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THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF MBARI ANY REVISIONS

REPRODUCTION IN PART OR WHOLE WITHOUT THE WRITTEN PERMISSION OF MBARI IS PROHIBITED. REV. DESCRIPTION DATE APPROVED

INITIAL RELEASE

FLANGED RING DRAWING # 1003023

MANUFACTURING PROCEDURE:

. FLANGED RINGS WILL BE MACHINED DRAWING # 1003223
. MAIN TUBE WILL BE MANUFACTURED DRAWING # 1003325
. FLANGED RINGS WILL BE WELDED TO MAIN TUBE DRAWING # 1003326
. WELDEMENT WILL BE STRESS RELIEVED AND HEAT TREATED TO T-6 CONDITION
. WELDEMENT WILL BE FINISH MACHINED DRAWING # 100324
. WELDENT WILL BE ANODIZED
. INSPECTION WILL TAKE PLACE AT EACH PHASE OF MANUFACTURE

oA WN —

MAIN TUBE DRAWING # 1003025

FLANGED RING DRAWING # 100323

BILL OF MATERIALS

UNLESS OTHERWISE SPECIFIED APPROVALS DATE i i
shop / Q.C. TOLERANGES. ARE. Al Monterey Bay Aquarium Research Institute

DRAWN
Inspector | PLACE DIM | 2PLACE DIM| 3PLACE DIM | ANGLES L. BRD 02/08/06 | MBARI )
116 +02 =005 : ENGINEER 7700 Sandholdt RD. //
Shop Foreman 1. DIMENSIONS ARE IN INCHES Moss Landing, CA 95039
2. DIMENSION LIMITS HELD AFTER PLATING. CHECKED PH: (831) 775-1700 m

Engineer 3. REMOVE BURRS AND SHARP EDGES .015 MAX.

4. MACHINED FILLET RADII .0150-.030. PROJECT NO.
5. MACHINED DIAMETERS ON A COMMON 900312
Bgﬁl@?gn HEﬂtﬁeSrSY CENTERLINE CONCENTRIC WITHIN .OO5 PROJECT ESP SHALLOW WATER HOUSING
6. PERPENDICULARITY & PARALLELISM OF ESP
MAX 013 INGHES FOR SINGLE SURFACE SZE TDWG. NO. REV.
| ~ : 1003022DWG
Application DO NOT SCALE DRAWING WEIGHT

SCALE  1:20 |CAD FILE: MECH ENG ON TORNADO |SHEET 1 OF 1
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INITIAL RELEASE
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MANUFACTURING PROCEDURE:

1.
2.

3.

©23.88
©23.18

©23.38

$23.32

PART WILL MANUFACTURED FROM ALUMINUM 6061 T-6
PART WIIL BE INSPECTED DIMENSIONALLY, REPORT
REQUIRED

NEXT ASSEMBLY SEE DRAWING # 1003026
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MATL. ALUMINUM 6061 T-6

L

SECTION A-A
SCALE1:5

v N

DETAIL C

SCALE 11 \é/ 45°

BILL OF MATERIALS

UNLESS OTHERWISE SPECIFIED APPROVALS DATE i H
shop / Q.C. TOLERANGES. ARE: Al Monterey Bay Aquarium Research Institute

DRAWN
Inspector | PLACE DIM | 2PLACE DIM| 3 PLACE DIM | ANGLES L. BIRD 02/08/06| MBARI }
116 02 =005 * ENGINEER 7700 Sandholdt RD. /
Shop Foreman 1. DIMENSIONS ARE IN INCHES Moss Landing, CA 95039
2. DIMENSION LIMITS HELD AFTER PLATING. CHECKED PH: (831) 775-1700 m

Engineer 3. REMOVE BURRS AND SHARP EDGES 015 MAX.
4. MACHINED FILLET RADII 0150-.030. PROJECT NO.
5. MACHINED DIAMETERS ON A COMMON 900312
Bgﬁlﬁpﬁfgn HE?\@SY CENTERLINE CONCENTRIC WITHIN .005 SROTECT FLANGED RING
6. PERPENDICULARITY & PARALLELISM OF ESP
MAC}—gN2ED %URFSA%ES SOOéPEE\NCHC Szt TOWG. 0. FEY
MAX 012 INCHES FOR SINGLE SURFACE. :
B 1003023DWG
Application DO NOT SCALE DRAWING WEIGHT

SCALE 1:10 [CAD FILE: MECHENG ONTORNADO [ SHEET 1 OF 1

I 3 I 2 I 1







©23.375 +0.0-.062 ¥ 1.13 BOTH ENDS (MACHINE IF REQUIRED)

