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manipulator puck

9 1002451-009 retainer Delrin AF (Teflon filled) 2
G BILL OF MATERIALS P Wednesday, Apri 19, 2006 2:33:02 PM
Shop / Q.C. UNLESS OTHERWISE SPECIFIED APPROVALS DATE . .

m— op TOLERANCES ARE: . Monterey Bay Aquarium Rﬁsec&rchl‘lns’rl;;u’rel

2 PLACE DIM | 3 PLACE DIM | 4 PLACE DIM | ANGLES
+01 | +.005 | +.0005 | +1° Jason Feldman

Shop Foreman 1. DIMENSIONS ARE IN INCHES 831-775-1837 ng_?s Sl_grr%?]n%dz:iood /
2. DIMENSION LIMITS HELD AFTER PLATING CHECKED 95039 !
3. REMOVE BURRS & SHARP EDGES .010 MAX

Engineer
4. MACHINED FILLET RADII .000 TO .015

793
.200

5. MACHINED DIAMETERS ON A COMMON PROJECT7NOUNiB§ 12.00 manipulator

(.329)
(.415)

NEXTASSY | NEXTASSY|  CENTERLINE CONCENTRIC WITHIN .OO5
Description | Number | 4. PERPENDICULARITY & PARALLELISM OF SIZE DWG. NO.

REV.
MACHINED SURFACES 001 PERINCH, | PFOCT EQP O (5 C | 1002451 D

7. SURFACE FINISH TO BE 32 MICRON UNLESS -
DO NOT SCALE DRAWING| ~~ OTHERWISE SPECIFIED CADFILE: ¥:\701312 ESP 2G\SolidWorks files\internal structure (1002209) | SHEET 11 OF 19
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REPRODUCTION N PART GR WHOLE WITHOUT THE WRITTEN PERMISSION OF MBARI s PROVIBITED 1002451-021
AN
o
=]
+i
O
<t
o <
@ .4860
(RC2 FIT TO GRIPPER - AFTER PRESS FIT TO CAM)
+.000
385 -.001
+.0008 (FN1 FITTO CAM)
3860 -.0000
+.006
o .2362_'000 (6.00 mm) THRU ® ‘550+.OOO
-.005
|
+.000
205 015
. T 275
| I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
l : .070
| I
| |
| |
| 1 O
ITEM NO. PART NUMBER DESCRIPTION MATERIAL QTY.
10 1002451-010 manipulator CAM Stainless Steel ]
21 1002451-021 CAMTIRE Vespel SP-21 1
BILL OF MATERIALS o ednesday, Apri 19, 2006 2:33:02 PM
h C. UNLESS OTHERWISE SPECIFIED APPROVALS DATE . .
lnspedof op/Q.C TOLERANCES ARE: . Monterey Bay Aquarium Rﬁsec&rchl‘lns’rl;;u’rel
2 PLACE DIM |3 PLACE DIM | 4 PLACE DIM | ANGLES | Jason Feldman
01 £005 £.0005 V1831 7751837 7700 Sandholdt Road
Shop Foreman 1. DIMENSIONS ARE IN INCHES Moss Landing, CA y,
2. DIMENSION LIMITS HELD AFTER PLATING CHECKED 95039 !
Enginoer 3. REMOVE BURRS & SHARP EDGES .010 MAX
4. MACHINED FILLET RADII .000 TO .015 TSIV . ot
s wemmonasonscomon " 767312.00 manipulator
Coirplen | o] 6 SBGEuaT s NSRS T T "D
MAX .003 INCHES FOR SINGLE SURFACE. ESP 2G ] 00245 ]
DO NOT SCALE DRAWING " %JTT—iFéAI\?(\;\FISFIy\élgE‘(ZTI(IBIE%E 32 MICRONUNLESS  IeAD Fi: X:\701312 ESP 2G\SolidWorks files\internal structure (1002209) | SHEET 12 OF 19
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1002451-012
MANIPULATOR REED WHEEL

3 1002451-013

MANIPULATOR BELT CLAMP

1167998 1hrU ALL

-.000
+.0000
P.0945 " (504 THRU ALL
) .23624_-:888 (6.00 mm) THRU 500
</ CJ - 2X.372
N
0
wn e (@) o
= & 3
- .143£.010
t
0
(.0984 )

