A

Notes:
1.

'L%" PART NUMBER DESCRIPTION
Steel Hex Head Screw,
1 hex .25 20 1.5 1/4"-20 x 1-1/2" long, fully 16
threaded
2 Pan_.25 20 2.5 Pan Head 1/4-20 x 2.5" 8
tape (duct, gaffers,
3 fape electrical, or equivalent)
4 [TE-20004-20 Genera’rf)er \/ngln’rch Top 1
5 TE-20004-21 A Frame, Assembled 4
6 TE-20004-24 Hard Stop Assembled 2
7 TE-20004-42 Side Plate 4
Material list for entire assembly shown on Sheet 2. 8 UBolt _.3125 2 3.75 U Bolt 5-16 x 2 x 3-3/4 4
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST 2
w ROBOTICS DS SOLIDWORKS
DIMENSIONS 'ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner A
FRACTIONAL £1/16 CHECKED TITLE:
ANGULAR: MACH+1° BEND *1° ENG APPR. hd
e I Shield Generator
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
DRANING 1§ THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
e woon ™ A TE-20004
APPLICATION DO NOT SCALE DRAWING SCALE: 1:32 WEIGHT: SHEET 1 OF 8

1



2 ]

Material Qty
2'x4"x 8 36
1/2" Plywood 3
1-1/4" Schedule 40 Black Iron Pipe 2
1-1/4" Black Iron Floor Flange 2
1/4-20 TeeNuts 32
1/4-20 x 1.5" Hex Head Bolts 48
1/4-20 x 2.5" Pan Head Bolts 16
1/4-20 Wing Nuts 32 B
1/4" Washers 64
S5/16 x 2 x 3-3/4" U Bolis 4
Tape 1 roll
2.5" Screws ~30
1.5" Screws ~60

Nofte:
1. For full assembly of TE-20004, we recomend having
8 people and 2 ladders which allow reaching ~10".

UNLESS OTHERWISE SPECIFIED: NAME  DATE m S’ORBSOITICS S SOLIDWORK
DIMENSIONS ARE IN INCHES DRAWN COMPETITlON Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH+1° BEND #1° hd
Shield Generator
THREE PLACE DECIMAL +.001 | MEG APPR.
INTERPRET GEOMETRIC Q.A.
PROPRIETARY AND CONFIDENTIAL :

TOLERANCING PER: COMMENTS:

THE INFORMATION CONTAINED IN THIS MATERIAL SIZE 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: 1:32 WEIGHT: SHEET 2 OF 8
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(114.66)

(62.99)

~—{123.00 )——

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

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

COMMENTS:

NAME

DATE

7
DS SOLIDWORKS

Modeling Solutions Partner

Shield Generator

SIZE DWG. NO. REV
A TE-20004
SCALE: 1:64 WEIGHT: SHEET 3 OF 8
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Step 1

Notes:

1. Add 4x @ to @ as shown. Wrap the pipe at least 2x.

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

4X 2.004

DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

15.13 15.13

Note: Pole of @ may be between 84" and 120".

[15-1/8"] [15-1/8"]

663 ] 663
(6-5/8"] h 6-5/8']

[ ] [ —ror—r———m B
B
NAME DATE FIRST >
» ROBOTICS DS SOLIDWORKS
S COMPETITION Modeling Solutions Partner A
TITLE:

Shield Generator

SIZE DWG. NO. REV
A TE-20004
SCALE: 1:32 WEIGHT: SHEET 4 OF 8

1



Step 2:
QTY: 2

Notes:

1. Assembly can be assembled standing upright or on its side.

2. Aftach @ and @ to @ using @ into TeeNuts.

3. Repeat on other side.

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 M FIRST >
\ ' '3 ROBOTICS DS SOLIDWORKS

DRAWN . COMPETITION Moo souions arne
CHECKED TITLE: .
Al Shield Generator
ig\f;AMENTS:
SIZE DWG. NO. REV
A TE-20004
SCALE: 1:32 WEIGHT: SHEET 5 OF 8

1

A



Step 3:
59.06
[59-1/16"]
Notes:

1. Space assemblies as shown. If upright,
people should support assemblies.

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:

TITLE:

Shield Generator

SIZE DWG. NO.

%
Consider placing weights (sandbags,
cinder blocks, ROBOT batteries, etc) on
bases to help keep in place in addition to
humans supporting the assemblies.

NAME DATE [ FIRST
X ' & ROBOTICS

COMPETITION

7
DS SOLIDWORKS

Modeling Solutions Par

REV

A TE-20004

SCALE: 1:32 WEIGHT:

1

SHEET 6 OF 8
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Step 4.

Noftes:

1. Place on top of and connect

with 4x . Ensure the connection is snug, but

will be fully tightened in a later step.
2.  Werecommend:

1. Lifting with a minimum of 3 people

but recommended 4 people. It is a heavy lift
with a very high center of mass.

2.  Practicing liffing before putting in

place.
3. 1 person support each assembly.

4,  After is on top of , bring 2

ladders and have 2 additional people place

and secure while remaining people
support the assembly.

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
\ ' 2 ROBOTICS DS SOLIDWORKS

DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner

TOLERANCES: TMLE: A

FRACTIONAL+1/16 CHECKED .