MATL. ALUMINUM 6061 T-6 SHEET .250 THICK

UNLESS OTHERWISE SPECIFIED

APPROVALS DATE i i
shop / Q.C. TOLERANGES. ARE: o Monterey Bay Aquarium Research Institute
Inspector | PLACE DIM | 2PLACE DIM| 3 PLACE DIM | ANGLES L. BIRD 02/08/06| MBARI }
s 02 % : ENGINEER 7700 Sandholdt RD. //
Shop Foreman 1. DIMENSIONS ARE IN INCHES Moss Landing, CA 95039
— 2. DIMENSION LIMITS HELD AFTER PLATING. CHECKED PH: (831) 775-1700 -
ngineer 3. REMOVE BURRS AND SHARP EDGES 015 MAX.
4. MACHINED FILLET RADII 0150-.030. PROJECT NO.
5. MACHINED DIAMETERS ON A COMMON 900312
NEXT ASSY | NEXT ASSY | ™ CE\TERLINE CONCENTRIC WITHIN .OO5 MAIN TUBE WEDEMENT
Description | Number PROJECT
6. PERPENDICULARITY & PARALLELISM OF ESP
MAX 012 CHES FOR SNGLE SURFACE TP 1003025DWG REV.
MAX 3
B
icati WEIGHT
Application DO NOT SCALE DRAWING SCALE_ 110 | CAD FILE: MECH ENG ONTORNADO | SHEET | OF 1
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REPRODUCTION IN PART OR WHOLE WITHOUT THE WRITTEN PERMISSION OF MBARI IS PROHIBITED. n REV. N DESCRIPTION DATE APPROVED
o GTAW 1/4" 30" MANUFACTURING PROCEDURE:
(0.25) 1. MATERIAL ALUMINUM 6061 T-6 SHEET .250 THICK
: 0.2] 2.  PART WILL BE ROLLED AS SPECIFIED, FLATS CREATED IN ROLLING PROCESS
\ - WILL BE TRIMMED OR OTHERWISE ELIMINATED D
/ ! \ 3. MATERIAL MAY BE ANNEALED TO T-0 CONDITION IF REQUIRED
VA 4. PART WILL BE WELDED AS SPECIFIED
e 5. FILLER MATERIAL WILL BE ROCKMOUNT NEPTUNE TIG
6. PARTS WILL BE THROUGHLY CLEANED WITH ACETONE PRIOR TO WELDING
0.04 7. WELDS WILL BE CLEAN, SMOOTH, AND FREE FROM POROSITY
DETAIL A 8. TUNGSTEN INCLUSIONS WILL BE GROUND AND REWELDED B
SCALET:1  “GTAW 1/4° L 30" GRIND TO ROOT 9. WELDMENT WILL BE INSPECTED DIMENSIONALLY AND FOR WELD QUALITY,
REPORT REQUIRED
— 10. NEXT ASSEMBLY SEE DRAWING # 1003026
B A _ 30.00 _
- C
! ] K C
GRIND WELD FLUSH
1" BACK FROM EDGE BOTH
(@ 23.37) (@ 22.87) ENDS TO ALLOW FIT UP TO
. _ _ _ FLANGED RING DRAWING
# 1003023
B
V | B
DETAIL C
= SECTION B-B SCALE1:3
SCALE ] : 6 BILL OF MATERIALS A
8

3

1
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REPRODUCTION IN PART OR WHOLE WITHOUT THE WRITTEN PERMISSION OF MBARI IS PROHIBITED. REV. e DESCRIPTION DATE APPROVED
12X @ 0.281 ¥ THRU, BOLT CIRCLE 24.625, BOTH ENDS
BOTH ENDS — 33.00 =
A 32
CHAMFER 0.13 X 45° . | . (150] (150) . |
BOTH ENDS \E . 0.38 038 | | _
‘ ®25.500 2 )
s I 1
+0.005
® 23.385 -0.005 ¥ 1.19 BOTH ENDS
) ) ©22.88
ﬁ\
45°
(1.50) BOTH ENDS
0 g = 32
]
: 2 v Ko V
T \—
A T p |
SECTION A-A
- o [ _[oo) SCALE 1: 6
DETAIL C
0.38 ] SCALE1:2
MANUFACTURING PROCEDURE:
1. FINISH MACHINING WILL ONLY TAKE PLACE AFTER WELDING AND HEAT TREAT SEE DRAWING #1003026
2.  WELDENT WILL BE INSPECTED DIMENSIONALLY BEFORE ANODIZE, REPORT REQUIRED BILL OF MATERIALS
3. HARD ANODIZE AS PER MIL-A-8625, TYPE 3, CLASS 1CLEAR WITH DIACHROMATE SEAL, . NIES_ OTERSE SPECHED | riovis ot | Monterey Bay Aquarium Research Institute
SURFACE BU”_D UP 0006 TO 0008 Inspector IPL:A”c‘iolM|2PL£§ED.M| 3P;A§)§§|M| ANOLES PRAYN BRD 02/08/06 | MBARI py
4. WELDEMENT WILL BE INSPEDTED DIMESIONALLY AFTER ANODIZE, REPORT REQUIRED ;}22&:,:’53‘;5‘3;,5039\%
5. DIMENTION LIMITS WILL BE HELD AFTER ANODIZING SEE NOTE # 2. 2 OWBON UMIS 1D ATIRATNG, | SRS PH: (831) 7751700
e e | ARy | o SHALLOW WATER HOUSING
8 7 6 5 1 I 3 I 2 SCALE 1:20 Il CAD FILE: MECH ENGONT]ORNADO |SHEET] OF 1





