.094

! — —(.033)
@ 110° 110° .028
B1.275 .0984+.0015
TYPICAL
®.720 .039
ey gl
INITIAL TOOTH SPACING TO APPROXIMATELY
CENTER TEETH ON PART
N2
ITEM NO. PART NUMBER DESCRIPTION MATERIAL QTY.
manipulator reed .
12 1002451-012 SV 7075-T6 or -T651 Aluminum| 1
manipulator belt
13 1002451-013 clamp Brass 2
BILL OF MATERIALS P Wednesday, April 19, 2006 233:02 PM
UNLESS OTHERWISE SPECIFIED APPROVALS DATE - ;
Impemfhop / Q.C. TOLERANCES ARE: - Monterey Bay Aquarium Rﬁsec[;rch’\lns’rll’;u’rel
2 PLACE DIM |3 PLACE DIM | 4 PLACE DIM | ANGLES | Jgson Feldman
1 01 £005 £.0005 Edl 831-775-1837 7700 Sandholdt Road
Shop Foreman 1. DIMENSIONS ARE IN INCHES CHECKED Moss Londing, CA /
2. DIMENSION LIMITS HELD AFTER PLATING 95039
= o Engineer 3. REMOVE BURRS & SHARP EDGES .010 MAX
S 4. MACHINED FILLET RADII .000 TO .015 -
' ©.1250+.0005 THRU 5. MACHINED DIAMETERS ON A COMMON | TRO/CLIMEER manipulator
NEXT ASSY | NEXT Assy|  CENTERLINE CONCENTRIC WITHIN .O05 701312.00 - —
Description | Number | ¢ PERPENDICULARITY & PARALLELISM OF BB REV.
VACHREDRURTACES SoLrER e |5 ESP 2G C | 1002451 D
DO NOT SCALE DRAWING " SoUTRriFE/?e(\i/ﬁsFElelgE‘(:TﬁEBnaE 32 MICRONUNLESS  IeAD Fi: X:\701312 ESP 2G\SolidWorks files\internal structure (1002209) | SHEET 13 OF 19
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1002451-019
1002451-020

1002451-015
1002451-016
IKO CFS 2

BILL OF MATERIALS e Nednesday, April 19, 2006 2:33:02 PM
Shop / Q.C. UNlESSOOTHERVéISSE srgcwuzo APPROVALS DATE | Monterey Bay Aquarium Research Institute
repadior TOLERANCES ARE: ENGINEER M B A R I

2 PLACE DIM | 3 PLACE DIM | 4 PLACE DIM | ANGLES
+01 | +.005 | +.0005 | +1° Jason Feldman

Shop Foreman 1. DIMENSIONS ARE IN INCHES 831-775-1837 Z/ng(,)s SLgr%an%d’&iood /
2. DIMENSION LIMITS HELD AFTER PLATING CHECKED 95039 !
3. REMOVE BURRS & SHARP EDGES .010 MAX

Engineer 4. MACHINED FILLET RADII .000 TO .015 TSNy Solat
5. MACHINED DIAMETERS ON A COMMON manipuldaTtor
701312.00 P

NEXTASSY | NEXTASSY| CENTERLINE CONCENTRIC WITHIN .OO5

Description | Number | . PERPENDICULARITY & PARALLELISM OF SIZE DWG. NO. REV.
MACHINED SURFACES .001 PER INCH. PROJECT ESP 2G ( '| 00245 '| D
MAX 003 INCHES FOR SINGLE SURFACE.
7. SURFACE FINISH TO BE 32 MICRON UNLESS .
DO NOT SCALE DRAWING| ~~ OTHERWISE SPECIFIED CADFILE: x:\701312 ESP 2G\SolidWorks files\internal structure (1002209) | SHEET 14 OF 19
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(.995) 011 X 45° 3 PLCS
566 o 469 (see detail R)
~—— 360 —= 022 X 45 ) 7
(Y — 200
t G1.118 ’7 144
N\,

ll ppep——y

lll \\\ \\\

lll 250 \\\l ‘\Il _\( 11.74° )

