4 3 2 1

ITEM NO. PART NUMBER DESCRIPTION REVISIONS
: GE-2000] TS 1212LD-C3P, 3 WOy Corner Block L|ghT 4 ZONE REV. DESCRIPTION DATE APPROVED
Duty Truss, Total Structures 52 B2 B3 2AZ IS Added Generator Switch Lock Out - Field Attachment, Added Sheef 510 | 5 4 o000 KAMC
) GE.20002 TS 1212LD-C4P, 4 Woy Corner Block nghT ) 4B 4B2 5-A2 Detail Assembly, Updated Tolerance in Title Blocks, Updated Tolerances.
) Duty Truss, Total Structures
TS 1212LD-48P, 48" x 12" x 12" Light Duty
3 GE-20003 Truss, Total Structures 8
TS 1212LD-60P, 60" x 12" x 12" Light Duty A ° Pt 0
4 GE-20004 Truss, Total Structures 4 AP
TS 1212LD-144P, 144" x 12" x 12" Light Duty &< K% :
S GE-20005 Truss, Total Structures 3
6 GE-20006 Cheeseborough for Truss _ Stacked 8
7 |GE-20020 Generator Switch Assembly 2 @
8 GE-20022 Pivot Pole to G%noe”rgr’ror Switch Shaft )
Generator Switch Lock Out - Field
v GE-20028 Attachment 4 A °
10 GE-20031 Truss Base with Nut Chassis 4 2 )
g i
11 GE-20035 Jig for Cheeseboroughs 6 :i., .” 5;_
g
12 GE-20041 Truss Vinyl Plastic 8 |’.;; y }
Al .
13 GE-20043 Shield Generator Truss Leg Plastic 12 |'; Q—:; ) :';_
14 GE-20044 Shield Generator Truss Leg Plastic_Trench | 4 ;‘Ii i/: e S Z
" - " \ - s i . 4!
15 |GE-20046 Boundary 75.38" w/ hook 4 > § _ ﬁ % &
16 GE-20047 Boundary 63.5" w/ hook 2 2 7 \;—; Z: :,3 @
17 |GE-20048 Boundary 57.5" w/ hook 4 i;’\ :,= @
18 GE-20049 Boundary 66.25" w/ hook 4 N %I
19 GE-20057 Floor Protector Assembly, Left 2 Q Ib %,l @
Floor Protector Notched Carpeted Q|22 @
20 |GE-20058 Assembly, Right 2 R ;_I (25)
21 |GE-20067 Hard Stop, Large 2 @ @ 92 ;‘,l ® @
22 |GE-20068 Hard Stop, Smalll 2 @ NS @ G
23 |GE-20500 Power Cell 10 @ @ A
5 hex_.625.11 2.00 Hex Head Bolt, 5/8'-11 Thread, 2" length | 104 UNLESS OTHERWISE SPECIFIED: NAME = DATE INZN I'R:gaBnglcs T
26 h t_.625_11 5/8"-11 h t 88 DIMENSIONS AREININCHES ~ DRAWN B4 COMPETITION  osnssousorsrame
L.e);:i\_' gl f ) exnu E)S,k'éﬁfg‘g,ff;,c_:m . CHECKED TITLE:
i ssem or . . NE PLACE DECIMAL: +/- 0.5 } M
27 Sk?ield Genergi/’ror_Blue Light Assembly for Shield Generator_ Red | 3 TWO PLACE DECIMAL: +/-0.50 iﬁﬁi S h S | d G enera TO I
Light Assembly for . . INTERPRET GEOMETRIC QA.
28 Sk% eld Gener g’r or Red Light Assembly for Shield Generator_Red | 3 Elig%gigagggigg;%?; IAO;TEERRT:LC'NG PER: COMMENTS: ST TBWE TG, REV
i i FIRST®. ANY REPRODUCTION IN PART
29  |StackLight_Assembly Stack Light Assembly 2 R s AT S oy B G E_QOOOO A
30 washer_flat_.625 Flat washer for 5/8" screw 192 APPLICATION DO NOT SCALE DRAWING SCALE: 1:36 WEIGHT: SHEET 1 OF 5
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Notes:
1.

-/

v/

QA sy

BV A

NS

@ @ @ @ @ are aftached via @ , ,, and secured to the field carpet via . These

parts have volunteer requirements for assembly.

@ is atftached to @ via @ and aligned using @ . Liffing and securing @ has volunteer requirements.

Attach flush to @ on both @ assemblies .
Attach @ to @ by looping around Truss. Ensure loops on @ are facing towards @ . To move out of the

way, aftach @ to @ or @ using the attached magnet. A
Aftach @ and @ using appropriate hardware.
Secure and @ to Truss using 50-Ib cable fies.

Secure to Truss using 50-Ib cable fies.

. . PROPRIETARY AND CONFIDENTIAL
Secure fo Truss using 50-Ib cable ties. 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 +/-1/2

ONE PLACE DECIMAL: +/- 0.5
TWO PLACE DECIMAL: +/- 0.50

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME

DATE

-
o

-

L

A A
N

A, FIRST -
& ROBOTICS DS SOLIDWORKS
& connPETmON Modeling Solutions Partner

TITLE:

Shield Generator

SIZE DWG. NO. REV
B GE-20000 A
SCALE: 1:36 WEIGHT: SHEET2 OF 5
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Notes:

1.

2.

Align and @ with boundaries on . Apply colored Gaffers Tape to boundaries on .

Align 2X @ between 2X @ .

Align center of between 2X and 2X® X
Place and between Boundaries.
Attach @ and with 120-Ib cable ties. Be sure align with Trenches.

Place @ on Boundaries as needed. 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
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UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

FRACTIONAL +/-1/2

ONE PLACE DECIMAL: +/- 0.5
TWO PLACE DECIMAL: +/- 0.50

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

A, FIRST -
& ROBOTICS DS SOLIDWORKS
& connPETmON Modeling Solutions Partner

TITLE:

Shield Generator

SIZE DWG. NO. REV
B GE-20000 A
SCALE: 1:36 WEIGHT: SHEET3 OF 5

1



A <—— % . +.25 )
| 12.18) (201%25 17500 2881250
: 1250 -.50 12.13)
]

[

N W |

(111.80)

i WY | ik | E——
5| A, il

(74.99)

A62.13

|
L e

|

N\~

(14.49)

'

SECTION A-A

= (180.75)

_

/A A

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN connPETmON Modeling Solutions Partner

TOLERANCES: TITLE

FRACTIONAL +/-1/2 CHECKED :

ONE PLACE DECIMAL: +/- 0.5

Notes: TWO PLACE DECIMAL: +/-0.50 | ENC APPR: S h ie | d G e N e rO 'I'O I

All dimensions in parentheses () are REFERENCE dimensions. MFG APPR.
INTERPRET GEOMETRIC Q.A.
ey o conae e
DRAWING IS THE SOLE PROPERTY OF SIZE DWG. NO.

REV
FIRST®. ANY REPRODUCTION IN PART e B E 2 O O O O A
OR AS A WHOLE WITHOUT THE WRITTEN < ; -
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:30 WEIGHT: SHEET 4 OF 5
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Daisy Chain may extend below
truss, or wrap over truss. Daisy

Noftes:
All dimensions in parentheses () are REFERENCE dimensions.

4

—ﬁi Ny,
(9.24)
DETAIL A
SCALET1:12
Generator Switch Lock Out - Field
Attachment is attached to lower
rung of Truss, positioned behind
hard stops.
UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL +/- 1/2
ONE PLACE DECIMAL: +/- 0.5
TWO PLACE DECIMAL: +/- 0.50
INTERPRET GEOMETRIC
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:
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

3 2

Chain will not extend lower
than Hard Stop Hitting Plate.

4

NAME
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE

DETAIL B
SCALE1:12

Sheet added in Rev. A A

FIRST >
) & ROBOTICS DS SOLIDWORKS
K 4 COMPETmON Modeling Solutions Partner

TITLE:

Shield Generator

SIZE DWG. NO. REV
B GE-20000 A
SCALE: 1:36 WEIGHT: SHEET 5 OF 5

1



REVISIONS

ZONE

REV.

DESCRIPTION

DATE APPROVED

A3

Added Note

10/28/2019 KAMC

i =

(12.25)

———{12.75)—= ——{1238)—=

DESCRIPTION: 6061-T6 ALUMINUM - LIGHT DUTY TRUSS,
3-SIDED CORNER BLOCK

VENDOR: TOTAL STRUCTURES
PART NUMBER: TS 1212LD-C3P

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

4 3

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 ‘D7S SOLIDWORKS
KAMC  9/23/19 COMPETITION Modeling Solutions Partner

TITLE:

TS 1212LD-C3P, 3 Way Corner
Block Light Duty Truss, Total

Structures
SIZE DWG. NO. REV
B GE-20001 A
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1

A



REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
. CE—— ———— .
o o A3 A Added Note 10/28/2019 KAMC
@) ¢
— T J X
(12.38)
)
~—12.75 )—
DESCRIPTION: 6061-T6 ALUMINUM - LIGHT DUTY TRUSS,
4-SIDED CORNER BLOCK
UNLESS OTHERWISE SPECIFIED: NAME DATE INO ;giésg_r s 1775 W
. KAMC o odling Solutions Partner
VENDOR: TOTAL STRUCTURES e g E COMPETTION
THREE PLACE DECIMAL +.001 | \MFG APPR. ,
PART NUMBER: TS 1212LD-C4P Structures
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
DRAWING IS THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART S B G E_20002 A

NOTE: SUBSTITUTIONS NOT ALLOWED /A ssuesmenismmee o
4 3

DO NOT SCALE DRAWING

2

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1




(48.00

\

/

DESCRIPTION: 6061-T6 ALUMINUM - LIGHT DUTY TRUSS,

48" X 12" X 127

VENDOR: TOTAL STRUCTURES
PART NUMBER: TS 1212LD-048P
NOTE: SUBSTITUTIONS NOT ALLOWED

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

REVISIONS

ZONE

DESCRIPTION DATE APPROVED

A3

Added Note 10/28/2019 KAMC

USED ON

~—{12.00 )|—

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 FIRST =
e e DY RGEOTes  Fsouwons
TITLE:
TS 1212LD-48P, 48" x 12" x
12" Light Duty Truss, Total

Structures
SIZE DWG. NO. REV
B GE-20003
SCALE: 1:8 WEIGHT: SHEET 1 OF 1

1

A



N

i

{60.00)

DESCRIPTION: 6061-T6 ALUMINUM - LIGHT DUTY TRUSS,

60" X 12" X 12"
VENDOR: TOTAL STRUCTURES
PART NUMBER: TS 1212LD-060P

NOTE: SUBSTITUTIONS NOT ALLOWED /A

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

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A3 A Added Note 10/28/2019 KAMC
UNLESS OTHERWISE SPECIFIED: NAME DATE w;g!ésg:r s 1775 W
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/23/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH*1° BEND *1° n n
TWO PLACE DECIMAL .01 ENG APPR. TS ]2] 2LD‘6OP, 60 X ] 2 X
THREE PLACE DECIMAL +.001 MFG APPR. -l 2|| Ligh.l_ DU.I_y TrUSS TO.I_Ol
7
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS. STrUCTureS
MATERIAL SIZE DWG. NO. REV
B GE-20004
USED ON
DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 1

2

1

A



REVISIONS

ZONE

DESCRIPTION

DATE APPROVED

A3

Added Note

10/28/2019 KAMC

AN A

B N [ )
1 —

(144.00)

DESCRIPTION: 6061-T6 ALUMINUM - LIGHT DUTY TRUSS,
144" X 12" X 127

VENDOR: TOTAL STRUCTURES
PART NUMBER: TS 1212LD-144P

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

NOTE: SUBSTITUTIONS NOT ALLOWED /A &5 wres  weo
4 3

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:

A\ FIRST -
38 @ ROBOTICS DS SOLIDWORKS
P~ COMPETITION Modeling Solutions Partner
TITLE:

TS 1212LD-144P, 144" x 12"
x 12" Light Duty Truss,
Total Structures

NAME DATE
KAMC | 9/23/19

SIZE DWG. NO. REV
B GE-20005 A
SCALE: 1:24 WEIGHT: SHEET 1 OF 1

1




~{3.71 )

THE LIGHT SOURCE WING NUT

==
FASTENS FROM
1.25" OD PIPE TO 2" OD PIPE
I =
=
i 1/2" X 1-1/4" THREADED ROD ]
O O
O
O
(5.94) THE LIGHT SOURCE WING NUT
1
FASTENS FROM
= 1.25" OD PIPE TO 2" OD PIPE =

1/2" X 1-1/4" THREADED ROD
DESCRIPTION: STACKED, 90 DEG OFF SET, CHEESE BOROUGH

FOR TRUSS - MEGA-SWIVEL COUPLER, SILVER | A

FIRST

UNLESS OTHERWISE SPECIFIED: NAME DATE N ROBOTICS S SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN KAMC 10/28/19 B ~—4 COMPETITION B st
VENDOR: TOTAL STRUCTURES VIA THE LIGHT SOURCE FRACTONALE /1 crecke TITLE:

WO PLACEDECIAL 201 ENGAPPR Cheeseborough for

THREE PLACE DECIMAL +.001 MFG APPR.