ANGULAR: MACH+1° BEND #1° °
Shield Generator

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 A T E—QOOO4
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:32 WEIGHT: SHEET 7 OF 8
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Notes:
1. Slide @ through | Step 1 | and connect to | Step 2 | using @ screwed info TeeNuts.
UNLESS OTHERWISE SPECIFIED: NAME DATE ] FIRST >
‘ ' '3 ROBOTICS 2S SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPET|T|ON Modeling Solutions Partner
TOLERANCES: TITLE:
FRACTIONAL*1/16 CHECKED .
ANGULAR: MACH#1° BEND #1° o
Shield Generator
THREE PLACE DECIMAL +.001 | MEG APPR.
INTERPRET GEOMETRIC QA.
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: 1:36 WEIGHT: SHEET 8 OF 8
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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.

TE-20004

NEXT ASSY

APPLICATION

ITEM NO. PART NUMBER DESCRIPTION QTY.

1 TE-20004-01 1-1/4" Sc:hedulerllJ(l)I Black Iron Pipe, 1

9 TE-20004-02 1-1/4" ScheduleéSTBlock Iron Pipe, )

3 TE-20004-03 1-1/4" Floor Flange 2

4 TE-20004-04 Top 2

5 TE-20004-05 Pole Holder, Face, Rung 4

6 TE-20004-06 Center 4

7 TE-20004-07 Cross Bar Gusset 4

8 TE-20004-08 Pole Holder, Face, Pivot 4

9 TE-20004-09 Pole Holder, Large, Pivot 2

10 TE-20004-10 Pole Holder, Small, Pivot 2

11 TE-20004-11 Hanger to Brace Mount 2

12 TE-20004-12 Side Leg 4

13 TE-20004-13 Center Leg 2

14 TE-20004-14 Cross Bar, Top 2

15 TE-20004-15 Cross Bar, Bottom 2

16 TE-20004-16 Pole Holder, Rung 4

17 TE-20004-17 Brace Leg 4

18 TE-20004-18 Pole Holder, Support, Pivot 4
s oo " Po€yaoednes | Ao
RS, oo TLE
moHicibci | BT Generator
e CEouC on Switch Top Level
MATERIAL SIZE DWG. NO. REV

USED ON

FINISH

DO NOT SCALE DRAWING

2

B TE-20004-20

SCALE: 1:18 WEIGHT: SHEET 1 OF 20
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4 3.00)

<55.88 {55

le

8

o

)=

<3.4o {33})
T
Lﬁ 3.00)

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

40.00°

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

:

-{12000)——=

- (48.25 {48”)

(35.88 {35%'])
40.00°)
NAME DATE w S{)RBsgﬂcs p’S SOLIDWORKS
DRAWN COMPETmON Modeling Solutions Partner
CHECKED TITLE:
215 AT Generator
Switch Top Level
COMMENTS:
SIZE DWG. NO. REV
B TE-20004-20
SCALE: 1:32 WEIGHT: SHEET 2 OF 20
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— Center of Mass

$<24.12{248 D ~—

—— <24.12{24é'}> - A

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
ROBOTICS DS SOLIDWORKS
COMPETITION Modeling Solutions Partner

DIMENSIONS ARE IN INCHES DRAWN
. TOLERANCES: .
,]\IOTE'O | . that bivot h h A . t f oivoli t is 111 Ib FRACTIONAL+1/16 CHECKED TITLE:
. Ny prieces tTnat pIivoT are snown nere. Approximare mass or pivoTting sysrem 1S S. mg%ﬁémﬁﬁﬁﬁfﬁtp ENG APPR. GenerGTor
THREE PLACE DECIMAL £.001 | MFG APPR.
Switch |
il witch Top Leve
THE INFORMATION CONTAINED IN THIS MATERIAL ’ SIZE 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: 1:18 WEIGHT: SHEET 3 OF 20
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4

Step 1:
Qty: 2 (Repeat Step 1 for a total of 2 sub-assemblies)

12

(71 56/71 &D

G

Note:

Attach @ and @ with 2.5" screws, alternating screws on top and bottom. Pre drill if needed.

Step 2:
Qty: 2 (Repeat Step 2 for a total of 2 sub-assemblies)

~
_— |
15

<—( 43.00

Note:

Align and @ to be flush on one side.

(3.50{3;'}) - =

(3.00 )

Attach . and @ with 2.5" screws, alternating screws on top and bottom. Pre drill if 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

APPLICATION

Step 3:

Qty: 2 (Repeat Step 3 for a total of 2 sub-assemblies)

—(3.00)

(2.25 {2”)
o WV

N|

@ <3.5o{3 ] D = -

Nofte:

Pre drill if needed.

UNLESS OTHERWISE SPECIFIED: NAME DATE
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

FIRST

TITLE:

» ROBOTICS
COMPETITION Modeling Solutions Partner

S

Attach (18) and (18) with 2.5" screws, alternating screws on top and bottom.

v/
DS SOLIDWORKS

Generator
Switch Top Level

SIZE DWG. NO.