\

\ .500 p o L ' L

| G 1 490

\ ! I

'\ I 770

\ ol \Q

Il / / -y T

E====o
+.006
/ @1.237_.000 13
7N
(2.11)
1.332
- 2X 1.601

1.364
N
2X ¢ .070 ¥ .194
2-56 UNC -2B V¥ .099 MIN

.011£.003 X 45°

5.0°t.1° — 107
.
- 2X .075 (1.06)
.133
48 2X R.195
( ) 735
R.375 490 /
‘ ﬁ» 2XR.015 208
4860+'OOOO 299
4989 0005 (.060)
(RC2 FITTO CAM)
/——\ /] l_ T 2% s TEM NO. [ PART NUMBER DESCRIPTION MATERIAL QTY.
182 2X 180 15 1002451-015 Gripper - acfuated | Aluminum 7075 1-6 ]
o BILL OF MATERIALS P Wednesday, Apri 19, 2006 2:33:02 PM
' Shop / Q.C. UNLESS OTHERWISE SPECIFIED | apprOVALS DATE| Monterey Bay Aquarium Research Institute
repedior TOLERANCES ARE: ENGINEER MoB AR
0002 ( 761 ) 2PLAO(%E DIM |3PLA(%§DIM | 4PLA()(E)(E)EIM | ANC];oLES Jason Feldman 2700 Sandholdt Road
+. / = =2 = : andho oa
2X @.1765 THRU ALL 1.332 Shop Foreman 1. DIMENSIONS ARE IN INCHES 831-775-1837 :
--0001 P 2. DIMENSION LIMITS HELD AFTER PLATING CHECKED g/\s%%sqLondlng, CA \g
(1.601) Enginoer 3. REMOVE BURRS & SHARP EDGES .010 MAX
4. MACHINED FILLET RADII 000 TO 015 S oot
VIEW O-O e URARRSERRRES | 701312.00 maniputator
Description | Number | 4. PERPENDICULARITY & PARALLELISM OF SIZE DWG. NO. REV.
VIEW P-P DR R SR ™ ESP2G C | 1002451 D
DO NOT SCALE DRAWING " SoUT'EiFE/?e(\i/ﬁsFElelgE‘(:TﬁEBDE 32 MICRONUNLESS  IeAD Fi: X:\701312 ESP 2G\SolidWorks files\internal structure (1002209) | SHEET 15 OF 19
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F
~ 360 566
—— 469 ——
— 011 X 45° 3 PLCS 022X 45° 200 1= —
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2 |
( 12° ) 50 l"
o 490 O / E
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.500 !
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+.006
$1.287"" 000 \
a 131 B
2X @ .070 ¥ .194
2-56 UNC -2B V¥ .099 MIN
D D
2X 1.561
N //)
712
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~— 5.0°t.1° 7 Y
192 [
C C
S M/ 150 S 2X .075
.011+£.003 X 45° { __/__/——/"—ﬁ
|
\
\ (.360)
N \
07 \ 2X .180
B 1 B
|
133 '|' < & \
712 +.0002
1.56] 2X @.]765_‘0001 THRU
C $-S
N .208 L
2X R.015 ITEM NO. PART NUMBER DESCRIPTION MATERIAL QTY.
16 1002451-016 Gripper - driven Aluminum 7075 T-6 1
BILL OF MATERIALS o ednesday, Apri 19, 2006 2:33:02 PM
Shop / Q.C. UNLESS OTHERWISE SPECIFIED APPROVALS DATE . .
R P TOLERANCES ARE: . Monterey Bay Aquarium Rﬁsec[;rch’\lns’rll’;u’rel
2 PLACE DIM |3 PLACE DIM | 4PLACE DIM | ANGLES | Jason Feldman
A (.060) £.01 2005 10005 | £1° 9317751837 7700 Sandholdt Road A
Shop Foreman 1. DIMENSIONS ARE IN INCHES CHECKED Moss Londing, CA /
2. DIMENSION LIMITS HELD AFTER PLATING 95039
Engneer 3. REMOVE BURRS & SHARP EDGES .010 MAX
S ECT' O N U_ U 4. MACHINED FILLET RADII .000 TO 015 TSIV . ot
SCALE6.5: 1 e e SRSt ™ 701312.00 manipulator
Description | Number | . PERPENDICULARITY & PARALLELISM OF RO SIZE DWG. NO. REV.
MAX 003 INCHES FOR SINGLE SURFACE. ESP 2G C 1002451 D
DO NOT SCALE DRAWING " SoUT'EiFE/?e(\i/ﬁsFElelgE‘(:TﬁEBDE 32 MICRONUNLESS  IeAD Fi: X:\701312 ESP 2G\SolidWorks files\internal structure (1002209) | SHEET 16 OF 19
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REPRODUCTION N PART GR WHOLE WITHOUT THE WRITTEN PERMISSION OF MBARI s PROVIBITED 1002451-018
;OOQSSLO&Z SPACER - GRIPPER
PACER - CAM
+.000
®.560 000
®.370
f @.257" 00 180
F .028+.002
' . |
+.004
— 055”004 T
= |
& 560™000
1002451-005 002
SPACER - TIMING PULLEY
f b7
ITEM NO. PART NUMBER DESCRIPTION MATERIAL QTY.
17 1002451-017 Spacer - cam Vespel SP-21 2
18 1002451-018 Spacer - gripper Vespel S-21 4
l 19 1002451-005 Spacer - timing pulley Vespel SP-21 3
L BILL OF MATERIALS P ednesday, April 19, 2006 2:33:02 PM
016 Inspecfo?hop /Q.C. UNLEsio?;::mE: :;::C'F'ED %P;L(;::LS DATE| Monterey Bay Aquarium Rﬁsec[;rch’\lnsﬁl’;u’rel