PART NUMBER: MLSM MEGA COUPLER e Truss _ Stacked

COMMENTS:

THE INFORMATION CONTAINED IN THIS MATERIAL SlZE DWG. NO. REV
FIRSTD. Y REPRODUCTION N PART CHEESEBOROUGH B G E QOOO 6
NOTE: SUBSTITUTIONS NOT ALLOWED o S I e soon ™ Giver VYo - 0
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1

4 3 2 1



FASTENS FROM
1.25" OD PIPETO 2" OD PIPE

i
THE LIGHT SOURCE WING NUT g

l\uz X 1-1/4" HEX HEAD BOLT ~—{2.00 )=

~—(3.71 )——

DESCRIPTION: CHEESE BOROUGH FOR TRUSS - MLM MEGA COUPLER, SILVER

UNLESS OTHERWISE SPECIFIED: NAME DATE M’R!BR&SSTICS D7S T
VENDOR: TOTAL STRUCTURES VIA THE LIGHT SOURCE ST Fevper s DS proBomes | B sououon
TOLERANCES:
FRACTIONAL+1/16 CHECKED TITLE:

PART NUMBER: MLM MEGA COUPLER g Cheeseborough
for Truss _ Single

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:

. THE INFORMATION CONTAINED IN THIS MATERIAL SIZE DWG. NO. REV

NOTE: SUBSTITUTIONS NOT ALLOWED e CLEESEBOROUSH B " GEZ20007 O
SEASIIOTIENTE | s | umon SLver (NAME BRAND:

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

4 3 2 1



~———{326)—— | ~—{1.06

UNLESS OTHERWISE SPECIFIED: NAME DATE \. FIRST >
.38 @ ROBOTICS DS SOLIDWORKS

DESCRIPTION: SAFETY EDGE & CORNER GAURD, NBR FOAM, ONYX DIVENSIONS AREININCHES  DRAWN ane Pansng| ¢ COMPETITION e

FRACTIONAL+1/16 CHECKED :

THREE PLACE DECIMAL +.001 MFG APPR. .
PART NUMBER: 1305 Generator Switch

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
PACKAGE QUANTITY: 18FEET THE INFORMATION CONTAINED N TH VATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART o B G E _ 2 OOO8
NOTE: CUT TO LENGTH FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 2

4 3 2 1



_—{3.8 )

DESCRIPTION: SAFETY EDGE & CORNER GAURD, NBR FOAM, ONYX
VENDOR: ROVING COVE

PART NUMBER: 1305

PACKAGE QUANTITY: 18FEET

NOTE: CUT TO LENGTH

~—{1.06 |

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

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 % 9 ROBOTICS ,775 SOLIDWORKS
KAMC ]2/]5/]9 ~ COMPETmON Modeling Solutions Partner
TITLE:

Foam Cushion for
Generator Switch

SIZE DWG. NO. REV

B GE-20008

SCALE: 1:1 WEIGHT: SHEET 2 OF 2

1



4

ITEM NO. PART NUMBER DESCRIPTION QTY. REVISIONS
] GE-20010 - 01 Hanger - Top 2 ZONE REV. DESCRIPTION DATE APPROVED
2 GE-20010 - 02 Hanger - Center Leg 1 A MULTIPLE PARTS UPDATED, WEIGHT UPDATED, OVERALL ASSEMBLY 9/10/2019 KAMC
3 GE-20010-03 Hanger - Cenfer Leg, Face ] A3, 8-B2 B POST PRODUCTION - CHANGED PIN TO COTTER PIN STYLE 11/18/2019 KAMC
4 GE-20010 - 04 Hanger - Side Leg 2
5 GE-20010 - 05 Hanger - Side Leg, Face 2
6 GE-20010 - 06 Hanger - Cross Bar 2
7 GE-20010 - 07 Hanger - Cross Bar, Top 2
8 GE-20010 - 08 Hanger - Cross Bar, Bottom 2
9 GE-20010 - 09 Hanger - Hanging Pole 1
10 GE-20010-10 Hanger - Hanging Pole Holder 4 @
11 GE-20010- 11 Hanger - Hanging Pole Holder, Face 4
12 GE-20010-12 Hanger - Center Leg, End Cap 1
13 GE-20010- 13 Hanger - Sensor Feature 2 PIN VISIBLE
14 GE-20010 - 14 Hanger - Top, Face 1 FROM BACK
15 GE-20010- 15 Hanger - Hanging Pole Holder, End 2
16 GE-20010 - 16 Hanger - Hongir&g Pole Holder, End 9
ap

17 pin_clevis_.25_3.5 Clevis Pin, 1/4" diameter, 3.5" length 4
18 pin_hairpincotter_0.078_1.5 Cotfter Pin_0.078in x 1.5in 4

. Rivhut, 1/4"-20 bolt, material
19 rivnut_.25_20_.027-.165 thickness: 027" - 165" 4

. Rivhut, 1/4"-20 bolt, material

. ) 3/16" Aluminum Rivet, .251-.375 Grip
21 rivet_.1875_.251-.375 Range 130

. 3/16" Aluminum Rivet, .376-.5 Grip Notes:
22 rvet_.1875_.376-.5 Range 92 1. Rivets and Rivnuts should be plated or aluminum.

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.

GE-20015

2. Tag orlabel with part number.

UNLESS OTHERWISE SPECIFIED: NAME

DIMENSIONS ARE IN INCHES DRAWN KAMC
TOLERANCES:
FRACTIONAL:1/16

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

CHECKED
ENG APPR.
MFG APPR.

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:

MATERIAL

NEXT ASSY USED ON BARE

APPLICATION DO NOT SCALE DRAWING

2

(7
[

TITLE:

FIRST
ROBOTICS
COMPETITION

SIZE DWG. NO.

1

2
DS SOLIDWORKS
Modeling Solutions Partner

Hanger

e WEIGHT: 67.14 LBS B GE-20010 B

SCALE: 1:16 WEIGHT: SHEET 1 OF 8

A



|

Note: Assembly is symmetric - Left/Right

|

12.03
53.75 )
— DOES NOT
INCLUDES RIVETS NCLUDE RNETS)

(53.68)

(®1.6

DIMENSIONS SHOWN FOR REF.

6)—

55.63

DOES NOT INCLUDE RIVETS>‘

OR END CAPS

3.01

T <DOES NOT INCLUDE RIVETS>

(

(120.77)

120.90 \

\INCLUDES RIVETS)

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.

GE-20015

NEXT ASSY

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
See Sheetl
—— —3.51)
3.69
INCLUDES RIVET & PIN

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >

ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH*1° BEND *1°
TWO PLACE DECIMAL .01 ENG APPR. H O n g e r
THREE PLACE DECIMAL +.001 MFG APPR.
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
EnsH WEIGHT SHOWN ON B ( ;E_QOO] O B

USED ON BARE SHEET 1

2

DO NOT SCALE DRAWING

SCALE: 1:20 WEIGHT:

1

SHEET2 OF 8

A



GE-20010 - 30

ADD RIVETS
x36

GE-20010 - 26

REVISIONS

ZONE

REV.

DESCRIPTION DATE APPROVED

See Sheetl - -

GE-20010 - 27

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

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

INTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

FINISH

BARE

DO NOT SCALE DRAWING

2

NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS
DRAWN KAMC ' 9/10/19 COMPETITION Modeling Solutions Partner
CHECKED TITLE:
ENG APPR. H
MFG APPR. O n g e r
QA.
COMMENTS:
SIZE DWG. NO. REV

B GE-20010 B

SCALE: 1:16 WEIGHT: SHEET 3 OF 8

1

A



REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

- - See Sheetl - -

ADD RIVETS
X6

GE-20010-13

ADD RIVETS
X6

GE-20010-13

A

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner
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ADD RIVETS X8

ADD RIVETS
X16

ADD RIVETS X8

GE-20010 - 28

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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REVISIONS
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DESCRIPTION DATE APPROVED
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USED ON
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TWO PLACE DECIMAL  +.01
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INTERPRET GEOMETRIC
TOLERANCING PER:
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NOTE:
GE-20010 - 09 WILL BE LOOSE

GE-20010 - 09

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
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PERMISSION OF FIRST® IS PROHIBITED.
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FINISH
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REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

See Sheetl

GE-20010 - 29 B

ADD RIVETS
X8

ADD RIVETS
X8
ADD RIVETS
X8
GE-20010-12
GE-20010 - 29
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NOTE: DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Medellng Solitions Fartnes
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COMMENTS:
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DRAWING IS THE SOLE PROPERTY OF
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4 3
TEM PART NUMBER DESCRIPTION QY.
1 pin_clevis_.25_3.5 Clevis Pin, 1/4" diameter, 3.5" length 4
2 pin_hairpincotter_0.078_1.5 Cotter Pin_ 0.078in x 1.5in 4
3 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 28
4 GE-20010 - 30 Hanger - Top Sub Assembly 1
4.1 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 10
4.2 GE-20010 - 01 Hanger - Top 2
4.3 GE-20010- 14 Hanger - Top, Face 1
5 GE-20010 - 26 Hanger - Center Bar Sub Assembly 1
51 fivnut_.25 20_.027-.165 Rivnut, 1/4"-20 bolt, r?cgggiol thickness: .027" - 4
5.2 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 8
5.3 GE-20010 - 02 Hanger - Center Leg 1
5.4 rivnut_.25_20_.165-.260 Rivnut, 1/4"-20 bolt, material thickness: .165"-.260" 4
5.5 GE-20010 - 03 Hanger - Center Leg, Face 1
6 GE-20010 - 27 Hanger - Side Leg Assembly 2
6.1 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 6
6.2 GE-20010 - 04 Hanger - Side Leg 1
6.3 GE-20010 - 05 Hanger - Side Leg, Face 1
7 GE-20010 - 28 Hanger - Center Bar Sub Assembly 1
7.1 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 48
7.2 GE-20010 - 06 Hanger - Cross Bar 2
7.3 GE-20010 - 07 Hanger - Cross Bar, Top 2
7.4 GE-20010 - 08 Hanger - Cross Bar, Bottom 2
8 GE-20010 - 09 Hanger - Hanging Pole 1
9 GE-20010 - 29 Hanger - Hanging Pole Holder Sub Assembly 2
9.1 rivet_.1875_.251-.375 3/16" Aluminum Rivet, .251-.375 Grip Range 12
9.2 GE-20010-10 Hanger - Hanging Pole Holder 2
9.3 GE-20010- 11 Hanger - Hanging Pole Holder, Face 2
9.4 rivet_.1875_.376-.5 3/16" Aluminum Rivet, .376-.5 Grip Range 6
9.5 GE-20010- 15 Hanger - Hanging Pole Holder, End 1
9.6 GE-20010- 16 Hanger - Hanging Pole Holder, End Cap 1
10 |GE-20010-12 Hanger - Center Leg, End Cap 1
11 GE-20010- 13 Hanger - Sensor Feature 2
12 |rivet_.1875_.376-.5 3/16" Aluminum Rivet, .376-.5 Grip Range 80

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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See Sheetl

DETAILED BOM SHOWN FOR REF.