REV

B TE-20004-20

SCALE: 1:12 WEIGHT:

1

SHEET 4 OF 20

A



4 3 2 1

Step 4: Step 5: _
Qty: 1 Qty: 2 (Repeat Step 5 for a total of 2 sub-assemblies)
13 N <49_50{49]"D S — <3 50 {3]@) S I I B
- P2 + (3.00
~ S
(3.50 {32'}) - =
Note:
Note: Attach @ and (17) with 2.5" screws, alternating screws on top and bottom.
Aftach @ and @ with 2.5" screws, alternating screws on top and bottom. Pre drill if needed. Pre drill if needed.
Step 6:
Qty: 2 (Repeat Step 6 for a total of 2 sub-assemblies)
Threaded End
|
{ \
~ { 60.00 |
UNLESS OTHERWISE SPECIFIED: NAME DATE /Eg?BSngcs D7S ———
DIMENSIONS ARE IN INCHES DRAWN L 2 COMPETITION Modslng St banes
TOLERANCES: TlTLE
Note: Nt 1o BEND 219 [ '
gﬂ??h’rehgég(egfdé)on ), attach (2) to (3). () should be firmly attached but should not extend TWO PLACE DECMAL *+01 iﬁﬁi Ge nerg TOI’
- PROPRIETARY AND CONFIDENTIAL IT%E?;:EE%E(?QAEE;:RIC S;L\MENTS: SWI -I-C h TO p Leve |
DRAWING 1 THE SOLE PROPERTY OF MATERIAL SIZE DWG. NO. REV
FIRST®. ANY REPRODUCTION IN PART
A O s e et assy soon " B TE-20004-20
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 5 OF 20

4 3 2 1



4 3 2 1

Step 7: ) Step 8:
Qty: 2 (Repeat Step 7 for a total of 2 sub-assemblies) Qty: 2 (Repeat Step 8 for a total of 2 sub-assemblies)

\ i ol —6

Note: [ Step 7 A bly |
Align holes. The assembly from can be used as a guide ep 7 Assembly

to ensure holes are properly aligned.
Attach (18) and (16) with 2.5" screws, alternating screws on top

and bottom. Pre drill if needed.

Nofe:
Attach (5)to either side of the assembly using 1.5" screws. Ensure the bottom and sides are
flush. Pre drill if needed.

Step 9:
Qty: 1
Step 4
e
UNLESS OTHERWISE SPECIFIED: NAME DATE M EBRBSC";TICS D7S ———
DIMENSIONS ARE IN INCHES DRAWN »—+« COMPETITION oSl St Ay
TOLERANCES: TlTLE
FRACTIONAL:1/16 CHECKED .
ANGULAR: MACH*1° BEND #1° ENG APPR. G _I_
9 TWO PLACE DECIMAL .01
@\ THREE PLACE DECIMAL +.001 MFG APPR. e n e rO O r
| Switch Top Level
PROPRIETARY AND CONFIDENTIAL IT'\gI_ES'\"D:ETC(I?JEg,;’AEERT:RIC COMMENTS: WI C O e V e
NOTe: THE INFORMATION CONTAINED IN THIS MATERIAL ' SlZE DWG NO REV
Attach (6) to either side of the [Step 4] assembly using 1.5" screws. R R o . B -|- E 200 O 4 2 O
Ensure the bottom and sides are flush. Pre drill if needed. o s e P TN NEXT ASSY USED ON - -
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 6 OF 20

4 3 2 1



Step 10:
Qty: 1

213|125

.| n
~—222/2"]

<4.44 PéD

(1.00 —

Note:
Atftach to either side of the assembly using 1.5" screws. Pre drill if needed.
Add additional screws as needed to ensure the [Stfep 9] assembly is rigidly connected.

A

FIRST

UNLESS OTHERWISE SPECIFIED: NAME DATE >

) ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN | 3 COMPETITION Modeling Solutions Partner
TOLERANCES: TITLE:

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 Wi -I- C h TO p I_ e V 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 WHOLE WITHOUT THE WRITTEN FINISH -_ -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 7 OF 20
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Step 11:
Qty: 1 .
Align Corner Align Corner

Align Edge

DETAIL C
SCALE1:6

Note:
Attach (4) to 2X as shown, using 1.5" screws. Pre drill if needed.

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

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:

v/
DS SOLIDWORKS

Modeling Solutions Partner

Generator
Switch Top Level

SIZE DWG. NO.

REV

B TE-20004-20

SCALE: 1:12 WEIGHT:

1

SHEET 8 OF 20



Step 12:
. 1.
Qty: | (4.25 {44 —
D i 3 y
@ />\\ /&\
\ // // \\ \\
! A N\
T
|} /// /// : : : \\\ \\\ |
Step 10
/]
DETAIL D
SCALET:6
— — — — — — — | — — — — — — —
[ i i |
Note:
Attach [Step T0] to [StepTT] as shown, using 1.5" screws. Pre drill if needed.
A Be careful to ensure that is centered on [Sfep TT], and that (2)is parallel to the top of (4).
: | FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE | MROBOTICS Fa——_—
DIMENSIONS ARE IN INCHES DRAWN L gl COMPETITION Madeiing Solutions Parmer
TOLERANCES: TlTLE
FRACTIONAL*1/16 CHECKED :
ANGULAR: MACH1° BEND £1° L~ oo G _I_
TWO PLACE DECIMAL  +.01
THREE PLACE DECIMAL +.001 MFG APPR. e n e rO O r
PROPRIETARY AND CONFIDENTIAL #FSES;:ETC%ESQAEE;RIC 32MMENT5- SWITCh Top I—evel
et oD SZE DWG. NO. REV
e B TE-20004-20
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 9 OF 20
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1



Step 13:
Qty: 1

Step 12

— — |
|

DETAIL E
SCALE1:6

Slide onto (2) and align with edge of@

5 i

Note:

~— <55.88 {55

3

Align with by sliding onto (2). Attach 2X [Sfep 8] to [StepT2] as shown, using 1.5" screws. Pre drill if 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

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:

NAME

FIRST

DATE ) ROBOTICS p?S SOLIDWORKS
P ropomes - A soumuon
TITLE:

Generator

Switch Top Level
SIZE DWG. NO. REV
B TE-20004-20
SCALE: 1:12 WEIGHT: SHEET 10 OF 20
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Step 14:
Qty: 1
o
1~{Step 13
E - - - - - - -~ - - - - - - -
Note:

Flip over and attach (4) with 1.5" screws. Ensure holes in both part (4) are aligned (consider using (1) to align the holes). Pre drill if needed.
Add 1.5" screws to connect (5) to in the same manner as was done in [Sfep T3]. Pre drill if needed.

