEOMETRIC QA. | p
TOLERANCING PER: COMMENTS: O O
MATERIAL SIZE DWG. NO. REV
FINISH B GE-1 9229'Assemb|y
USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2 1



—(.25)

/f8X .25 X .50 THRU ALL

7.88

4613 —F—D @D

R.50

4x1.75 D
1.10 ;
(@) e e ™ o (00) Lo Lo o
N N — o Q ™ ™ Q
— (4] o0 N L o N <
N N x X
N N
UNLESS OTHERWISE SPECIFIED: NAME | DATE
DIMENSIONS ARE IN INCHES DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED
ANGULAR: MACH#1° BEND #1°
Notes: TWO PLACE DECIMAL ~ .01 ENG APPR.
° THREE PLACE DECIMAL +.001 MFG APPR.
1. Remove all burrs and sharp edges.
i~ | " INTERPRET GEOMETRIC QA.
2. Material: 1/4 Thk' clear polycorbono’re PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
3. Tag or label with part number THE INFORMATION CONTAINED IN THIS MATERIAL ’
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loop fastener
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Note: Cut Edges need to be hemmed
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\\Block Rip Stop Nylon IFR
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Note:
Description: HD Timing Pulley 18 Tooth
Source: VEXpro
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Equivalent Substituations allowed
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3.
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DIMENSIONS ARE IN INCHES
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1. Description: Clamping Shaft Collar - 1/2" Hex ID
2. Source: Vex Pro
3. ltem# 217-2737
4.  Equivalent Substitutions allowed
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Notes:
Description: Oldham Coupler Assembly

Source: Ruland
[fem: Ruland OCT16-4-A and OD16/25-AT
Equivalent Substituations allowed
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Gap sizes are approximate and
may vary. Location on the
circumference may vary as well.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-19153 Loop, Panel 1
2 GE-19245 Null Panel, Polycarbonate 1
3 GE-19246 Null Offset Bracket 2
4 GE-19247 Null Knob 2
5 nylock_.25_20 Steel Nylon-Insert Locknut, 1/4"-20 4

Low-Strength Steel Nylon-Insert
6 nylock_10_32 Locknut, Zinc-Plated, 10-32 Thread 2
Size
7 round_hex_.25_20_.75 |Steel Button Head Hex Drive Screw, 4
_full 1/4"-20 x 3/4" long, fully threaded
8 round_hex_10_32_1.5_ |Steel Button Head Hex Screw, 10-32 2
partial x 1.5" long, partially threaded
9 spacer_.192_.5_.3125 | Spacer, .192"ID, .5" OD, .3125" thk 2

4

3
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~——2x 5.25
Note:
1. Material: 3/16 Polycarbonate, Clear
2.  Remove all burrs and sharp edges.
3. Screen print applied to both faces.
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2X 4.58 —
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Null Panel,
Polycarbonate

SIZE DWG. NO. REV
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SCALE: 1:3 WEIGHT: SHEET 1 OF 1
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4x @ .25 THRU—

Notes:
Description: Offset-Surface Bracket, 3/4" x 1-1/4" x 1-1/2"

1.
2.
3.
4.

Source: McMaster-Carr
ltem #: 1030A11
Equivalent substitutions allowed

~( .88 )——

—— @ .38 THRU

e —— 2‘00 _——
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1. Description: Black Plastic Turn Latch, 1-9/16" Long Arm
2. Source: McMaster-Carr PROPRIETARY AND CONFIDENTIAL
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Note:
Description: Versa Hub
Source: VEXpro
ltem#: 217-5895
Equivalent Substitutions Allowed
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Notes:

1. Material: 1/8" Polycarbonate, Clear
2. Remove all burrs and sharp edges.
3. Tag orlabel with part number.
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Notes:
1. 1/8"Polycarbonate, Clear.
%. Remove all burrs and sharp edges.

Tag or label with part number.
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Notes:

1. Silicone Rubber Push-on Cap for 3/16" OD.
2. Source: McMaster

3. ltem #:92805K33

4. Equivalent substitutions allowed.
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