Noftes:

1.

2. Tag orlabel with part number.
UNLESS OTHERWISE SPECIFIED: NAME DATE
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19
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.
TMC:TEERRT:LC'NG PER: COMMENTS:
GE-20020
- WEIGHT SHOWN ON
NEXT ASSY USED ON BARE SHEET 1

Rivets and Rivnuts should be plated or aluminum.
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REVISIONS
3 g % § § :E ZONE REV DESCRIPTION DATE APPROVED
(&) <~ < N —— —
]gg k ) k A MAJOR GEOMETRY CHANGE 9/16/19 KAMC
< ']%R & ¢ K
3X @ .194 +.002 THRU %>
W
90
™
39{.000 1.25 T
.69
A
@ 1825 1y ALL &
\ 1.820
\Fop DETAIL A NOTE: EDGE MUST BE CLEAN
V7D - NO SHARP EDGE DETAIL B
a9 SCALE1:3 SCALE1:3 0o

% —{ 13)

4 ¢
E & \ e *
7.34 + S H & 4 A
2X R.05
y + M v B (9.68)
4.50 <+ + 9.50
4X R.50
2.83
12x R.
2.50 06
50 2X R.25
|
0 JT A
92X R2.25 UNLESS OTHERWISE SPECIFIED: NAME DATE w sgaBngICS 975 ——
D < DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Wodeling Solutions Partner
N TOLERANCES: TITLE:
N FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH1° BEND £1° 5 xopp.
20X @ .194 +.002 THRU ALL THREE PACE DECMAL 1001 rco apre. Han ger - To ®)
Notes: ) . PROPRIETARY AND CONFIDENTIAL IT'gLESeP:EATcﬁwEGO QAEEQ!? © g‘;‘wMENTs:
1. Material: 8 Ga. 5052 Aluminum Sheet THE INFORMATION CONTAINED IN THIS MATERIAL SIZE DWG. NO REV
2. Remove all burrs and sharp edges. C DRAWING ISTHE SOLEPROPERIY OF ~ GE-20010-30 GE-20010  ALUMINUM SHEET ~ A
' OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E_QOO ] O - O ] A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
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REVISIONS
ZONE REV DESCRIPTION DATE APPROVED
A MAJOR GEOMETRY CHANGES 9/17/19 KAMC
2X @ .39 THRU ALL
(25/64" DRILL BIT)
/mx ® .19 +.002 THRU ALL
I ) S )
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2.38
Sk 3 3 3 8X R.50
o~ O (@) AN <
< < < ™ N
2.75
14X © .19 +.002 THRU ALL ( 225></ ggilTL'iRBtllT) 2.25
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1.38\\ __/ %’?‘e/ - 2] (2.62 N
50— e A ) i * 50 (.13
0 = — | | @ ¢ 3+ 0 0 —
)| | [ o
S N =! N. @ @ 3 . i ~°q
O~ 00 O < O o~ o) Noli%o) .
SRR ™ N — — © "
231 P 2.44
& 4 -
DETAIL B
SCALE 1 : 4

DETAIL A
SCALE 1 : 4

Notes:
1.  Material: 8 Ga. 5052 Aluminum Sheet
2. Remove all burrs and sharp edges
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PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF GE-20010-26 GE-20010
FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
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UNLESS OTHERWISE SPECIFIED:
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TOLERANCES:
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TOLERANCING PER:

MATERIAL
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FINISH
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DO NOT SCALE DRAWING
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2X @ .39 THRU ALL
(25/64" DRILL BIT)

12X @ .194 +.002 THRU ALL
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I
L+ + \ + + + @¢¥ ]620
W H —7X 2.38
o O o o o L N AN O O — 0 O
S 9 I D H % oy B o @
o~ 0O (@] AN < — N (‘f)('\l < —
< < < ™ NN — ——
owmwumwmLwn (@) Q) o O
SNNAN S 3 @
$2LIT S 3 ot 3o 3.01
2.38 .
2.38
1.50 H H H H 2.25
Kao P \ : \ s 6 75
63—t DA 63
[~ ® ° i d < @ O

0
2X @ .39 THRU >L/

94 +.002 THRU ALL/

(25/64" DRILL BIT) 14X & 1
232 — ,
/ > — 56
* ( 69— —— .44
\ @ i & py ‘
B
69— DETAIL A 03] © ° -
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. DETAIL C
Notes: SCALE 1 : 4

1. Material: 8 Ga. Aluminum Sheet
2. 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.
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3.01 0
(2.88F—_
(.13 )—\
0 —
L 2.75
UNLESS OTHERWISE SPECIFIED: NAME DATE k Eg FIRST
ROBOTICS DS SOLIDWOR‘KS

DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND £1° | o~ ooe H C _I_
TWO PLACE DECIMAL .01 -
THREE PLACE DECIMAL +.001 MFG APPR. O n g e r e n e r
INTERPRET GEOMETRIC Q.A. L F
TOLERANCING PER: COMMENTS: e g 4 O C e
MATERIAL

ALUMINUM SHEET SIZE DWG. NO. REV
FINISH B GE_QOO] O - 03 A
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REVISIONS
ZONE REV DESCRIPTION DATE APPROVED
A MAJOR GEOMETRY CHANGE 9/16/19 KAMC
19X @ .194 +.002 THRU ALL
O : ° : K2 —6— - * e ’l O
594/ Lo o o | \J 11' AA— | \—<'|8>
)34 DO Y[ 7
2.34 va
OO ULANNO O (@) (@) O wnw GoNGN®)
2.75 ERRNRAS R 3 A B 8Rd S 3 2.21 3
N—ONVON— < o~ < N w0 < —
2X R.05
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(13—
UNLESS OTHERWISE SPECIFIED: NAME DATE A, FIRST >
& ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 ¥ COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
. ANGULAR: MACH*1° BEND *1° .
Notes: ) ) TWO PLACEDECIMAL  £.01 NG APPR. H O n g e r - S I d e
1. Material: 8 Ga. 5052 Aluminum THREE PLACE DECIMAL £.001 | (G APPR.
2.  Remove all burrs and sharp edges. INTERPRET GEOMETRIC QA. Leg
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
BRAWNG IS THESOLE FROPERIVOF ~ GE-20010-27  GE-20010 " ALUMINUM SHEET SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART B GE_QOO] O _ 04 A
OR AS A WHOLE WITHOUT THE WRITTEN FINISH
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 1
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19X @ .19 +.002 THRU ALL

O s+ & e K] ¢
—® > 1l 4 o
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N O.I-es. PROPRIETARY AND CONFIDENTIAL

1.  Material: 8 Ga. 5052 Aluminum
2.  Remove all burrs and sharp edges.
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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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ZONE REV DESCRIPTION DATE APPROVED
A MAJOR GEOMETRY CHANGES 9/16/19 KAMC
0
e
2.21
2.38
2X R.25
% (13} 2X R.05
3.00
UNLESS OTHERWISE SPECIFIED: NAME DATE A, FIRST >
& ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 ~—4 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH#1° BEND £1° | [ =4 oo H S 'd
TWO PLACE DECIMAL .01 -
THREE PLACE DECIMAL +.001 MFG APPR. O n g e r I e
GEOMETRIC QA. L F
it eg, race
MATERIAL
GE-20010-27  GE-20010 " ALUMINUM SHEET SIZE D&GE NSO 010 - 05 REV
NEXT ASSY USED ON A BARE B - - A
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 1
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REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

A3 A UPDATED HOLE PATTERN AND PART LENGTH 92/16/19 KAMC

[

O W0 O N o0 (@) — AN o <t LN N
N ™M ™ o (s8] < < N N N N N O O
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2X R.05
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]
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N
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<
<
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O { — — — — — A (¢ D D D ’ e ) ‘ — hid i —
| | | s 37 DETALD 05 ¥/
™ — ™ Ne) 0 — N < N o~ N ¥ O 37 — : ’ DETAIL A
NS Ao & % 3 3 o » 3 s o o SCALE1:6 SCALE 116
o~ O~ (e'e) N ~0 Yol <~ < ™ N — X2
A
UNLESS OTHERWISE SPECIFIED: NAME = DATE , '3 sg!Bnglcs o
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 | 4 COMPETITION Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL*+1/16 CHECKED TITLE:

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL .01 ENG APPR. H O n e r - 1 rOSS
THREE PLACE DECIMAL +.001

MFG APPR.
INTERPRET GEOMETRIC QA. B O r
Notes: PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS.
1. Material: 8 Ga. 5052 Aluminum DRAWING 1 THE SOLE PROPERTY OF GE-20010-28 GE-20010 MAT;’?\'CLLJMWUM SHEET SIZE DWG. NO. REV
2. Remove all burrs and sharp edges. O AS A WHOLE WITHOUT THE WHITTEN FINSH B GE-20010 - 06 A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 1
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REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

A PART LENGTH INCREASED 9/16/2019 KAMC
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UNLESS OTHERWISE SPECIFIED: NAVE | DATE EgaBnglcs oo
DIMENSIONS ARE ININCHES | DRAWN KAMC | 8/29/19 | B edf COMPETITION  Modeinasolonsrarne
TOLERANCES: TLE:
FRACTIONAL#1/16 CHECKED :

ANGULAR: MACH1° BEND +1°
TWO PLACE DECIMAL .01 ENG APPR. H O n g e r - 1 rOSS

THREE PLACE DECIMAL +.001 MFG APPR.

NOTeS~ INTERPRET GEOMETRIC Q.A. B O r' TO p

1. Material: 8 Ga. 5052 Aluminum PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS.
2. Remove all burrs and sharp edges. DRAWNG S THESOLEPROPERYOF | GE-20010- 28 GE-20010 ™A UMINUM SHEET SIZE. DWG. NO. REV
O AS A WHOLE WITHOUT THE WHITTEN FNSH B GE-20010 - 07 A

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1
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Notes:
1. Material: 8 Ga. 5052 Aluminum
2.  Remove all burrs and sharp edges.
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UNLESS OTHERWISE SPECIFIED: NAME DATE i A, FIRST >
| P ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN KAMC | 8/29/19 [ -4 COMPETITION Modeling Solutions Partner

TOLERANCES: TlTLE

FRACTIONAL+1/16 CHECKED .