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 QA.
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

4 3 2

NAME

DATE

- FIRST
I R » ROBOTICS
‘ COMPETITION

TITLE:

v/
DS SOLIDWORKS

Modeling Solutions Partner

Generator
Switch Top Level

SIZE DWG. NO.

REV

B TE-20004-20

SCALE: 1:12 WEIGHT:

1

SHEET 11 OF 20



Step 15:
Qty: 1

Attach () to [Sfep 2] ond@

Align [Sfep 2] with (13)

—

/

|

N

g [N

F

| ] \} , v/
(H.Qzﬁﬁiw ® \ © & %

DETAIL F

SCALE1:6 @

_____

IRG

1

Attach (7) to [Step 2] ond@

Note:
Add 2X [Step 2] as shown. Attach to with 2X (7) and 1X () using 1.5" screws. Pre drill if needed.

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
OR AS A WHOLE WITHOUT THE WRITTEN FINISH
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING

4 3 2

[Sfep 2] wil

5 n
.60 {8 D come close to
DETAIL G outwont
SCALE1:6 fouch
NAME | DAR I8 ROBOT 7S SOLIDWORKS
DRAWN M 283%2—?310" Df\ﬁ:ehn‘g’iomnonsgmer
CHECKED TITLE:
e Generator
Switch Top Level
COMMENTS:

SIZE DWG. NO.

REV

B TE-20004-20

SCALE: 1:12 WEIGHT:

1

SHEET 12 OF 20
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I CL> |
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Step 16:
Qty: 1
3.
12.75{124 }
Note:

Flip over and repeat on the other side. Pre drill if needed.

M

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

M FIRST >
| N ) ROBOTICS DS SOLIDWORKS
i COMPETITION Modeling Solutions Partner

| Generator
Switch Top Level

SIZE DWG. NO. REV

B TE-20004-20

SCALE: 1:12 WEIGHT: SHEET 13 OF 20

1



A

Step 17:
Qty: 2
(8) O 7
|/ _______
\ / (1 1.67/11
DETAIL H
SCALE T : 6
Note:

Attach 2X (8) to as shown using 1.5" screws. Pre drill if needed.
Attach [Sfep 3] as shown using 1.5" screws. Pre drill if 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.

Step 18:
Qty: 2

D~

Note:

Attach (9) and

should align
with the corner

of but can
be modified to

ensure holes

Attach with screws to

18

align

X — Attach with screws to @ TTh 1

to as shown using 1.5" screws. Ensure the holes are aligned and

not blocked (consider using (T) to align the holes). Pre dirill if needed.

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
i Ny cmPETmoN Modeling Solutions Partner

TITLE:

Generator
Switch Top Level

SIZE DWG. NO. REV
B TE-20004-20
SCALE: 1:12 WEIGHT: SHEET 14 OF 20

1



Step 19:
Qty:1
Step 18

i'?

\\\

Slide 2X and onto (1) as shown above. Position in P
approximately the center of the bar. ?
(@

Consider either standing en'ds of Tg Té] on 2" x 4 since the cerl?’rer will not sit flush on — —— A~ FRST ]
the floor due to (3) OR consider placing (1) on something apx. 60" tall to allow INO roBoOTICS I p—
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner

M to be lifted off the ground . TOLERANCES: TITLE:
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 Wi -I- C h TO p I_ e V 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 WHOLE WITHOUT THE WRITTEN FINISH -_ -

PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 15 OF 20

4 3 2 1



Step 20:
Qty:1
Note:
Atftach QX@ to and using 1.5" screws. Pre drill as needed. @
Consider plocmg @ on something apx. 60" tall to ol.low the assembly to be lifted c?ff UNLESS OTHERWISE SPECIFIED: NAME  DATE ‘Mgg?Bnglcs Fa——_—
the ground - this will help the assembly be perpendicular to the ground once @ is DIMENSIONS AREININCHES | DRAVN COMPETITION Modetnssotons Fare
: TITLE:

FRACTIONAL+1/16 CHECKED

screwed in place. . . .
TWO PLACE DECIMAL 101" ENG APPR. Generator

THREE PLACE DECIMAL +.001 MFG APPR.

INTERPRET GEOMETRIC QA. S Wi -I- C h TO p I_ e V e |

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 -_ -
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 16 OF 20

4 3 2 1



4 3 2 1

Optional: Disassembly for Storage

Note:
Screws can be removed from @’ro allow [Sfep 18] and [Step T4] to be removed from
: FIRST
(1), to allow for more compact storage. UNLESS OTHERWISE SPECIFIED NAME | DATE N v > ROBOTICS E—
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 MFG APPR.

INTERPRET GEOMETRIC QA. S Wi -I- C h TO p I_ e V e |

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 -_ -
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 17 OF 20

4 3 2 1



4 3 2 1

TE-20004-01 o 1 of Thread
QTY: 1 px. ' of lnred Apx. 1" of Thread
THREAD NOT NEEDED THREAD NOT NEEDED
®1.66)
‘I _ _ _ _ _ _ _ _ _ _ _ _ _ I‘I _
120.00 J
86.00 -
Note:

B 1. Material: 1-1/4" Schedule 40 Black Iron Pipe
2. 86"is the recommended pipe length. Longer pipe may allow easier access to robot.

