
B

B

241.5

156.0

4.0°

18.9

7.5

3.0

59.2

3.0

All dimensions are in mm unless specified otherwiseFinish

Sheet

1 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

NOTES
1 MATERIAL: TYPE I RIGID PVC,

GEON M3800, BLACK
2 DO NOT USE MOLD RELEASE
3 MATERIAL REGRIND NOT TO EXCEED SUPPLIER RECOMMENDATIONS
4 PART VOLUME: 285 CC (17.4 IN^3)
5 QUANTITY: 12,500 (14 KT DETECTOR)

SEE DETAIL  C

SEE DETAIL  B

SEE DETAIL  E

SEE DETAIL  A

SECTION  B-B

SEE DETAIL  D

SEE DETAIL  F

SEE DETAIL  A

SEE DETAIL  C

SEE DETAIL  B

SEE DETAIL  D

SEE DETAIL  F

SEE DETAIL  E

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-ARC_PLANE-

-RIGHT-

-FRONT-

-TOP-

-FRONT-

-ARC_PLANE-

-FRONT-

-SNOUT_TOP-

-TOP-

-FRONT-

-FRONT-

-SNOUT_RIGHT-



603.4±.3

3.5

756.9 REF

R  REF96.9

571.6±.3

5.2

724.6 REF

R  REF97.5

532.3±.3

6.9

684.3 REF

R  REF98.6

493.0±.3

8.6

644.0 REF

R  REF99.7

450.0±.3

10.3

599.7 REF

R  REF101.1

414.4±.2

12.0

563.3 REF

R  REF101.9

375.1±.2

13.7

523.0 REF

R  REF103.1

335.8±.2

15.4

482.7 REF

R  REF104.2

293.0±.2

424.0 REF

R  REF120.2

257.2±.2

387.5 REF

R  REF121.0

217.9±.2

347.1 REF

R  REF122.2

176.8±.2

304.9 REF
R  REF123.4

139.3±.2

266.5 REF

R  REF124.4

100.0±.2

226.2 REF

R  REF125.5

60.7±.2

185.8 REF

R  REF126.6

22.6±.2

146.8 REF

R  REF127.7

All dimensions are in mm unless specified otherwiseFinish

Sheet

2 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SCALE  0.750

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-ARC_PLANE-



3.1

5.4

3.0 TYP

 TYP1°

 TYP5°
2.2 TYP

R  TYP1.0

+.0501.900 -.100

1.4

5°

10°

1°

All dimensions are in mm unless specified otherwiseFinish

Sheet

3 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

DETAIL  A
SCALE  4.000
(HIDDEN LINES SUPPRESSED)

DETAIL  C
SCALE  2.000

DETAIL  B
SCALE  4.000

DETAIL  D
SCALE  3.000

DETAIL  F
SCALE  2.000

DETAIL  E
SCALE  1.000

-FRONT-

-SNOUT_TOP-

-TOP-

-SNOUT_TOP-

-FRONT-

-SNOUT_RIGHT-

-FRONT-

-FRONT-



D

D

E

E

8.2 TYP

 TYP5°

7.4 TYP8.9 TYP

20.0 TYP

2.0 TYP

3.8 TYP

 TYP30°

8.4 TYP

 TYP5°R  TYP.5

R  TYP1.0

R  TYP1.0
R  TYP.5

All dimensions are in mm unless specified otherwiseFinish

Sheet

4 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA Manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SECTION  D-DSEE DETAIL  G

DETAIL  G
SCALE  3.000
(HIDDEN LINES SUPPRESSED)

SECTION  E-E
(HIDDEN LINES SUPPRESSED)

SEE DETAIL  H

DETAIL  H
SCALE  3.000
(HIDDEN LINES SUPPRESSED)

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-FRONT-

-FRONT-

-FRONT-

-FRONT-



F

F

G

G

 TYP15.4°

13.2 TYP

3.6 TYP
4.0 TYP

.8 TYP

8.0 TYP

4.4 TYP

.5 TYP

 TYP5°

 TYP5°

 TYP5°

 TYP20°

R  TYP.5

R  TYP.5

All dimensions are in mm unless specified otherwiseFinish

Sheet

5 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA Manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SEE DETAIL  K

SECTION  F-F
(HIDDEN LINES SUPPRESSED)

SEE DETAIL  I

DETAIL  I
SCALE  4.000
(HIDDEN LINES SUPPRESSED)