ANGULAR: MACH#1° BEND #1°

TWO PLACE DECIMAL  +.01 ENG APPR. H O n e r - 1 rOSS

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA. B B 'I"I' r T l

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS: O r'I O O

THE INFORMATION CONTAINED IN THIS MATERIAL ’
DRAWING S HESOLE PROPERTY OF  GE-20010-28  GE-20010  ALUMINUM SHEET SIZE |DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART E_QOO '| O _ 08
OR AS A WHOLE WITHOUT THE WRITTEN FINISH G
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE

APPLICATION

DO NOT SCALE DRAWING
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(D1.66

Notes:

1.
2.

Material: 1.66" OD x 0.14" WALL x 1.38" ID Aluminum Pipe 6061-T6-
Extruded Schedule 40
Remove all burrs and sharp edges.
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DESCRIPTION
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A PART LENGTH AND HOLE PATTERN MODIFIED

?/17/2019

KAMC

ISO SCALE: 1:12

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF GE-20010
FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

MATERIAL
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BARE

DO NOT SCALE DRAWING
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UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST =
) P ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/2/19 ~— COMPETITION Wodeling Soutions Partner
TOLERANCES: TTLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH*1° BEND *1°
TWO PLACEDECIMAL  +.01 | ENCAPPR. H G n e r _
THREE PLACE DECIMAL +.001 MFG APPR.
L]
INTERPRET GEOMETRIC QA. H O n g I n g P O | e
PROPRIETARY AND CONFIDENTIAL :

TOLERANCING PER: COMMENTS:

REV

B GE-20010-09 A

SCALE: 1:6 WEIGHT:
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REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
ﬂ ﬁ 13) A MAJOR GEOMETRY CHANGE 9/16/2019 KAMC
@l |g
2X R.05 _/
Q
Q 0
2X @ .194 +.002 THRU ALL Q
4.88 '
4.63 ¥ e
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D 1555 THRU 0
3.13 -© €S NOTE: EDGE MUST BE CLEAN
/ - NO SHARP EDGE o | o
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25 gg/ 25 |
o o e
i ﬁ © ®IQ
°®y 8 588 -
- — N ™
— UNLESS OTHERWISE SPECIFIED: NAME | DATE A, FIRST 5
@ ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 P4 COMPETITION Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
ANGULAR: MACH1° BEND £1° 1~ oo .
R Hanger - Hanging
INTERPRET GEOMETRIC QA P O | e H O | d er
. PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:
N OTeS. . . . THE INFORMATION CONTAINED IN THIS MATERIAL COMMENTS: SlZE DWG NO REV
%. I}%/\CITGI’IC”. 8”%0 5052dA|ﬁm|nurg Sheet E/i?;gmfr:\s(LiiégLDEUPCRT%’NHTLYPC/i;T GE-20011-16 GE-20011 ALUMINUM SHEET GE 200] O ] O
. emove d urrs ana snarp e es. ) - -
P eds RAANIOETONIENIEN sy soon ™ gage B A
APPLICATION DO NOT SCALE DRAWING SCALE: 2:3 WEIGHT: SHEET 1 OF 1

4

2
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REVISIONS
. = — ZONE| REV. DESCRIPTION DATE APPROVED
A HOLE PATTERN AND GENERAL GEOMETRY MODIFIED 9/16/2019 KAMC
— 9.13 =
— o w
L0 v %
< ™ N . O
5X R.25
K —11X @ .194 +.002 THRU
(o}
T) J; f 0
B af .54
S D
& - Q- 2.04
2X .22 - / 2.57 |
/
.&6
7.55
129.00° R .50
.9‘5\ ’
B ;
o
Co
A
& 4X O .28
N
Q ¢ 2X .28 X .50 THRU) i
Ng i
AN
&
\o‘o
™ (\33 : FIRST
O \8\ UNLESS OTHERWISE SPECIFIED: NAME DATE MROBdTICS D7S e—
VD DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 COMPETITION  Modeing souions Fatne
(b. TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH+1° BEND *1° M
TWOL;’LACE DECIMAL .01 ENG APPR. HOnger - HOnglng
THREE PLACE DECIMAL +.001 MFG APPR. Pole Holder Foce
4
PROPRIETARY AND CONFIDENTIAL IT'\C‘;[LES;EETC%EGO'I\’AEERTRIC g‘c’:\l;/\MENTS'
. o] ON COl S '
Noftes: , . DRAWNG S THESOLEPROPERIYOF | GE-20010-29  GE-20010 ™"ALUMINUM SHEET SIZE. DWG. NO. REV
1. Material: 8 Ga. 5052 Aluminum Sheet. FIRSTD. ANY REFRODUCTION N PART A B GE-20010-11 A
2. Remove all burrs and sharp edges. PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1

4

2

1




REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

A MINOR GEOMETRY CHANGES 9/16/2019 KAMC

<$—(3.26)—>

X R.25 2X @ .194 +.002 THRU ALL
ﬁzx @ 194 +.002 THRU ALL
1.00
e Q ™ a ¥ N
63 —D <

0 0
A
2X R.05 5 2X R.05
(@) (o) Ln Q) O —
o N N o~ O
(@) ™ ™ Q ~N O N AN ™M
o 9 ® o9
N N™M
UNLESS OTHERWISE SPECIFIED: NAME DATE N\ EgaBnglcs D7S N
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 -4 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH1° BEND +1° | ¢\ = 4onp
TWO PLACE DECIMAL .01 -
THREE PLACE DECIMAL +.001 | \MFG APPR. HLO n g eEr dCCe n Ter
Q. e N d
Notes: PROPRIETARY AND CONFIDENTIAL rgfgg:sgfgmeg}elc COMMENTS: g ! p
1. Material: 8 Ga. 5052 Aluminum Sheet HE INFORMATION CONTAINED IN TS GE-20010 A AINUM SHEET ' SIZE DWG. NO. REV
2. Remove all burrs and shorp edges. FIRST®. ANY REPRODUCTION IN PART GE 200" O ‘| 2
OR AS A WHOLE WITHOUT THE WRITTEN FINISH - - A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

4 3 2 1



11.51

| REVISIONS
JONE| REV. DESCRIPTION DATE APPROVED
A
N O \q/b HOLES PREVIOUSLY IN DETAIL B REMOVED, MINOR
N .b‘(b\ A4 A OVERALL GEOMETRY CHANGES - 21712019 KAMC
‘\ .

2X @ .194 +.002 THRU
R.50

- 51.00%
51.00° | F DETAIL A
B A 7
12X R.06 6.51 6.51
2X R.50 1
/ D 4 + \
P c N .
C | 047 (2X 38.72°) e
+ + |
‘l 44 A
0
cl | .00
-0
: 2X @ .194 +.002 THRU
4.75
R12.50 : DETAIL B
SLOTS DETAILED
ON FOLLOWING
SHEET
2X R1.00
N Otes; PROPRIETARY AND CONFIDENTIAL
1. Material: 8 Ga. 5052 Aluminum Sheet HE INFORMATION CONTAINED IN THSS
2. Remove O” bUI’I’S Ond ShOrp edges. DRAWING IS THE SOLE PROPERTY OF GE-QOO]O
FIRST®. ANY REPRODUCTION IN PART
PERMISSION OF FIRSTD 1S PROMBNED. NEXT ASSY USED ON
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

ALUMINUM SHEET

FINISH

BARE

DO NOT SCALE DRAWING

2

DRAWN
CHECKED
ENG APPR.

MFG APPR.

Q.A.
COMMENTS:

NAME
KAMC

12.28°)
2X @ .194 +.002 THRU

DATE
8/29/19

DETAIL C

w FIRST
ROBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Hanger - Sensor
Feature

SIZE DWG. NO.

B GE-20010-13

SCALE: 1:4 WEIGHT:

1

%

SHEET 1 OF 2



REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
- - See Sheetl - -
Q
N
A\
o
2XR1.75
o
DETAIL D
SCALE2:3
R7.75
2X
o
- g
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN KAMC | 8/29/19 COMPETITION Modeling Solutions Partner

TOLERANCES: TlTLE

FRACTIONAL+1/16 CHECKED .

ANGULAR: MACH#1° BEND +1° H S

ENG APPR.
TWO PLACE DECIMAL .01 -
( 16.00° ) THREE PLACE DECIMAL +.001 MFG APPR. O n g e r e n S O r
INTERPRET GEOMETRIC QA. F 'I'
( 22.00° )-\> PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS: e O U re
THE INFORMATION CONTAINED IN THIS MATERIAL ’
DRAWING IS THE SOLE PROPERTY OF GE-20010 ALUMINUM SHEET SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART G E 200 'l O '| 3
OR AS A WHOLE WITHOUT THE WRITTEN FINISH - -
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:3 WEIGHT: SHEET 2 OF 2
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1
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6X @ .19 +.002 THRU—

B3 & 7.00

© o 3.75

b i .

2X @ .19 +.002 THRU ALL

L L0
N N
— ~O
> x
N AN

—7.50

\

10

1.00 2X .38 —
56

T 3X 1.00

e
&

}V 2X 2?.570

2X R.
05 4X R.25
UNLESS OTHERWISE SPECIFIED: NAME DATE A, FIRST >
& ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 -4 COMPETITION Modeling Solutions Partner
TOLERANCES: TMLE:
FRACTIONAL£1/16 CHECKED :
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL  +.01 | TNCAPPR. H O n g e r - TO p
THREE PLACE DECIMAL £.001 | MFG APPR. ’
GEOMETRIC QA.
Notes s o oo BENGCIET comen ace
TelR i MATERIAL
1. Material: 8 Ga. 5052 Aluminum Sheet RN S THE SOLE PROPERTY OF GE-20010-30 GE-20010 A LUMINUM SHEET SIZE DWG. NO. REV
2. Remove all burrs and sharp edges. FIRSTB. ANY REPRODUCTION IN PART g B GE-20010- 14 O
OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1

4 3 2 1



2X R.05
[TTT1 [T1 IB
7.38 e N
X675 —— 7 —
25 (E(
0 ﬁb\ ﬁ
CoD oo Y
o NN N

Note:
1. Material: 8 Ga. 5052 Aluminum Sheet
2.  Remove all burrs and sharp edges.

4

4X R.13

—2X @ .194 +.002 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.
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6.25
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GE-20010 - 29
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:

GE-20010 MATEX'QLMNUM SHEET

FINISH

BARE

DO NOT SCALE DRAWING
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DRAWN
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ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

™ 0 < o
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P 0
o 0
T ™ s9.00
N
O 2xRr.13
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—3X & .194 +.002 THRU ALL Q 9

FIRST
NAME | DATE ' p ROBOTICS 7S soLipworKs
KAMC 9/] 6/ '| 9 4 coMPETmoN Modeling Solutions Partner

Honger - Hanging
Pole Holder, End

SIZE DWG. NO. REV

B GE-20010-15 ()

SCALE: 2:3 WEIGHT:

1

SHEET 1 OF 1



.03
44

Notes:

1.
2.

Material: 8 Ga. 5052 Aluminum Sheet
Remove all burrs and sharp edges.

4

1.47

2.69

3.10
3.13

3X @ .194 +.002 THRU ALL

é\

2X R.05

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.

2X R.25

2X
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NEXT ASSY

APPLICATION

™
Q

USED ON

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

ALUMINUM SHEET

FINISH

2

BARE

DO NOT SCALE DRAWING

2.44

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

3.23
3.26

NAME
KAMC

DATE
9/16/19

194 +.002 THRU ALL

2X R.05

A, FIRST
. 4 ROBOTICS
¥ COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions P: artner

Hanger - Hanging

Pole Holder, End Cap

SIZE DWG. NO.

REV

B GE-20010-16 ()

SCALE: 1:1 WEIGHT:

1

SHEET 1 OF 1
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Exploded View:

RIVETS INTENTIONALLY LEFT OUT AT THIS STEP

x16

Notes:

1.