TE-20004-02
QTY: 2
Apx. 1" of Thread ®1.66)
THREAD NEEDED
’ [
60.00
59.00
Note:

Material: 1-1/4" Schedule 40 Black Iron Pipe

TE-20004-03
QTY: 2
: HD
<2.25 {24}) _— % _
— __.E- —
_ _'.ﬁ_ __
1130 1. 4X @ 260 THRU -
' 8 N D 496 X 90°
: N FIRST
UNLESS OTHERWISE SPECIFIED NAME DATE | 4 ) ROBOTICS 1775 A
DIMENSIONS ARE IN INCHES DRAWN i . . A coMPETmON Modeling Solutions Partner
Scale: 1:4 lgk'éﬁfgﬁff;],w CHECKED TITLE:
ANGULAR: MACH+1° BEND *1° ENG APPR. G
e enerator
PROPRIETARY AND CONFIDENTIAL ITFSLES;EEE:%EGO;AEEQFIC ggMMENTs- SWI TC h TO p Leve |
Note: THE INFORMATION CONTAINED IN THIS MATERIAL ' SIZE DWG. NO. REV
Material: 1-1/4" Black Iron Floor Flange e oo . B TE 2 O O O 4 2 O
Home Depot PN (Store SKU): 564331 OR AS AMHOLEWIHOUTIHEMRITEN |t assy sep on - -
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 18 OF 20

4 3 2 1



TE-20004-07
QTY: 4 TE-20004-06 TE-20004-04 .
QTY: 4 QTY: 2 13.31 {13]6'}
11
156({15}) {3}
< 16 . 1400 = ﬂh@ﬁ; 2:38|23 O 1 688 1}HTHRU
N
1. 40°) 2X 40°)
10.06| 105" / | | o ><( o
| d - 3.00
] " B o — .l'}
NOTE: NOTE: % 43 {2 (3 }
Material: 1/2" Plywood Material: 1/2" Plywood NOTE:. ) : 8
Material: 1/2" Plywood
TE-20004-08
TE-20004-05 500 TE-20004-09 1)
( QTY: 4 . . 325 {3 }
an:a w ~——T» <7.50{72 D DETAIL B Q Qary: 2 . 4
SCALE1:6 15,
DETAIL A 3 50{31 } I 40 ¢
SCALE1:6 2 | 5 | —1—
A | 10.63 {1 03’ } i
M 200 ' 10.63[108"] (9.37{93'}) ' — 1.688175"| THRU
7 ’ "
12.89|12%" 3 : —— =—1.97[2]
3 - < { 8 D N <1 6. 39{16 NOTE:
7. 75 7Z ¢ { ] 8 Material: 1/2" Plywood
3.50 {3
% 6.35/62" ‘ TE-20004-101_ _| 3 94 {315} 47|20} ==
8 : 1. QTY: 2 ] 2
NOTE: —— —— <,47 {D 4
Material: 1/2" Plywood NOTE: . ’ * f '
Material: 1/2" Plywood c | '
8.63 {88'] @\T -
TE-20004-11 . —— ) 1.688| 11¢"| THRU
QTY: 2 -~ 23.63 {238'} — % : 1
1. ] ~—1.97[2"
10.06|107’] 1008107 T <-47 E: D NOTE: 2]
Material: 1/2" Plywood
UNLESS OTHERWISE SPECIFIED: NAME DATE ws&sg_r - DS soupworss
o DIMENSIONS ARE IN INCHES DRAWN COMPETITION  Moceinsolutonsparn
12.00 2 50°) R e
h ANGULAR: MACH*1° BEND #1°
THOMACEDEGMA 101 | FETR Generator
PROPRIETARY AND CONFIDENTIAL ITFSLES;:EAE:%%QAEE;?IC (GZ}‘CI:\!;AMENTS: SWI TC h TO p I—eve |
NOTE: 2 Sychenl et T R L B TE-20004-20

Material: 1/2" Plywood

4

APPLICATION

2

DO NOT SCALE DRAWING

SCALE: 1:12 WEIGHT:

1

SHEET 19 OF 20



4

TE-20004-12
QTY: 4 @\

9.,
71.56|71 75"

1

I

NOTE:
Material: 2" x 4" Pine Lumber

r <3.5o 35
1
——

2

TE-20004-13
QTY: 2 @

NOTE:
Material: 2" x 4" Pine Lumber

7

TE-20004-14
QTY: 2

/

NOTE:
Material: 2" x 4" Pine Lumber

psofe}
iin

TE-20004-15
QTY: 2 @

/

pra—

TE-20004-18
QTY: 4

NOTE:

Material; 2" x 4" Pine Lumber

TE-20004-17
QTY: 4 Joe
\ 40°

N

“w
N
o
oo
o\‘_'
| |
N~

<1 50{1

NOTE:
Material: 2" x 4" Pine Lumber

4

J”T

r\>\~

R

1" ]
D NOTE: <] 50{]2 D
Material: 2" x 4" Pine Lumber
TE-20004-16 :
QrY: 4 213)2g"|— |- .