Btap for @.190-32 UNF
0.5V, 10x spaced evenly

Spotface @ 1.000, 2x

/a\

©25.500

——

Q

Btap for @ 1/2"-13 UNC1/2" ¥

@ 18.000
B.C.

Tap for SAE4 thru, 2x
(6.500 B.C. ‘ _
AN

o

S
—
[——

_———— }24.625B.C.

10.000

\

~—— Btap for @.190-32 UNF

| @.445thru

@ .406 C'sink
V.19, 12x

Lables not shown
this view for clarity

T T !

@ 281 thru all
12x spaced evenly

2

3

1/4-20 UNC thru 4
3%, spaced evenly f A 5.
6.

7

8

REVISION

ZONEREV

DESCRIPTION DATE | APP

53 Added mounting holes
for ESP and brackets on bottom

28Feb05|

substituted 7/16-20 for 5/8 threaded
hole for new power connector.

17Mar05)

A Added 10-24 hole for zinc, revised center hole thread
added labels, corrected hole dims, added sheet

9April05

Tap for 7/16-20 UNF
thru

/a\

©1.375 spotface, 10x

V0.5

— @ 1@5 Spotface

Notes:
2% 1. Materialis 6061-Té Al
Break all sharp edges
A Hard anodize per MIL-A-8625, Type 3 w/ dichromate
seal. Surface buildup .0006" to .0008".
Indicated anodized tapped holes to be tapped over

O-ring groove for Parker p/n 2-392

O-ring groove depth to be held after anodize.
Mask indicated area from anodize

. Design depth is 50m for this end cap

9. LabelText to be 0.75" height x .1 wide .01" deep

sized so as to meet thread class tolerance after anodize.

UNLESS OTHERWISE SPECIFIED: NAME DATE

DIMENSIONS ARE IN INCHES DRAWN

7 oesrens Mark Greise Engineering

TOLERANCES:

FRACTIONAL# 1/8"

IANGULAR: MACH=*1deg BEND *1
TWO PLACE DECIMAL +.010

CHECKED TITLE:

ENG APPR.

TOP End Cap

THREE PLACE DECIMAL *.005 MFG APPR. .

e ESP Housing

Y Aluminum 6061-T4 SIZE | DWG. NO. REV

B MG-05-110 A
DO NOT SCALE DRAWING SCALE: 1:2 I| | SHEET 1 OF 4

4 3 2 1





8 7 5 ‘ 4 3 2
I ©25.500
1.375 — 1000 —
RO
i RSN — , - —
1.375 %
l = [JAIR -
<7 — D
| 5870 @22.625
+.000
$23.035 "o,
$23.3727 005 —
SECTION A-A
SCALE1:2
. 445 thru
010 — — 010x45 — 010
32/ého mfer 39 @ .500 thru
3 % 375
625
- %5
®1.630B.C. le
®2.030 spotface
Tapped hole for straight connector ~ 1.0009 —
1x "
Cutout for 7/16" thread on connectors é6x @102V .475
SES%T/L\CEEN ]M]M and backing nut Btap for 5-40 UNC
' 9x SECTION LL DETAIL D éx, evenly spaced
R.060 SCALE1:1 SCALE T :1
— 375
— .150
.050 — -
281 — ‘ 1000 32
— 125
281 —
500 SIZE [DWG. NO REV
DETAIL B SECTION G-G B MG-05-110 A
SCALE1:1 SCALE 1 :1
SCALE: 1:5 | | SHEET 2 OF 4
8 7 6 5 ! 4 3 2 ! ]
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Btap ¥ 0.5 for 8-36 UNF Helicoil .836
4x A 6534 =
[0
10.567
9.776
Btap ¥ 0.5 for 10-32 U
-~ 3700 —= 12x
3417 — /N
-~ 3.109 —
_ JER
N\
4.589
4’98"3377 9.776
O
3,795 10.567
-~ 4008 —=
-~ 4316 ——
ol -
o O
I o)
- 653
= 836 SIZE [DWG. NO. REV
SECTION K-K INSIDE MOUNTING HOLES FOR ESP CHASSIS B | MG-05-110 A
SCALE1:3 AND SOLENOQOID BRACKETS SCALE: 15 | | SHEET 3 OF 4
|

7 6 ! 5 ! 4 3 2 ]






SECTION N-N
SCALE1:3

LABELS ON TOP CAP