Rivets and Rivnuts should be plated or aluminum.

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
f | EERBISERARIR MR | onoaon
ITEM NO. PART NUMBER DESCRIPTION QTY.
. ) 3/16" Aluminum Rivet, .251-.375 Grip
1 rivet_.1875_.251-.375 Range 8
. Rivnut, 1/4"-20 bolt, material
. Rivnut, 1/4"-20 bolt, material
3 erﬂUT_.25_20_.] 65'.260 ThiCkneSS: .] 65”‘.260” 4
4 GE-20010 - 02 Hanger - Center Leg ]
5 GE-20010 - 03 Hanger - Center Leg, Face ]
UNLESS OTHERWISE SPECIFIED: NAME DATE ws&sgﬂcs D7S ———
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner
;%E:ﬁlrohﬁf;l/w CHECKED TITLE:
ANGULAR: MACH+1° BEND #1°
THOFACEDRCHLL a1 IS AT Hanger - Center Bar
INTERPRET GEOMETRIC Q.A. S U b Asse m b |y
TOLERANCING PER: COMMENTS:
GE-20010 MATERIAL SIZE DWG. NO. REV
e soon WEIGHT:8.3918s B GE-20010-26 A
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 2

2

1




RIVETS INTENTIONALLY LEFT OUT X8

RIVET INTENTIONALLY LEFT OUT X14

DIMENSIONS SHOWN FOR REFERENCE

REVISIONS

ZONE REV.

DESCRIPTION

DATE APPROVED

See Sheetl

(
\

B
3.07 ]

(INCLUDES RIVNUT)

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:

PROPRIETARY AND CONFIDENTIAL
THE INFORMATION CONTAINED IN THIS MATERIAL
DRAWING IS THE SOLE PROPERTY OF GE-20010
FIRST®. ANY REPRODUCTION IN PART e
OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING
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(3.01)

(3.06)

3.00)

FIRST
NAME DATE w ROBOTICS p?S SOLIDWORKS
KAMC | 9/10/19 COMPETITION Modeling Solutions Partner

CHECKED TITLE:

s Hanger - Center Bar

on Sub Assembly

COA\/‘:\;:;HTSHOWN SIZE DWG. NO. REV
onsheer1 B GE-20010-26 A

SCALE: 1:8 WEIGHT: SHEET 2 OF 2
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REVISIONS

ZONE REV DESCRIPTION DATE APPROVED

A MAJOR GEOMETRY CHANGE TO PARTS 2/16/19 KAMC

Exploded View:

ONLY 6 RIVETS APPLIED IN THIS SUB-ASSEMBLY

ITEM NO. PART NUMBER DESCRIPTION QTY.
. ) 3/16" Aluminum Rivet, .251-.375 Grip
1 rivet_.1875_.251-.375 Range 6
GE-20010 - 05 Hanger - Side Leg, Face 1
GE-20010 - 04 Hanger - Side Leg 1
UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRST -
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner

TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:

ANGULAR: MACH1° BEND +1° .
TWO PLACE DECIMAL .01 ENG APPR. H O n g e r - S I d e

THREE PLACE DECIMAL +.001 MFG APPR.

Notes; Leg Assembly

1. Rivets should be plo’red or aluminum. PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
pENOIDICOMIE NS SE o001 SZE DWG_NO. REV
e Ao WEGHT: 1280185 B GE-20010-27 A
NEXT ASSY USED ON BARE

PERMISSION OF FIRST® IS PROHIBITED.

APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 2

4 3 2 1



1

DIMENSIONS SHOWN FOR REFERENCE

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
- - See Sheetl - -
ﬁ (2.93 )ﬂ T
(3.00) 3.13
INCLUDES RIVET HEAD
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner

TOLERANCES: TlTLE

FRACTIONAL:1/16 CHECKED .

ANGULAR: MACH#1° BEND #1° o

TWO PLACE DECIMAL .01 ENG APPR. H O n e r - S I d e

THREE PLACE DECIMAL +.001 | MFG APPR.

INTERPRET GEOMETRIC Q.A. L A b |

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS. e g S S e | I .

THE INFORMATION CONTAINED IN THIS MATERIAL '
DRAWING IS THE SOLE PROPERTY OF GE‘QOO] O SlZE DWG NO REV
FIRST®. ANY REPRODUCTION IN PART . WEIGHT SHOWN B G E_QOO '| O _ 2 7 A
OR AS A WHOLE WITHOUT THE WRITTEN NEXT ASSY USED ON BARE O N S H EET ‘|

PERMISSION OF FIRST® IS PROHIBITED.
APPLICATION

2

DO NOT SCALE DRAWING

SCALE: 1:12 WEIGHT:

1

SHEET 2 OF 2

A



4

Exploded View:

Notes:
1. Rivets should be plated or aluminum.

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 PART LENGTHS UPDATED 9/16/2019 KAMC

ITEM NO. PART NUMBER DESCRIPTION QTY.
- ) 3/16" Aluminum Rivet, .251-.375 Grip
1 rivet_.1875_.251-.375 Range 48
2 GE-20010 - 06 Hanger - Cross Bar 2
3 GE-20010 - 07 Hanger - Cross Bar, Top 2
4 GE-20010 - 08 Hanger - Cross Bar, Bottom 2
UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRST -
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner
FRACTIONAL» 1/16 CHECKED TITLE:
ANGULAR: MACH+1° BEND *1° ENG APPR. _
oACEDEGAL 401 | POATE Hanger - Center Bar
INTERPRET GEOMETRIC Q.A. S U b Asse m b |y
TMC:TEERRT:LCING B COMMET SIZE DWG. NO REV
GE-20010 : .
s soon M weigHT: 157485 B GE-20010-28 A
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 2

2

1




REVISIONS

ZONE

REV.

DESCRIPTION

DATE

APPROVED

See Sheetl

DIMENSIONS SHOWN FOR REFERENCE

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.

GE-20010

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

BARE

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME DATE
KAMC | 9/10/19

WEIGHT SHOWN ON
SHEET 1

MFIRS".'
38 @ ROBOTICS
i COMPETITION

TITLE:

Hanger - Center Bar

2
DS SOLIDWORKS

Modeling Solutions Partner

Sub Assembly

SIZE DWG. NO.

B GE-20010-

SCALE: 1:12 WEIGHT:

1

REV

28 A

SHEET 2 OF 2

A



Notes:

1.

Rivets should be plated or aluminum.

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A MAJOR GEOMETRY CHAASQS\ESBLTYO PARTS AND OVERALL 9/16/2019 KAMC
ITEM NO. PART NUMBER DESCRIPTION QTY.
. } 3/16" Aluminum Rivet, .376-.5 Grip
1 rivet_.1875_.376-.5 Range 6
. 3/16" Aluminum Rivet, .251-.375 Grip
2 rivet_.1875_.251-.375 Range 12
3 GE-20010-10 Hanger - Hanging Pole Holder 2
) ) Hanger - Hanging Pole Holder,
4 GE-20010- 11 Face 2
5 GE-20010- 15 Hanger - Hanging Pole Holder, End 1
) ) Hanger - Hanging Pole Holder, End
6 GE-20010- 16 Cap 1
UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRST >
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 8/25/19 COMPETITION Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL:1/16 . CHECKED TITLE: .
WO PLACE DECMAL 201 | ENG APPR. Hanger - Hanging Pole
THREE PLACE DECIMAL +.001
FOEDREMAL 21 [ Aree Holder Sub Assembly
PROPRIETARY AND CONFIDENTIAL IT@ES;:EITCIGNE((B)'I\DAEEQRIC E.CI)A\I;AMENTS:
DRAWNG s TESoLePROPERY OF - (GE-20010 MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART . _ _
e N e ™ weicT: 1.80tes B GE-20010-29 - A
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 2

2

1




DIMENSIONS SHOWN FOR REFERENCE

(3.51)

? 3.64
¢ <

%

(129.00°)

[ 5.30
\INCLUDES RIVET HEAD

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.

INCLUDES RIVET HEAD

|

GE-20010

NEXT ASSY

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
See Sheetl

(10.32)
UNLESS OTHERWISE SPECIFIED: NAME DATE w ’R%RBngICS 1775 e—
DIMENSIONS ARE IN INCHES DRAWN KAMC | 8/26/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH+1° BEND #1° M
TWO PLACE DECIMAL 201 | NG APPR. Hanger - Hanging Pole
THREE PLACE DECIMAL £.001 | MFG APPR. H Oldel’ SU b Assem bly
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV

WEIGHT SHOWN B GE 200] O 29 A
FINISH - -
USED ON BARE ON SHEET 1

2

DO NOT SCALE DRAWING

SCALE: 1:4 WEIGHT: SHEET 2 OF 2

1

A



Notes:

1.

Rivets should be plated or aluminum.

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.
. ) 3/16" Aluminum Rivet, .251-.375 Grip
1 rivet_.1875_.251-.375 Range 10
GE-20010 - 01 Hanger - Top 2
GE-20010 - 14 Hanger - Top, Face 1
UNLESS OTHERWISE SPECIFIED: NAME DATE ws&sgﬂcs D7S N
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 COMPETITION Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL:1/16 CHECKED TITLE:

ANGULAR: MACH£1° BEND #1°
TWO PLACE DECIMAL .01 ENG APPR. H O n g e r - TO p

THREE PLACE DECIMAL +.001 | MFG APPR.

INTERPRET GEOMETRIC Q.A. S U b ASS e m b |y

TOLERANCING PER:

COMMENTS:

MATERIAL
GE-20010 SIZE DWG. NO. REY
o oo weiGHT: 24088 B GE-20010-30 O
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 2

2 1



f \© © ©/

< 3.38 ><
3.26)

INCLUDES RIVET

‘ (© © o)

| ) ' | B
/ \
™ {15.61) -

$1.83)

9.74
INCLUDES RIVET
(9.68)
UNLESS OTHERWISE SPECIFIED: NAME DATE w ’R%RBngICS D7S N
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL .01 ENG APPR. H O n e r - TO
THREE PLACE DECIMAL +.001 | \MFG APPR.
INTERPRET GEOMETRIC Q.A. S b A b |
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS. U S S e I I I

THE INFORMATION CONTAINED IN THIS MATERIAL ' SIZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF _ . .

FIRST®. ANY REPRODUCTION IN PART GE 200 1 O ENSH WE|GHT S HOWN B G E 200 ‘| O 30 O

DIMENSIONS FOR REF. PERMISSION OF FIRSTD 1S PROMBITED. NEXT ASSY USED ON BARE ON SHEET 1

APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 2 OF 2

4 3 2 1



Exploded View:

Notes:

1.
2.

Rivets and Rivnuts should be plated or aluminum.
Tag or label with part number.

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.

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A MAJOR GEOMETRYACS:SI_&/\NBCL;F /T\ODSEASTS PARTS AND SUB 9/16/2019 KAMC
ITEM NO. PART NUMBER DESCRIPTION QTY.
. Rivnut, 1/4"-20 bolt, material
] I’IVHUT_.QS_QO_.] 65‘.260 ThiCkneSSZ .] 65”‘.260” 8
. 3/16" Aluminum Rivet, .251-.375 Grip
2 rivet_.1875_.251-.375 Range 16
. _ 3/16" Aluminum Rivet, .376-.5 Grip
3 rivet_.1875_.376-.5 Range 8
4 GE-20011 - 01 Hanger Brace - Channel 1
5 GE-20011 - 02 Hanger Brace - Face 1
Hanger Brace - Connection to
6 GE-20011 - 06 Hanger 1
Hanger Brace - Pivot Pole Holder
7 GE-20011-16 Sub Assembly 1
UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRST >
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 COMPETITION Modeling Solutions Partner
TOLERANCES: CHECKED TITLE:
FRACTIONAL*1/16
ANGULAR: MACH+1° BEND #1° ENG APPR.
el Sl s Hanger Brace
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
GE-20020 MATERIAL SIZE DWG. NO. REV
NEXT ASSY USED ON N BARE WEIGHT: 7.63 LBS B G E_QOO ] ] A
APPLICATION DO NOT SCALE DRAWING SCALE: 1:6 WEIGHT:

2

SHEET 1 OF 2

1




DIMENSIONS SHOWN FOR REF.