3.
] 75{]4}

1.
(3-50{32 D NOTE:
Material: 2" x 4" Pine Lumber

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

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

- <1 50[1 H)

IN_A FIRST >

1.9%€" QD ROBOTICS DS SOLIDWORKS

"~ COMPETITION Modeling Solutions Partner
TITLE:

Generator
Switch Top Level
SIZE DWG. NO. REV
B TE-20004-20
SCALE: 1:12 WEIGHT: SHEET 20 OF 20

1



'LE(S" PART NUMBER DESCRIPTION
Steel Hex Head Screw, 1/4"-
1 hex_.25_20_1.5 20 x 1-1/2"long, fully 8
threaded
2 Pan_.25 20 2.5 Pan Head 1/4-20 x 2.5" 2
3 TE-20004-22 A Frame, Top 1
4 TE-20004-23 A Frame, Bottom 1
5 TE-20004-41 Front and Back Plate 2
6 washer_flat_.25 Flat Washer for 1/4" Screw 16
. Steel Wing Nut, 1/4"-20,
. . 7 wing_.25_20 31/64" Base Diameter 8
1. |n5TrUC,T!0nS and UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST >
QUOHTITIGS shown MRQBQTK:S DS SOLIDWORKS
are for 1 assembly. L ERANGEs RN eS| PRATH COMPETITION ™=~ A
4 assemblies totall FRACTIONALE /16 CHECKED TITLE:

ANGULAR: MACH1° BEND #1°
are needed. TWO PLACE DECIMAL  £.01 | ENGAPPR. A F
rame,

THREE PLACE DECIMAL +.001 | MFG APPR.

INTERPRET GEOMETRIC Q.A. AS S e m b | e d

PROPRIETARY AND CONFIDENTIAL :
TOLERANCING PER COMMENTS:

THE INFORMATION CONTAINED IN THIS MATERIAL SIZE DWG. NO REV

DRAWING IS THE SOLE PROPERTY OF TE-20004

FIRST®. ANY REPRODUCTION IN PART e A T E 2000 2 '|
OR AS A WHOLE WITHOUT THE WRITTEN - 4—
PERMISSION OF FIRST® IS PROHIBITED. NEXT ASSY USED ON

APPLICATION DO NOT SCALE DRAWING SCALE: 1:24 WEIGHT: SHEET 1 OF 5

2 1



|

110.55
[10-9/16"]

|

92.50
[92-1/2"]

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

( 4.44

[4-7/16"]

APPLICATION

USED ON

.

< 63.15 >
[63-1/8']

UNLESS OTHERWISE SPECIFIED:

TOLERANCES: .
FRACTIONAL+1/16 CHECKED TITLE:
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 SIZE DWG. NO.

4.44

N

NAME DATE FIRST
ROBOTICS
DIMENSIONS ARE IN INCHES DRAWN COMPETITION

A Frame,
Assembled

Note: subassemblies can nest for storage

2
DS SOLIDWORKS

Modeling Solutions Partner

REV

A TE-20004-21

DO NOT SCALE DRAWING SCALE: 1:36 WEIGHT:

1

SHEET2 OF 5

A



Step 1:

Note:

1. Assembly can be done with parts upright, on the ground, or on their side.

2. Aftach @ fo @ using 2x @

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

into TeeNuts.

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
DRAWN
CHECKED
ENG APPR.
MFG APPR.

Q.A.
COMMENTS:

DATE M S’ORBngICS S SOLIDWORKS
—4 COMPETITION "osouionre
TITLE:
A Frame,
Assembled
SIZE DWG. NO. REV
A TE-20004-21
SCALE: 1:32 WEIGHT: SHEET 3 OF 5

1

A



- - DETAIL A AL
SCALE1:6 |
Noftes: =
1. Aftach @ to @ using @ . QX@ ,and @ .
2.  Repeat on remaining holes on @ and
UNLESS OTHERWISE SPECIFIED: NAME DATE M'R-"og'sg:ncs 177SSOL,DWORKS
.Il?(ljl\li\EE'l?\lps\l'\C‘)é\lESSARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner A
FRACTIONAL#1/16 CHECKED TITLE:

ANGULAR: MACH#1° BEND +1°
TWO PLACE DECIMAL .01 ENG APPR. A F ro r r \ e
THREE PLACE DECIMAL £.001 | MFG APPR. ’

TERPRET GEOMETRC N Assembled
PROPRIETARY AND CONFIDENTIAL TOLERANCING PER:

COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL SIZE 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: 1:36 WEIGHT: SHEET 4 OF 5

2 1



Step 3:

FRONT

Noftes:

1. Repeat [Step 2] on other side.

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

BACK

NAME = DATE A\ FIRST
"398 '@ ROBOTICS
DRAWN -4 COMPETITION
CHECKED TITLE:
ENG APPR.
MFG APPR.
QA.
COMMENTS:
SIZE DWG. NO.

7
DS SOLIDWORKS

Modeling Solutions Partner

A Frame,
Assembled

A TE-20004-21

SCALE: 1:32 WEIGHT:

1

REV

SHEET 5 OF 5

A



Notes:

1. Instructions and
qguantities shown
are for 1 assembly.
4 assemblies total
are 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.

TE-20004-21

NEXT ASSY

APPLICATION

USED ON

PART NUMBER DESCRIPTION QTY.

