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SECTION A-A

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:2
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX101 A

5/27/2009

Alum 6061-T6

Clear Anodize

D Uken

E R N E S T         O R L A N  D O        L A W R E N C E
B E R K E L E Y   N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
 

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1
REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5

X.XX  0.05

X.XXX  0.010

FRAC.  1/64

Angles  1.00

FINISH (Uin)
125

CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE SHOWN ON
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DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
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METHOD

PROJECT
NUMBER
PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Base Plate, Barrel 1 Bonding Fixture

CURRENT CONFIGURATION:
Default

Barrel Support Tooling

NOTE:  MODEL DEFINES GEOMETRY



6.350

.020 A B C .020 A B C

.020 A B C .020 A B C

B

C

4X 2.700
A

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:4
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX102 A

6/3/2009

Aluminum Pins, 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY

IDENT
METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Bonding Fixture, Barrel 1 Support Assembly
Barrel Support Tooling

CURRENT CONFIGURATION:
Base Plate With Pins Installed

NOTE:  MODEL DEFINES GEOMETRY



Step 1:
Base Plate With Pins Installed

Step 2:
Fixture With Shims Installed

Step 3:
Bond Lower Skin and Inserts

Step 4:
Bond Upper Skin and Core Pieces

 Step 5:
 Bond Primary Stave Mounting Blocks
 Right Side Support

Step 5:
Bond Primary Stave Mounting Blocks
Left Side Support

Step 6:
Bond Inner Circle Stave Mounting Blocks 
Right Side Support

Step 6:
Bond Inner Circle Stave Mounting Blocks
Left Side Support

Preparation for Step 6:
Stave Mounting Blocks are Pre-Loaded
onto Vacuum Chuck which is 
Slid into its Final Position for Bonding

Preparation for Step 5:
Stave Mounting Blocks are Pre-Loaded
onto Vacuum Chuck which is 
Slid into its Final Position for Bonding

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:4
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX100 A

6/3/2009

None

D Uken

E R N E S T         O R L A N  D O        L A W R E N C E
B E R K E L E Y   N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
 

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1
REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5

X.XX  0.05

X.XXX  0.010

FRAC.  1/64

Angles  1.00

FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE SHOWN ON

DATE
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DATE

D O    N O T
SCALE PRINTS

CHK 
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IDENT
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PROJECT
NUMBER
PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Bonding Fixture, Barrel 1 Support Assembly
Barrel Support Tooling



.10

416.00

43.50

6.35

A

0.50
0.50

DETAIL A 
SCALE 4 : 1

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

2:3
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

A

6/3/2009

SS 303

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY

IDENT
METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Caul Plate for Barrel 1 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
Default

NOTE:  MODEL DEFINES GEOMETRY

FNX113



8.00
A

13.15

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

4:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX110 A

6-3-09

Alum 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY

IDENT
METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Curve Support Shim Block, Barrel 1 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
Right or Left Side Curve Support Shim Block

NOTE:  MODEL DEFINES GEOMETRY



54.94

103.30

3.18

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX206 A

6/3/2009

Clear Acrylic

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY
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METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Curved Plenum Cover, Barrel 2 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
Default

NOTE:  MODEL DEFINES GEOMETRY



12.70

7.00

33.40

0.65

 5.08  X 90°, NEAR SIDE
 4.31  THRU ALL

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

2:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX203 A

6/3/2009

Alum 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY

IDENT
METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

End Registration Block, Barrel 2 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
left side

NOTE:  MODEL DEFINES GEOMETRY



12.70

33.40

7.00

0.65

 5.08  X 90°, NEAR SIDE
 4.31  THRU ALL

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

2:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX202 A

6/3/2009

Alum 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY

IDENT
METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

End Registration Block, Barrel 2 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
right side

NOTE:  MODEL DEFINES GEOMETRY



151.90

50.80

 6.10  X 90°, NEAR SIDE
10-32 UNF    25.40

 4.04   27.78

12.70

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:2
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX205 A

6/3/2009

Alum 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE

DATE

DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY
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METHOD
PROJECT
NUMBER

PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Fixture Stabilizer, Barrel 2 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
Default

NOTE:  MODEL DEFINES GEOMETRY
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SCALE: 

SIZEDWG.  NO. REV.
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1:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX105 A

5-27-09

Alum 6061-T6

Clear Anodize

D Uken

E R N E S T         O R L A N  D O        L A W R E N C E
B E R K E L E Y   N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
 

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1
REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5

X.XX  0.05

X.XXX  0.010

FRAC.  1/64

Angles  1.00

FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE SHOWN ON

DATE

DATE
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SCALE PRINTS
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PROJECT
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PROJECT
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DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Insert Support Bar, Barrel 1 Bonding Fixture

CURRENT CONFIGURATION:
Default

Barrel Support Tooling

NOTE:  MODEL DEFINES GEOMETRY



 3.400  X 90°, NEAR SIDE
 3.200  THRU ALL

163

 5.588  X 90°, NEAR SIDE
2X  4.915  THRU ALL

.050.050

.100

13.540

19.050
2 Surfaces

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX106 A

6/3/2009

Alum 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)
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CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:

MICROFILMED: DWG. TYPE

SHOWN ONDATE
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DATE

D O    N O T
SCALE PRINTS

CHK 
  BY
APR 
  BY

IDENT
METHOD
PROJECT
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PROJECT
NAME

DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Insert Support Bar, Left Half, Barrel 1 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
Default

NOTE:  MODEL DEFINES GEOMETRY



 3.400  X 90°, NEAR SIDE
3X  3.200  THRU ALL

163

 5.588  X 90°, NEAR SIDE
2X  4.915  THRU ALL
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.100
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13.540

19.050

2 Surfaces

SCALE: 

SIZEDWG.  NO. REV.

SURFACE _
TREATMT

1:1
DWG 
  BY

FABRICATION PROCESS MATERIAL MATERIAL LOCATION

SHEET  1  OF  1

FNX107 A

6/3/2009

Alum 6061-T6

None

D Uken

E R N  E S T        O R L A N  D O        L A W R E  N C E
B E R K E L E Y  N A T I O N A L   L A B O R A T O R Y
U N I V E R S I T Y   O F   C A L I F O R N I A   -   B E R K E L E Y

D O   NOT  S C A L E   P R I N T
         

THREADS ARE CLASS 2
         

CHAMFER ENDS OF ALL SCREW THREADS 30
         

CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS
         

BREAK EDGES .016 MAX. ON MACHINED WORK
         

REMOVE BURRS, WELD SPLATTER & LOOSE SCALE
         

IN ACCORDANCE WITH ASME Y14.5M & B46.1REV DWG CHK ZONE DATE CHANGES

UNLESS OTHERWISE SPECIFIED

TO
LE

RA
NC

ES X.X  0.5
X.XX  0.05
X.XXX  0.010

FRAC.  1/64
Angles  1.00
FINISH (Uin)

125

CATEGORY CODEDESIGN ACCT. NO.PATENT CLEAR:
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DATE
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SCALE PRINTS

CHK 
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PROJECT
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DEL
TO

ACCT
NO.

NO.
REQ'D

SHOP ORDERS SER    _
NO.
DATE    _
ISSD
DATE    _
REQ'D

PHENIX

Insert Support Bar, Right Half, Barrel 1 Bonding Fixture
Barrel Support Tooling

CURRENT CONFIGURATION:
Default

NOTE:  MODEL DEFINES GEOMETRY
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DETAIL B 
SCALE 8 : 1
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SCALE: 

SIZEDWG.  NO. REV.
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2:1
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  BY
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