4

26.04
INCLUDES RIVET

(25.98)

(140.00°)

(36.40)

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.

GE-20020

NEXT ASSY

APPLICATION

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
- - See Sheetl - -

{ 3.65

\INCLUDES RIVET

(3.52)
UNLESS OTHERWISE SPECIFIED: NAME DATE w FIRST >

ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/10/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH+1° BEND #1° H B
ENG APPR.
TWO PLACE DECIMAL +.01
THREE PLACE DECIMAL £.001 | MFG APPR. G n g e r rO C e
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
- WEIGHT SHOWN B GE-20011 A
USED ON BARE ON SHEET 1

DO NOT SCALE DRAWING

2

SCALE: 1:8 WEIGHT:

1

SHEET 2 OF 2

A



(.13)

1

2X R.05 —f

Noftes:

1.
2.

Material: 8 Ga. 5052 Aluminum Sheet
Remove all burrs and sharp edges.

4

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A MAJOR GEOMETRY CHANGE , INNER BEND REMOVED 9/16/2019 KAMC
Q
Do
2.21 e
1.53 &
.84 4>
57
O ] Oé
>\</ﬂ1 06)
DETAIL A
SCALE 1:
50.00°
2.49
12X @ .194 +.002 THRU ALL
[
1 3.01 ) OX R.25 40.00° 1.99
M 4X) 1.93
2.75 A ANPZan S : I “
A il i AN/ e
4X @ .40 THRU ALL
(25/64" DRILL BIT)
{D o L < < Q] o~ N < o O 0O O
o - ¥ ¥ 9 — Q Oy — — O
e © 53 5 & & 2 o 8ds
f 68—l
UNLESS OTHERWISE SPECIFIED: NAME DATE A\, FIRST
DETAIL B €' ) ROBOTICS P SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 4 COMPETITION Modeling Solutions Partne
SCALE1:4 TOLERANCES: TITLE:
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH+1° BEND *1° ENG APPR.
TorACEsEan o1 Bl Hanger Brace -
e [ Channel
TENEIUTOLOTIDITS  GEO01 ] A MINUM SHEET SZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART . B GE_QOO] ‘| _ O‘l A
FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2

1



Notes:

2.75r=—

1. Material: 8 Ga. 5052 Aluminum Sheet
2.  Remove all burrs and sharp edges.

4

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A MAJOR GEOMETRY CHANGE 9/16/2019 KAMC
4X @ .39 THRU ALL
(25/64" DRILL BIT)
8X @ .194 +.002 THRU ALL
0 * ® e 0
Y ry ry - = - = [5) &
50 L lo eﬁ 57
.56 1.82
g 6X R.2
2.00 oOonwwLwo O ™ o) 0 OO0 29
2X 2.25 NN O — N M Qonno
: o om 0 < (@) NO ONONAN M
— N N ANANOMO™M
UNLESS OTHERWISE SPECIFIED: NAME DATE i A, FIRST >
| ' & ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 »~—4 COMPETITION Mg s faries
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH#1° BEND #1° H B
ENG APPR.
TWO PLACE DECIMAL .01 -
THREE PLACE DECIMAL +.001 MFG APPR. O n g e r rO C e
INTERPRET GEOMETRIC QA. F
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS: O C e
THE INFORMATION CONTAINED IN THIS MATERIAL ’
DRAWING IS THE SOLE PROPERTY OF GE-20011 ALUMINUM SHEET SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B GE_QOO] ] - 02 A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

2

1




REVISIONS
ZONE| REV. DESCRIPTION DATE APPROVED
MAJOR GEOMETRY CHANGE TO ALLOW FOR
] ] A MANUFACTURING. NAME MODIFICATION MADE. 2/16/2019 KAMC

X R.25 2X R.25
x 2X @ .194 +,002 THRU ALL 2X @ .194 +.002 THRU ALL

B
A 2X R.05 1 /( 2X R.05
4 >
S

N ~ I 38
) . AN
o N o™
— UNLESS OTHERWISE SPECIFIED: NAME DATE A, FIRST >
. @ ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 —4 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH#1° BEND £1° | [ =4 oo
TWO PLACE DECIMAL ~ +.01 -
THREE PLACE DECIMAL +.001 | MFG APPR. . H O n g er B ro C e
INTERPRET GEOMETRIC QA. P IVOT P O | e TO p C G p
Notes: PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
1. Material: 8 Ga. 5052 Aluminum Sheet THE INFORMATION CONTAINED IN THIS MATERIAL ‘
2 I h DRAWING IS THE SOLE PROPERTY OF GE-20011-16 GE-20011 ALUMINUM SHEET SIZE DWG. NO. REV
. Remove all burrs and s arp edges. FIRST®. ANY REPRODUCTION IN PART GE 200" ‘| 03
OR AS A WHOLE WITHOUT THE WRITTEN FINISH = - A
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

4 3 2 1



e

2X R.05 J

D g50 THRU

NOTE: EDGE MUST BE CLEAN
% - NO SHARP EDGE

1.86

&

—2X @ .194 +.002 THRU

{k\

(18—

.69

Notes:
1. Material: 8 Ga. 5052 Aluminum Sheet
2.  Remove all burrs and sharp edges.

4

1.50

2.32

(2.83 F—~__

3.01

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.

2X @ .194 +.002 THRU ALL

5.13 &

o
@

™
©

0
(.18
44

UNLESS OTHERWISE SPECIFIED:

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

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

INTERPRET GEOMETRIC Q.A.
TOLERANCING PER:

MATERIAL

GE-20011-16 GE-20011 ALUMINUM SHEET
FINISH

NEXT ASSY USED ON BARE

COMMENTS:

DO NOT SCALE DRAWING

2

APPLICATION

CHECKED
ENG APPR.
MFG APPR.

0
O 1o
M FIRST
NAME DATE ' 9 ROBOTICS p?? SOLIDWORKS
KAMC 9/] 6/ '| 9 Y 4 coMPETmoN Modeling Solutions Partner

TITLE:

Hanger Brace -
Pivot Pole Holder

SIZE DWG. NO. REV

B GE-20011-04 (

SCALE: 2:3 WEIGHT: SHEET 1 OF 1

1



10.41

4.19

_|

1.06

—8X @ .194 +.002 THRU

-
O
5X R.25 v
o)
*/
B o
O
A
N
W
Q
9°.0
rb.\

Noftes:

1. Material: 8 Ga. 5052 Aluminum Sheet.

2. Remove all burrs and sharp edges.

4

406

&

140.00°

R.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.

-

UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE ININCHES | DRAWN
TOLERANCES:
FRACTIONAL+1/16 CHECKED
ANGULAR: MACH+1° BEND #1°
TWO PLACE DECIMAL  +.01 | TNCAPPR.
THREE PLACE DECIMAL £.001  JEG APPR.
INTERPRET GEOMETRIC Q.A.
TOLTleRR/TNLclNG PER: COMMENTS:
MA Al

GE-20011-16 GE-20011 ALUMINUM SHEET
FINISH

NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING

2

—~—(.13)

A, FIRST
>, ROBOTICS
~—<« COMPETITION
TITLE:
Hanger Brace - Pivot

Pole Holder, Face

SIZE DWG. NO. REV
B GE-20011-05 O

SHEET 1 OF 1

NAME DATE
KAMC | 9/16/19

2
DS SOLIDWORKS

Modeling Solutions Partner

SCALE: 1:2 WEIGHT:

1



2X R.05
o o Y oo 3
N ® T © (§ W — B
NN = TN ™

f
/-

0
| Al
23 | HH 1.63

N 238 : \

y |
8% R.13 2X .27 X 1.50 THRU) 3X R.13

— 4X @ .27
il i 4.50 /4>< @ 194 +.002 THRU ALL
413 S
3.06 &
2.00 . 50.00°
1.13 \‘
.50

A - 11.00

%\\

4X R.25
(@) o O o
2 2q8 00 0 A
UNLESS OTHERWISE SPECIFIED: NAME DATE w FIRST -
ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH#1° BEND #1°
TWO PLACE DECIMAL .01 ENG APPR. HO ﬂgel’ BFOCG -
THREE PLACE DECIMAL +.001 MFG APPR. .
INTERPRET GEOMETRIC QA. C onne CTI on TO H an g er
Notes: . . PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
1. Material: 8 Ga. 5052 Aluminum Sheet THE INFORMATION CONTAINED IN TH GE-20011 MATERIAL ' SIZE DWG. NO. REV
2. Remove all burrs and sharp edges. FRSTB. ANY REPRODUCTON IN PART : ALOMINUM SHEET B GE-20011-06 (O
OR AS A WHOLE WITHOUT THE WRITTEN FINISH - -
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:3 WEIGHT: SHEET 1 OF 1

4 3 2 1



Exploded View:

Notes:
1. Rivets should be plated or aluminum.

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.
. ) 3/16" Aluminum Rivet, .251-.375 Grip
1 rivet_.1875_.251-.375 Range 8
. _ 3/16" Aluminum Rivet, .376-.5 Grip
2 rivet_.1875_.376-.5 Range 4
3 GE-20011 - 03 Hanger Brace - Pivot Pole Top Cap ]
4 GE-20011 - 04 Hanger Brace - Pivot Pole Holder 2
5 GE-20011 - 05 Hanger Broce[;OPCiveo’r Pole Holder, )
UNLESS OTHERWISE SPECIFIED: NAME DATE M’R..{?Bsgﬂcs ,775 N
DIMENSIONS ARE IN INCHES DRAWN KAMC = 9/16/19 COMPETITION Modeling Solutions Partner
lﬁ’k’éﬁfgﬁfﬁ;],w . ) CHECKED TITLE: .
WO PLACE DECMAL 201 | ENG APPR. Hanger Brace - Pivot
THREE PLACE DECIMAL £.001 | MFG APPR.
INTERPRET GEOMETRIC Q.A. POleA HOlder SU b
TOLERANCING PER: COMMENTS. ssem b |y
MATERIAL
GE-20011 SIZE DWG. NO. REV
NEXT ASsY woon " BARE WEIGHT: 1.46 LBS B GE20011-16 0
APPLICATION DO NOT SCALE DRAWING SCALE: 1:3 WEIGHT: SHEET 1 OF 2

2

]




I

6.02
INCLUDES RIVET

(5.96)

3.65 \ ] 6.02 o
INCLUDING RIVETS/ INCLUDES RIVET

—= (3.52) =~ ~——{5.96 F—

(10.45) ®1.83)
UNLESS OTHERWISE SPECIFIED: NAME DATE w 'R..geBnglcs ,775 N
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/16/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL+1/16 CHECKED .
ANGULAR: MACH+1° BEND *1° M
TWO PLACEDECIMAL 201 | ENCAPPR. Hanger Brace - Pivot
THREE PLACE DECIMAL +.001 | MEG APPR. POle HO|deI’ SUb
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS: Asse m b |y
THE INFORMATION CONTAINED IN THIS MATERIAL '
SIZE DWG. NO. REV
DIMENSIONS SHOWN FOR REF. o s | E-20011 . WEGHTSHOWN  B° "GE 20011 -16 ()
Wi Wi Wi
CERMISSION OF ST PROMBNED. NEXT ASSY USED ON BARE ON SHEET 1
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 2 OF 2

4 3 2 ]



Notes:

1. Material: 8 Ga. Aluminum Sheet
2.  Remove all burrs and sharp edges.
3. Tag orlable with part number.

4

15.65

8.69

=
=

REVISIONS

ZONE

REV.