TE-20004-35 Bottom, Top Gusset 2

TE-20004-36 Bottom, Bottom Gusset 4

TE-20004-37 Bottom, Bottom 1
TE-20004-38 Bottom, Side 1
5 TE-20004-39 Bottom, Top 1
6 TeeNut_.25 20 1/4-20 Tee Nut 2
UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST
ROBOTICS pS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner A
TOLERANCES: .
FRACTIONAL:1/16 CHECKED TITLE:
ANGULAR: MACH1° BEND £1° (s ropp
orACDEM e | BOATE A Frame, Bottom
INTERPRET GEOMETRIC Q.A.
TOLERANCING PER: COMMENTS:
MATERIAL SIZE DWG. NO. REV
A TE-20004-22
DO NOT SCALE DRAWING SCALE: 1:24 WEIGHT: SHEET 1 OF 10

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.

46.50
[46-1/2']

92.50
(92-1/2']

NEXT ASSY

APPLICATION

USED ON

63.15
[63]

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:

N 4.44
(4-7/16"]
NAME DATE w FIRST
ROBOTICS
COMPETITION
TITLE:

2
DS SOLIDWORKS

Modeling Solutions Partner

A Frame, Bottom

SIZE DWG. NO.

REV

A TE-20004-22

SCALE: 1:36 WEIGHT:

1

SHEET 2 OF 10

A



Step 1:
Qty: 2

Noftes:
1. Insert @ into @ using a hammer or mallet as needed.

UNLESS OTHERWISE SPECIFIED: NAME DATE M sngsorT cs p7S N
DIMENSIONS ARE IN INCHES DRAWN : COMPETITION Modeling Solutions Partner ﬁ
TOLERANCES: TlTLE

FRACTIONAL+1/16 CHECKED

ANGULAR: MACH+1° BEND #1°
A Frame, Bottom
4

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: 1:18 WEIGHT: SHEET 3 OF 10

2 1



Step 2:
TeeNut facing out
[— \
‘\ A B
,
TeeNut facing out
DETAIL B
SCALET:12
DETAIL A
SCALE 1:12
Note:
1. Align @ @
2.  Use 2.5" Screws to attach. Predrill as needed.
UNLESS OTHERWISE SPECIFIED: NAME = DATE M FIRST 2
" & ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner A
TOLERANCES: T|T|_E

FRACTIONAL+1/16 CHECKED

ANGULAR: MACH+1° BEND #1°
A Frame, Bottom
4

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: 1:24 WEIGHT: SHEET 4 OF 10

2 1



Step 3:

FRONT

Note:

r Wb~

Screw @ | Step 1] ,to @ with1.5" screws. Pre drill as needed.

Repeat.

Screw @ , to @ with 1.5" screws. Pre drill as needed.

Repeat.

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

o

BACK

/

A

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

COMMENTS:

NAME

DATE b o FIRST >
" & ROBOTICS 2S SOLIDWORKS
COMPETITION Modeling Solutions Partner
TITLE: A

A Frame, Bottom

SIZE DWG. NO. REV
A TE-20004-22
SCALE: 1:24 WEIGHT: SHEET 5 OF 10

1



Step 4.

Nofte:

1. Flip over and repeat [Step 3].

UNLESS OTHERWISE SPECIFIED: NAME DATE M SIORBSOI'TICS D7S S——
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Modeling Solutions Partner ﬁ
TOLERANCES: TITLE:

CHECKED .

FRACTIONAL+1/16

ANGULAR: MACH+1° BEND #1°
A Frame, Bottom
4

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: 1:24 WEIGHT: SHEET 6 OF 10

2 1



Step 5:
~ |
Hook can be added here.
Note:
1. Optional: Add hook to the bottom of @
UNLESS OTHERWISE SPECIFIED: NAME DATE MFIRST >
" 3 ROBOTICS DS SOLIDWORKS
DIMENSIONS ARE IN INCHES DRAWN COMPETITION Voo sotions artner A
TOLERANCES: TlTLE:

FRACTIONAL+1/16 CHECKED

ANGULAR: MACH+1° BEND #1°
A Frame, Bottom
4

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
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TE-20004-35 TE-20004-36
QTY: 2 QTY: 4
11.25
[11-1/4"]
11.25
[11-1/4")
~— 33.00 —— —2X @ .27 THRU ALL
N
12.38 — 2X 70.00°
[12-3/8"] // 33.00
% 70.00°
. 4.50 4.50 . (47—~
[4-1/2"] [4-1/2"]
[46-1/2'] 1200 ==
55.50
[55-1/2"]
NOTE:
Material: 1/2" Plywood
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TE-20004-37 TE-20004-38
QTY: 1 QTY: 2

1 75 @ .31 THRU

] ™ [5/16" Drill Bit]

[1-3/4"] 54

r A
OF T I/ il
18.38 70.00° B
[18-3/8"] —

| > | v

1 91.38 >
2X 70.00° [71-3/81] Jﬂ 1.50)
} 56 fl -

.56 e i 70.00°
" ]
(9/16'] 9250 [/16] R J - *

2-1/2" 3.50 S
21721 | 56

(3.50 = [~ —{1.50) [9/167
1

64.00

D
NOTES:
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Material: 2" x 4" Pine Lumber
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TE-20004- [ 17.8] >
0004-39 \[17-13/167]

QTY: 1
17.25
[17-1/4"]

—— 12.00 =
This face and holes
B o /olign with face and B
I : \ holes of TE-20004-29
1 75 \ (A Frame, Top)
[1-3/4"]
2X @ .27 THRU

46.50
[46-1/2"]

56 | 56
[9/16"] [7/167]

\ / | / ﬁr
( 47.63 > 70.00°
70.00° [47-5/8'" 350%J L —{1.50)

UNLESS OTHERWISE SPECIFIED: NAME DATE FIRST
NOTES: ROBOTICS pS SOLIDWORKS
A | Materal: 2" x 47 Pi DMEVIORS AREINNCHS | DRAYY COMPETITION s | A
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M | PART NUMBER DESCRIPTION Qry.