2 PLACEDIM [ 3PLACE DIM | 4 PLACE DIM | ANGLES
+.01 +.005 +.0005 *1°

Shop Foreman

Engineer

NEXT ASSY NEXT ASSY
Description | Number

DO NOT SCALE DRAWING

1. DIMENSIONS ARE IN INCHES

2. DIMENSION LIMITS HELD AFTER PLATING

3. REMOVE BURRS & SHARP EDGES .010 MAX
4. MACHINED FILLET RADII .000 TO .015

5. MACHINED DIAMETERS ON A COMMON
CENTERLINE CONCENTRIC WITHIN .OO5

6. PERPENDICULARITY & PARALLELISM OF
MACHINED SURFACES .001 PER INCH.
MAX .003 INCHES FOR SINGLE SURFACE.

7. SURFACE FINISH TO BE 32 MICRON UNLESS
OTHERWISE SPECIFIED

Jason Feldman

831-775-1837 7700 Sandholdt Road
Moss Landing, CA
CHECKED 95039 \6/

PROJECT NUMBER mOnipUk]TOr

701312.00
SIZE DWG. NO.

OET ESP G C | 1002451 D

CADFILE: x:\701312 ESP 2G\SolidWorks files\internal structure (1002209)| SHEET 17 OF 19
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1002451-019 GRIPPER LINK SLOTTED
GRIPPER LINK TAPPED
3 o g 8

DETAIL V
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2-56 UNC - 2B THRU ALL

— 2X R.05
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.106
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i —— R.10
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]
ITEM NO. PART NUMBER DESCRIPTION MATERIAL QTY.
19 1002451-019 gripper link (fapped) | Stainless Steel ]
20 1002451-020 gripper link (slot) Stainless Steel ]
BILL OF MATERIALS R edinesday, April 19, 2006 2:34:46 PM
Shop / Q.C. UNLESS OTHERWISE SPECIFIED | apprOVALS DATE| Monterey Bay Aquarium Research Institute
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2 PLACEDIM [ 3PLACE DIM | 4 PLACE DIM | ANGLES
+.01 +.005 +.0005 *1°

Shop Foreman

Engineer

NEXT ASSY NEXT ASSY
Description | Number

DO NOT SCALE DRAWING

1. DIMENSIONS ARE IN INCHES

2. DIMENSION LIMITS HELD AFTER PLATING

3. REMOVE BURRS & SHARP EDGES .010 MAX
4. MACHINED FILLET RADII .000 TO .015

5. MACHINED DIAMETERS ON A COMMON
CENTERLINE CONCENTRIC WITHIN .OO5

6. PERPENDICULARITY & PARALLELISM OF
MACHINED SURFACES .001 PER INCH.
MAX .003 INCHES FOR SINGLE SURFACE.

7. SURFACE FINISH TO BE 32 MICRON UNLESS

ENGINEER
Jason Feldman
831-775-1837

CHECKED

7700 Sandholdt Road
Moss Landing, CA
95039

M B A R I

~&

PROJECT NUMBER

900312.00

manipulator

PROJECT ES P ZG

SIZE DWG. NO.

C | 1002451 | D
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MBARI part number: 1002451-015

NOTES FOR MAGNAPLATE HCR PROCESSING
SURFACE GROWTH TO BE .0005" to .0010"
(TOTAL COATING THICKNESS .0010" to .0020")

NO MAGNAPLATE HCR IN BLUE AREAS

e

MAGNAPLATE HCR GREEN AREAS ONLY

FRINGE AREA NON-CRITICAL
(OK for plating to extend slightly
info non-plated area

MBARI part number: 1002451-016

BILL OF MATERIALS

last updated on:

Shop / Q.C.

Inspector

UNLESS OTHERWISE SPECIFIED
TOLERANCES ARE:

2 PLACEDIM [ 3PLACE DIM | 4 PLACE DIM | ANGLES
+.01 +.005 +.0005 *1°

Shop Foreman

Engineer
NEXT ASSY NEXT ASSY
Description | Number

DO NOT SCALE DRAWING

1. DIMENSIONS ARE IN INCHES

2. DIMENSION LIMITS HELD AFTER PLATING

3. REMOVE BURRS & SHARP EDGES .010 MAX
4. MACHINED FILLET RADII .000 TO .015

5. MACHINED DIAMETERS ON A COMMON
CENTERLINE CONCENTRIC WITHIN .OO5

6. PERPENDICULARITY & PARALLELISM OF
MACHINED SURFACES .001 PER INCH.
MAX .003 INCHES FOR SINGLE SURFACE.

7. SURFACE FINISH TO BE 32 MICRON UNLESS
OTHERWISE SPECIFIED

Wednesday, April 19, 2006 2:34:46 PM
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ENGINEER |d M E A R I
J Feldman
831775 1837 7700 Sandhold Road

Moss Landing, CA
CHECKED 95039 %/
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1002451
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CADFILE: x:\701312 ESP 2G\SolidWorks files\internal structure (1002209)| SHEET 19 OF 19

3

2

1