DESCRIPTION

DATE APPROVED

A MINOR GEOMETRY CHANGES

9/17/2019 KAMC

2X .69

1.23

2.47

4.73

2X 5.96

O NOX — O
O WVHOND O
PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS

DRAWING IS THE SOLE PROPERTY OF GE-20020

FIRST®. ANY REPRODUCTION IN PART

OR AS A WHOLE WITHOUT THE WRITTEN

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

20X @ .27

3.13

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

ALUMINUM SHEET

FINISH

BARE

DO NOT SCALE DRAWING

2

10X .27 X 1.50 THRU ALL)

NAME DATE

DRAWN KAMC 9/5/19

CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

w FIRST -
ROBOTICS DS SOLIDWORKS
COMPETmON Modeling Solutions Partner

TITLE:

Hanger Brace -
Mounting Plate

SIZE DWG. NO. REV

B GE-20012 A

SCALE: 1:4 WEIGHT: SHEET 1 OF 1

1




REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A4 A UPDATED WALL THICKNESS TO 0.125" 10/7/2019 KAMC
OUTER DIAMETER
(INCLUDING POWDER COAT)
NOT TO EXCEED 1.525"
O O ™ ™ o O
o 3¢ SO 0 S 9
Q o N N o~ o~ O
IA _ _ _ " _ Y P _ Y _ _ - ~ R. |
—* * * ® M |
A\ (125 6X @ .27 THRU ALLJ
UNLESS OTHERWISE SPECIFIED: FIRST
NAME | DAR %< ) RoBoTICS 25 soLiDwoRKks
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/9/19 ~—4¢ COMPETITION Modeling Slutions Partner
TOLERANCES: TlTLE
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH+1° BEND #1° ENG APPR. H P h _I_
TWO PLACE DECIMAL ~ +.01 -
i THREE PLACE DECIMAL +.001 MFG APPR. G n g e r IVO
NOTeS PROPRIETARY AND CONFIDENTIAL lT'\gLESs:IETC(I?JEg?’AEERTRIC S;)A\I;AMENTS' P O | e
1. Material: 1.50" diameter x 0.125" wall, 1020 DOM A513 Round Tube THE NFORMATION CONTANED INTHS == 5)99() MATERAL  UND TUBE SIZE DWG. NO. REV
2. Remove all burrs and shorp edges. FIRST®. ANY REPRODUCTION IN PART S B GE_QOO" 3 A
3. Powder Coated Black. POE'TQQS‘SQ(\;V,:{8,EEF)IXE,H®O|SUL;?)EH\($E§N NEXT ASSY USED ON POWDER COAT BLACK

4 3

APPLICATION

DO NOT SCALE DRAWING

2

SCALE: 1:10 WEIGHT:

1

SHEET 1 OF 1




4.50
5.75
7.00
11.50

(@)

2.00 \ \cb .55 THRU

2X R.50

R.05 ;
[ | D | ] 8.2]

8.08)
8.03)

2X 2.63
2X2.28

A\
{J:r} 2X 1.00
/

0
——~—.13)
L2><R1.oo A

o
e e UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
© ROBOTICS DS SOLIDWORKS

o o — ™ 0 O o N O~
S N O 0 X < NN
— — N ~ < O N o O~
DIMENSIONS ARE IN INCHES DRAWN KAMC | 9/5/19 COMPETITION Modeling Solutions Partne
TOLERANCES: TITLE:
FRACTIONAL*+1/16 CHECKED .
ANGULAR: MACH£1° BEND #1°
o TWO PLACEDECIMAL +01  ENCAPPR. H - S
56.23 56 230 THREE PLACE DECIMAL +.001 MFG APPR. O n g e r e n S O r
Mounf
Notes: PROPRIETARY AND CONFIDENTIAL TOLERARCING PER: COMMENTS. O U n
1. Material: 8 Ga. 5052 Aluminum Sheet T D s AR UMINUM SHEET SIZE DWG. NO. REV
2. Remove all burrs and sharp edges. FIRSTE. ANY REFRODUCTION IN PART S B G E_QOO ‘| 4
3. Tag or label with part number. PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON BARE
APPLICATION DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1



ITEM NO. PART NUMBER DESCRIPTION QTY.

1 GE-20008 Foam Cushion for Generator Switch 1

2 GE-20008 Foam Cushion for Generator Switch 2

3 GE-20010 Hanger 1

4 Hook 2 9 Hook 2" x 9", Adhesive Backed 2

5 Hook_2 30 Hook 2" x 30", Adhesive Backed 4
UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRST >

ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN KAMC 12/17/19 COMPETmON Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:

ANGULAR: MACH+1° BEND #1°

e T e Generator Switch with
: | Hook and Corners

INTERPRET GEOMETRIC QA.
PROPRIETARY AND CONFIDENTIAL :
THE INFORMATION CONTAINED IN THIS TOLTEERRTNLCING = COMMENTS:
MATERIA
DRAWING IS THE SOLE PROPERTY OF GE-20020 SIZE 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 1 OF 2

4 3 2 1



N o Align Foam to edge/
Align Foam to edge

Align Foam to edge

A

UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRS‘I.’ >
R P ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC  12/17/19 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL*+1/16 CHECKED .
NO‘I’eS ANGULAR: MACH+1° BEND #1° ENG APPR. M M h
. . . . TWO PLACE DECIMAL  +.01
1. Make sure surface of GE-20010 is clean prior to hook and foam application. THREE PLACE DECIMAL +.001 G APPR. Generator Switch wif
2. Press firmly on hook and foam to ensure adhesion. eReRE CEOMETRIC on Hook and Corners
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:
COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL SlZE DWG NO REV

DRAWING IS THE SOLE PROPERTY OF GE-20020
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: 1:18 WEIGHT: SHEET 2 OF 2

4 3 2 1



25.07
21.50
VIRTUAL SHARP
R12.50
12.57
VIRTUAL SHARP
6X R.25 3.50
|/ 0
& & 1 O
< % ™
3% 2
© —
33 -3
o o
> >
Nofes: 1/ I . cl
1.  Material: 1/16" Polycarbonate, Clear
2. Remove dll burrs and sharp edges _ rrommmars o commpana. | GE-20018
3. Tag or label with pGrT number DRAWING IS THE SOLE PROPERTY OF GE-20017
4. Finish: Bare - Vinyl will be applied to face, either side FIRST, ANT EPRODUCTON N PART ; .
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY
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

POLYCARB

FINISH

BARE

DO NOT SCALE DRAWING

2

NAME
DRAWN KAMC
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE
10/9/19

\, FIRST
' 4 ROBOTICS
~4 COMPETITION

TITLE:

7
S SOLIDWORKS

Modeling Solutions Partner

Generator
Switch Plastic

SIZE DWG. NO.

REV

B GE-20016 O

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1



VINYL APPLIED TO THIS FACE

TRIM VINYL
(RED AND BLUE)

DETAIL A

SCALE1:4

GE-20016

Notes:
1. Tag or label with part number

Color Variations

PROPRIETARY AND CONFIDENTIAL

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

Part Number Vinyl Image Qty per Field
GE-20017 - Blue GE-20017 - Blue - Vinyl 2
GE-20017 - Red GE-20017 - Red - Vinyl 2

OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF FIRST® IS PROHIBITED.

4

GE-20017 - BLUE

GE-20017 - RED

GE-20023

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

VINYL

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

TRIM VINYL

NAME
KAMC

DATE
10/25/19

TRIM VINYL

TRIM VINYL
TRIM VINYL
FIRST >
w ROBOTICS DS SOLIDWORKS
COMPETITION odeang Solucons Pere!
TITLE:

Generator Switch Vinyl
Plastic_ Left - with vinyl

SIZE DWG. NO.

REV

B GE-20017 0

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1



Notes:

GE-20016

1. Tag or label with part number

Color Variations

Part Number Vinyl Image Qty per Field
GE-20018 - Blue GE-20018 - Blue - Vinyl 2
GE-20018 - Red GE-20018 - Red - Vinyl 2

4

GE-20018 - BLUE

TRIM VINYL

DETAIL A
SCALE 1 : 4

VINYL APPLIED TO THIS FACE

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.

GE-20018 - RED

(RED AND BLUE)

TRIM VINYL

TRIM VINYL

GE-20024

NEXT ASSY

USED ON

APPLICATION

TRIM VINYL

TRIM VINYL

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

VINYL

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME
KAMC

DATE
10/25/19

w FIRST
ROBOTICS
COMPETITION

TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

Generator Switch Vinyl
Plastic_Right - with vinyl

SIZE DWG. NO.

REV

B GE-20018 0

SCALE: 1:8 WEIGHT:

1

SHEET 1 OF 1



ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-20007 Cheeseborough for Truss _ Single 1
2 GE-20011 Hanger Brace
3 GE-20012 Hanger Brace - Mounting Plate
4 GE-20013 Hanger - Pivot Pole 1
5 GE-20014 Hanger - Sensor Mount 1
Generator Switch with Hook and
6 GE-20015 Corners 1
Pivot Pole to Generator Switch
7 GE-20021 Bearing 6
Pivot Pole to Generator Switch
8 GE-20022 shaft Collar 6
9 GE-20023 Generator Switch Vinyl Left _ With o
Loop
_ Generator Switch Vinyl Right _ With
10 GE-20024 Loop 2
11 hex_.25 20 1.25 Hex Head Bolt, 1/4-20 x 1.25", Steel 24
12 nylock_.5_13 steel nylon-insert locknut, 1/2"-13 1
13 washer_flat_.25 Flat Washer for 1/4" Screw 24
14 washer_flat_.5 Flat Washer for 1/2" Screw 1
UNLESS OTHERWISE SPECIFIED: NAME DATE w;g?gg_r - /775 ————
DIMENSIONS ARE IN INCHES DRAWN KAMC 8/27/19 COMPETmON Modeling Solutions Partner
;g/kEcRT?oNchfzﬂ/w CHECKED TITLE:
ANGULAR: MACH+1° BEND *1°
Nofe: o ricEbRCim 0 OO Generator
1. Vinyl may be red or blue. 1
vimay ol Switch Assembly
DRANING 1§ THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
o IRTIEN NEXT ASSY USED ON NS WEIGHT: 111.81 LBS B G E‘QOOQO
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 4

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

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 S SOLIDWORKS

DRAWN KAMC | 12/18/19 COMPETITION Modeling Solutions Partner
CHECKED TITLE:
e Generator
Switch Assembly
COMMENTS:
SIZE DWG. NO. REV
B GE-20020
SCALE: 1:18 WEIGHT: SHEET 2 OF 4

1



!

pz4

12.03+.25

~
™

!