1 TE-20004-25| Top, Cross Gusset 8

2 TE-20004-26 | Top, Bottom Gusset 2

3 TE-20004-27 Top, Top 1

4 TE-20004-28 Top, Side Leg 2

5 TE-20004-29 Top, Boftom 1

6 TE-20004-30 Top, Middle 1

7 TeeNut .25 20 1/4-20 Tee Nut 4

I]\I.OJre|SI’:]S1'I’U ctions and UNLESS OTHERWISE SPECIFIED: NAME DATE S:)RBsgﬂcs p’S SOLIDWORKS
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PROPRIETARY AND CONFIDENTIAL TOLERANCING PER: COMMENTS:
THE INFORMATION CONTAINED IN THIS MATERIAL
DRAWING IS THE SOLE PROPERTY OF TE‘20004‘2 ] SIZE DWG NO EV
FIRST®. ANY REPRODUCTION IN PART
et A T R A TE-20004-23
APPLICATION DO NOT SCALE DRAWING SCALE: 1:12 WEIGHT: SHEET 1 OF 13

2 1



47.39
[47-3/8"]

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.

46.50
[46-1/2"]

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

4 4.44
[4-7/16"]
NAME DATE FIRST >

ROBOTICS DS SOLIDWORKS

DRAWN OOMPE"TION Modeling Solutions Partner

CHECKED TITLE:

ENG APPR.

A Frame, Top

QA.

COMMENTS:

SIZE DWG. NO. REV

A TE-20004-23

SCALE: 1:16 WEIGHT: SHEET 2 OF 13
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Step 1:
Qty: 2

Noftes:

1. Insert @ into @ using a hammer or mallet as needed.
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Step 2:

Notes:

1. Insert 2X @ into @ using a hammer or mallet as needed.
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Step 3:
DETAIL B
SCALE1:8
Notes:
1. Align|[Step 2], [ Step ]

2.

’

Use 2.5" Screws to attach. Predrill as needed.
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Step 4.

Notes:

Screw @ and to @ with 1.5" screws. Pre dril as needed.

o0 bd -

Repeat.

Screw and to @ with 1.5" screws. Pre drill as needed.

Repeat.
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Step 5.

Nofte:
Flip over and repeat [Step 4].

1.
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Step 6:
Corner of
should
be touching
.
DETAIL D
SCALE1:8
Notes:

1. Align@’ro .
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Step 7:

FRONT

e

Notes:

1. Screw @ and to @ with 1.5" screws. Pre dril as needed.

2. Repeat.
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Step 8:

Note:
Flip over and repeat [Sfep 7].

1.
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46.50
[46-1/2"]

38.00>—~T<-> 41/47

4.25

(.47 ===

£ 3

o\

9.38 :
[9-3/8"] |

?

11.68
1-5/8"]

TE-20004-25 TE-20004-26
Qty: 8 Qty: 2
[ 6.56 >
\[6-9/16"]
3.00 —— 3.56
. (3-9/16'] 425 ]
S (4-1/4"]
8.25
8-1/4" 70.00°
+ } . 2X 70.00° ~
L
[1-1/2"] (.47 F==—
Notes: Notes:
Material: 2" x 4" Pine Lumber Material: 2" x
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TE-20004-27
QTY: 1
< 5.56
[5-9/16"]
—=14.84 175
[1-3/4"]
TN *
2.31 J 2X @ .34 THRU
[2-5/16"]

1200 = 54

e —(1.50)

9167 |
\ ?:

[

56 |
[9/16"]

k\ /

2X 70.00° (

13.13 )

[13-1/87] (3.50

Notes:
Material: 2" x 4" Pine Lumber
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e

1
- j7%1.50)

2X @ .31 THRU
[5/16" Drill Bit]

___—This face and holes align with

TE-20004-29

QTY: 1 <—< 45 41 )——

2X 70.00°
L\ A
L 6 56
[9/ 6" [?/16 ]
46.50
[46-1/2"]
1.75
1-3/4" §
. / -—

face and holes of TE-20004-39

Noftes:
Material: 2" x 4" Pine Lumber

(A Frame, Bottom)
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ITEM NO. | PART NUMBER DESCRIPTION
Noftes: . . 1 TE-20004-32 Hard Stop with Holes 1
1. Instructions and quantities
shown are for 1 assembly. 2 2 TE-20004-33 Hard Stop 2
assemblies total are needed. -
3 TeeNut_.25 20 Soft wood fiber tee nut 4
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5-20004-32 8.50 850
TY: 1 8-1/2" A
175 S 4X ¢ 34THRU _ [8-1/2] L 175
[1-3/4"] (5/16" Drill Bit) [1-3/4"]
| . . Y .
10.25 [ 10.25 >
B ([10-1/4"]/ \[10-1/4"] ‘j h&m)
—
| 84.00 t
NOTES: ‘ —(1.50)
Material: 2" x 4" Pine Lumber
TE-20004-33
QTY: 2
| |
~ 84.00 -

NOTES:
Material: 2" x 4" Pine Lumber
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Step 1

Notes:

1. Insert 4x @ into @ using a hammer or mallet as needed.
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Step 2:

Noftes:

@ should be exposed

1. Attach @ to @ using 2.5" screws. Then attach to using 2.5" screws. Make sure @ are exposed.
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2.  Qty: 8 needed
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