SECTION  G-G
(HIDDEN LINES SUPPRESSED)

SEE DETAIL  J

DETAIL  J
SCALE  3.000

DETAIL  K
SCALE  2.000
(HIDDEN LINES SUPPRESSED)

-RIGHT-

-TOP-

-SNOUT_TOP-
-SNOUT_RIGHT-

-FRONT-

-FRONT-

-FRONT-

-TOP-



C

C

3.0

30.0

548.0±.3

30.0

312.0±.2

30.0

40.0

(3 PLCS)

15.0 +.3
-.1

32.0±.2

270.7±.2

516.7±.3

769.4±.4

481.0±.2

2.5

16.4

6.0

 TYP5°

 (3 PLCS)2°

 (3 PLCS)2°
 (3 PLCS)1°

R  (3 PLCS)1.0 ± .3

R  (5 PLCS).5 ± .2

R  (3 PLCS)1.0 ± .5

All dimensions are in mm unless specified otherwiseFinish

Sheet

6 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA Manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SEE DETAIL  M

SECTION  C-C

SEE DETAIL  L

DETAIL  L
SCALE  2.000
(HIDDEN LINES SUPPRESSED)

DETAIL  M
SCALE  2.000

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-TOP-

-FRONT-

-TOP-

-FRONT-
-SNOUT_TOP-

-SNOUT_RIGHT-



18.029.0

678.8

12.0

35.0

401.5

20°

18.5° ± .5°

3.1

125.0

121.0

3.1

112.5

299.0

3.1

90.0

465.7

16.8

246.8

9.0 TYP

 TYP2.3

1.5 TYP

3.0 TYP

201.3

3.0

427.3

3.0

580.3

3.0

749.3

3.0

15.0

409.0

372.0

605.0

633.0 All dimensions are in mm unless specified otherwiseFinish

Sheet

7 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

18-May-11T. Chase & J. LegattDRAWN BY±0.1.X

18-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

(HIDDEN LINES SUPPRESSED)

(HIDDEN LINES SUPPRESSED)

SEE DETAIL  Y

DETAIL  Y
SCALE  1.000

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-SNOUT_TOP-



6.2

78.8

77.7

77.1

54°

50°

50°

50°

7.5°

20.5

119.0

All dimensions are in mm unless specified otherwiseFinish

Sheet

8 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

23-May-11T. Chase & J. LegattDRAWN BY±0.1.X

23-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-FIB_6_AXIS-

-FIB_7_AXIS-

-FIB_8_AXIS-

-FIB_14_AXIS-

-FIB_15_AXIS-

-FIB_16_AXIS-



82.1

81.0

79.9

50°

50° 50°

50°

50°

All dimensions are in mm unless specified otherwiseFinish

Sheet

9 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

23-May-11T. Chase & J. LegattDRAWN BY±0.1.X

23-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-FIB_3_AXIS-

-FIB_4_AXIS-

-FIB_5_AXIS-

-FIB_11_AXIS-

-FIB_12_AXIS-

-FIB_13_AXIS-



8°

24.9 TYP

84.4

83.3

56° 10°

53°

54°

107.0

All dimensions are in mm unless specified otherwiseFinish

Sheet

10 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

23-May-11T. Chase & J. LegattDRAWN BY±0.1.X

23-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-FIB_1_AXIS-

-FIB_2_AXIS-

-FIB_9_AXIS-

-FIB_10_AXIS-



3.1

22.1

13.9

R5.6

16.9

R8.6

22.0

7.7

14.2

4.1 16.0

2.5

3.2
40.0

33.0

6.5

3.5
5.1 2.4

4.1

12.3

17.9

13.6

All dimensions are in mm unless specified otherwiseFinish

Sheet

11 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

24-May-11T. Chase & J. LegattDRAWN BY±0.1.X

24-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SEE DETAIL  N

SEE DETAIL  O

DETAIL  N
SCALE  3.000

DETAIL  O
SCALE  3.000

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-TOP-

-RIGHT-

-TOP-



26.2

8.2

1.7

22.0

16.0

.8

3.6

4.0

4.4

8.0

.5

1.2 REF

All dimensions are in mm unless specified otherwiseFinish

Sheet

12 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

01-Jun-11T. Chase & J. LegattDRAWN BY±0.1.X

01-Jun-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SEE DETAIL  P SEE DETAIL  Q