&
~

—{11.07)

X 55.63+.25 —=]

~{3.01)

~———————( 12150 )

~{3.13) f

nm— 0 )0 [0 —
\ (
56.13) (16.93)
——  ~={8.00)
rF_% -
(2.49
40.00° )
( 40.00° (54.05)
—— =~—3.00)
—— =—3.26)

UNLESS OTHERWISE SPECIFIED: NAME DATE ; S()RBnglcs 1775 ————

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. G e n e rO 'I'O r

THREE PLACE DECIMAL £.001  MEG APPR

. .
INTERPRET GEOMETRIC QA. S 'I' h A r r l b |
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS. WI C S S e
THE INFORMATION CONTAINED IN THIS 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: 1:32 WEIGHT: SHEET 3 OF 4

2

1



Center of Mass

NOTE:
1.  Only pieces that pivot are shown here. Approximate mass of pivoting system is 93 Ibs.

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:

Center of Mass

FIRST
NAME DATE w ROBOTICS ,775 SOLIDWORKS
KAMC 12/18/19 COMPETITION Modeling Solutions Partner

| Generator
Switch Assembly

SIZE DWG. NO. REV
B GE-20020
SCALE: 1:18 WEIGHT: SHEET 4 OF 4

1



DESCRIPTION:
BEARING - INCH

VENDOR: IGUS

PART NUMBER: MFI-2428-12

NOTE: SUBSTITUTIONS NOT ALLOWED

4

GLIDE M250 FLANGE

TOLERANCE:
D1.79 - 1.82

(¢2.00)
TOLERANCE:
®2.04- $2.08

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
A3 A Updated Notes 10/29/2019 KAMC
(.75)
(®1.50) TOLERANCE:
‘ 0.74-0.75
TOLERANCE: - 13
@1.53- @1.56
UNLESS OTHERWISE SPECIFIED: NAME DATE N\ FIRST >
.98 9 ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN KAMC | 10/8/19 PP~ COMPETITION | Modeing solutions artner
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH*1° BEND *1° .
TWO PLACE DECIMAL .01 ENGAPPR Pivot Pole to Generator
THREE PLACE DECIMAL +.001 MFG APPR. . *
Switch Bearing
INTERPRET GEOMETRIC QA.
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
OR AS A WHOLE WITHOUT THE WRITTEN FINISH B G E—2 002 ] 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




2X FORGED CLAMP SCREWS
1/4-28
HEX WRENCH SIZE: 3/16"

DESCRIPTION: TWO-PIECE SHAFT COLLAR, BLACK
OXIDE STEEL, CLAMP STYLE

UNLESS OTHERWISE SPECIFIED:

VENDOR: RULAND

FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°

TWO PLACE DECIMAL  +.01

THREE PLACE DECIMAL +.001

PART NUMBER: SP-24-F

PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:
THE INFORMATION CONTAINED IN THIS MATERIAL

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

NOTE: EQUIVALENT SUBSTITUTIONS ALLOWED /A &edndcimsanms, smon |

APPLICATION

4 3 2

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

REVISIONS
ZONE REV. DESCRIPTION DATE APPROVED
Updated Notes. 10/29/2019 KAMC
R1.19)
R.75)

N FIRST =
3% 2 ROBOTICS DS SOLIDWORKS
& connPETmoN Modeling Solutions Partner

TITLE:

Pivot Pole to Generator
Switch Shaft Collar

NAME DATE
KAMC  10/25/19

SIZE DWG. NO. REV
B GE-20022 A
SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1




ITEM NO. PART NUMBER DESCRIPTION QTY.
Generator Switch Vinyl Plastic_ Left
1 GE-20017-Blue b i 1
Loop_1_8 1"x 8" Loop, Adhesive Backed 1
Loop_2_30 2" x 30" Loop, Adhesive Backed 1
: ‘ FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE MROBOTICS F
DIMENSIONS ARE IN INCHES DRAWN KAMC  12/18/19 . COMPETITION Meadeiing Solurions Parier
TOLERANCES: TlTLE
FRACTIONAL+1/16 CHECKED :
ANGULAR: MACH#1° BEND #1° .
TG PACE DECIAL a0y | ENG APPR. Generator Switch
THREE PLACE DECIMAL +.001 MFG APPR. . .
INTERPRET GEOMETRIC Q.A. Vlnyl LefT —_— WITh Loop
TER
DRAWING IS THE SOLE PROPERTY OF MATERIAL SlZE DWG NO REV
FIRST®. ANY REPRODUCTION IN PART e B G E_20023
FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 2

2

1




Notes:

1.
2.

Make sure non-vinyl surface of GE-20017 is clean prior to loop application.

Press firmly on loop to ensure adhesion.

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

Tﬁj
50 —

1.19

FROM VIRTUAL SHARPN

r

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

\ FIRST -
) ROBOTICS DS SOLIDWORKS
COMPETI'I'ION Modeling Solutions Partner

NAME DATE
KAMC  12/18/19

TITLEZV |
Generator Switch
Vinyl Left _ With Loop

SIZE DWG. NO. REV
B GE-20023
SCALE: 1:8 WEIGHT: SHEET 2 OF 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.

ITEM NO. PART NUMBER DESCRIPTION QTY.
Generator Switch Vinyl Plastic_Right
| GE-20018-Blue ¥ ith vin |
Loop_1_8 1"x 8" Loop, Adhesive Backed 1
Loop_2_30 2" x 30" Loop, Adhesive Backed 1
UNLESS OTHERWISE SPECIFIED: NAME DATE ME@BSST ce p’S ——
DIMENSIONS ARE IN INCHES DRAWN KAMC  12/18/19 COMPETITION Modeling Solutions Partner
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
WO PLACE DECMAL 101 | ENG APPR Generator Switch
THREE PLACE DECIMAL +.001 | \MFG APPR. . . .
INTERPRET GEOMETRIC Q.A. Vlnyl ngh‘l- — WI‘I-h Loop
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
NEXT ASSY USED ON FINIH B G E_20024
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 2

2

1




1.19
FROM VIRTUAL SHARP

————.14) )\ .

—\I
=

.50
: FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE N TICS F
DIMENSIONS ARE IN INCHES DRAWN KAMC | 12/18/19 = COMPETITION Modeling Solutions Partner
Nofes: lg,k'éﬁfg‘,f,ffil,w CHECKED TITLE:
1. Make sure non-vinyl surface of GE-20018 is clean prior fo loop application. ANGULAR: MACH1° BEND *1° [\ oo G tor Switch
2. Press firmly on loop to ensure adhesion. THREE PLACE DECIMAL 1001 ‘ enerator owiic
e Vinyl Right _ With Loo
INTERPRET GEOMETRIC Q.A. I ny g b 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 -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 2 OF 2

4 3 2 1



f /-\(\(\(\(\(\(\(\(\/—\J

L (41.34) -

DESCRIPTION: SAFETY DAISY CHAINS, BEARING CAPACITY 23 KN, GREY A

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST 2
V E N DO R: Kl Kl G OA I_ V | A AMAZ O N DIMENSIONS ARE IN INCHES DRAWN KAMC | 2/5/2020 M ggﬁl?’-rEl%ON a“‘s?“L‘IDW”O:?KS
FRACTIONALS 1/16 CHECKED TITLE:
WO PLACE DECIMAL 201 ENG AP Generator Switch Lock
PART NUMBER: BO/72/87DD5 IRFEPIACEDECIAL =001 | MG aerR Out - Daisy Chain
PROPRIETARY AND CONFIDENTIAL lTthESeP:Scﬁfg ,;’AEERT:RIC 32MMENT5:
A PO SZE DWG. NO. REV
NOTE: SUBSTITUTIONS NOT ALLOWED e N a— B GE-20026
PERMISSION OF FIRST® IS PROHIBITED. GREY
APPLICATION DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 1

4 3 2 1



15)

L

DESCRIPTION: NEODYMIUM LATCH MAGNET

VENDOR: MASTER MAGNETICS, INC. - MAGNET SOURCE
PART NUMBER: NMLKIT4

NOTE:

1. SUBSTITUTIONS NOT ALLOWED

2. MAGNET MUST BE INSTALLED INTO HOUSING
3. DIMENSIONS SHOWN ARE FOR MAGNET + HOUSING ASSEMBLY

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

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

NTERPRET GEOMETRIC

TOLERANCING PER:
MATERIAL

NEODYMIUM

FINISH

2

BARE

DO NOT SCALE DRAWING

@ .88)

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

NAME DATE

p
DS SOLIDWORKS
KAMC  2/6/2020 '

k w FIRST
ROBOTICS
COMPETITION Modeling Solutions Partne

TITLE:

Generator Switch
Lock Out - Magnet

SIZE DWG. NO. REV

B GE-20027

SCALE: 2:1 WEIGHT: SHEET 1 OF 1

1



Notes:

1.

Attach (2) to (T) where shown, using 2x 18 Ib. cable ties. Cable fie
heads should be inside Daisy Chain (i.e. not showing).

This side gets connected to Truss

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 GE-20026 Generator Switch Lock Out - Daisy ]
Chain
Generator Switch Lock Out -
2 GE-20027 Magnet 1
: FIRST

UNLESS OTHERWISE SPECIFIED NAME DATE MROBOTICS B e

DIMENSIONS ARE IN INCHES DRAWN KAMC | 2/5/2020 -4 COMPETITION Modeling Solutions Partner

TOLERANCES: TlTLE

FRACTIONAL+1/16 CHECKED .

ANGULAR: MACH#1° BEND #1° .

TWO PLACE DECIVAL 201 ENG APPR. Generator Switch Lock

THREE PLACE DECIMAL +.001 .

MFG APPR Out - Field Attachment
INTERPRET GEOMETRIC QA.
TERIAL
DRAWING IS THE SOLE PROPERTY OF MATERIA SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART S B G E_20028
FERMISSION OF FRSRD1S PROMIBIED: NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:4 WEIGHT: SHEET 1 OF 2

2

1




INSTALLED CONFIGURATION

May wrap over truss or
hang down, as shown

Magnet sticks to Hard Stop

Note:
See GE-20000 for installation information & lengths relative to the Truss

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

Wraps around fruss

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
KAMC | 2/5/2020

DATE 2
S SOLIDWORKS

Modeling Solutions Partner

Mﬂksr

%€ ) ROBOTICS
$»—« COMPETITION
TITLE:

Generator Switch Lock
QOut - Field Attachment

SIZE DWG. NO. REV
B GE-20028
SCALE: 1:3 WEIGHT: SHEET 2 OF 2

1



Exploded View:

Noftes:

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

3. Powder Coated Black (Full Assembly).

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 rivet_.1875_.126-.25 3/16" Rivet, .126-.25 Grip Range 20
Truss Base - Sheet Metal Assembly,
2 GE-20030 - 01 Base Plafe 1
Truss Base - Sheet Metal Assembly,
3 GE-20030 - 02 Truss Feet 2
Truss Base - Sheet Metal Assembly,
4 GE-20030 - 03 Berm - Red 2
UNLESS OTHERWISE SPECIFIED: NAME DATE Ml’;gzésgﬂcs 1775 ——
DIMENSIONS ARE IN INCHES DRAWN KAMC = 9/9/19 - ’ COMPETITION Modzing Solitlons Fattne
TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
ANGULAR: MACH+1° BEND *1° ENG APPR. _
moriace s Lol | SN Truss Base - Sheet
INTERPRET GEOMETRIC Q.A. M eTG | Asse m b Iy
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

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION

wecrrt 249318 B GE-20030 O

POWDER COAT BLACK
DO NOT SCALE DRAWING SCALE: 1:8 WEIGHT: SHEET 1 OF 2

2 1




INCLUDES RIVET HEAD

< 1.62

—— (6.750) =—{8.625 )
- °ﬁ
(-] - T °
(24.00) ° !l °
[-] [-]
S Q
G
~———{24.00 )

ol | oLt | S—

%

(1.56 )—

DIMENSIONS SHOWN FOR REFERENCE

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 W