DETAIL  P
SCALE  3.000

DETAIL  Q
SCALE  3.000

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-RIGHT-

-TOP-

-TOP-



6.4

 TYP.9

3.1

2.2 2.2

2.5

5.4

R1.0

R1.0

1.5

24.5

22.8

1.5

R99.0

R94.6
.8

R.3

All dimensions are in mm unless specified otherwiseFinish

Sheet

13 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

24-May-11T. Chase & J. LegattDRAWN BY±0.1.X

24-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

SEE DETAIL  PSEE DETAIL  R SEE DETAIL  S

DETAIL  P
SCALE  1.000

DETAIL  R
SCALE  1.000 DETAIL  S

SCALE  1.000

-FRONT-

-SNOUT_TOP-

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-FRONT-

-SNOUT_TOP-

-SNOUT_TOP- -SNOUT_TOP-



1.9

4.9

9.5

1.0°

1.0°

1.0°
1.0°

R.7

R.7

1.0°

1.0°
1.0°

5.0°

R.5

R.8
R.5

R.5

75.0°

All dimensions are in mm unless specified otherwiseFinish

Sheet

14 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA Manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

25-May-11T. Chase & J. LegattDRAWN BY±0.1.X

25-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

NOTES
1 MATERIAL: BLACK PVC
2 BREAK ALL EDGES

(HIDDEN LINES SUPPRESSED)SEE DETAIL  T SEE DETAIL  V

DETAIL  T
SCALE  1.000

DETAIL  V
SCALE  1.000

SEE DETAIL  W

DETAIL  W
SCALE  1.000

-RIGHT-

-FRONT-

-RIB_TOP- -TRAY_BOT-

-BACK_PKT_PLANE-
-TOP_TAB_HNG_PLN--FIB_STOP_CUT_PLN-

-RIGHT-

-RIGHT-

-SPLIT_PLANE-

-TRAY_BOT-



1.9

4.4

R.3 TYP
11.9

1.0°

11.3

2.3

4.3

1.7

8.01.0°
1.0°

1.0°

5.0°

1.0°

1.0°

All dimensions are in mm unless specified otherwiseFinish

Sheet

15 of 15
Revision

 
Drawing Number

 
Scale

0.500:1

 Drawing File Name:

FD_4_RACEWAY_BOT
Model File Name:

FD_4_RACEWAY_BOT
Model Type:

PART

Far Detector Bottom Raceway

   University of Minnesota

NOvA Experiment (Fermilab E929)
USED ON: NOvA manifolds±0.5ANGLES

  APPROVED±0.001.XXX

  CHECKED±0.01.XX

26-May-11T. Chase & J. LegattDRAWN BY±0.1.X

26-May-11T. ChaseORIGINATORTOLERANCES

DATEDESCRIPTIONREV

(HIDDEN LINES SUPPRESSED)

SEE DETAIL  X

SEE DETAIL  Y

DETAIL  X
SCALE  1.000

SEE DETAIL  Z

DETAIL  Z
SCALE  1.000

DETAIL  Y
SCALE  1.000

-RIGHT-

-TOP-

-SNOUT_TOP-

-SNOUT_RIGHT-

-TOP-

-TOP-

-FRONT-

-FRONT-

-FRONT-


	Sheet 1
	Views
	new_view_1
	bottom_2
	right_4
	new_view_5
	new_view_30
	new_view_35


	Sheet 2
	Views
	new_view_7


	Sheet 3
	Views
	A
	C
	B
	D
	F
	E


	Sheet 4
	Views
	new_view_47
	new_view_48
	G
	new_view_133
	H


	Sheet 5
	Views
	new_view_53
	new_view_54
	I
	new_view_56
	J
	K


	Sheet 6
	Views
	new_view_13
	new_view_31
	L
	M


	Sheet 7
	Views
	new_view_42
	new_view_94
	new_view_95
	Y


	Sheet 8
	Views
	new_view_73
	new_view_74
	new_view_75


	Sheet 9
	Views
	new_view_77
	new_view_78
	new_view_80


	Sheet 10
	Views
	new_view_83
	new_view_84


	Sheet 11
	Views
	new_view_86
	N
	O


	Sheet 12
	Views
	new_view_137
	P
	Q


	Sheet 13
	Views
	new_view_107
	left_108
	P
	R
	S


	Sheet 14
	Views
	new_view_113
	T
	V
	new_view_116
	W


	Sheet 15
	Views
	new_view_120
	left_121
	X
	right_123
	Z
	Y



