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694 OR Y32.2-1975
ANGULAR TOLERANCE

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES
B#K EDGES & SHARP CORNERS 0.005 MIN. TO 0.030 T

DIMENSIONAL TOLERANCNQ

N/A

SCALE: ESH&
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Concrete or Stainless Steel

Lead (SS)

HATCH LEGEND
Lead
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220 mm =
200 mmp—
180 mm =
160 mm = o NOMINAL FAN
= T B REQUIRED
— m
— x
140 mm == @) TOLERANCE
— n FAN USED TO
= 28] SIZE FE
— < COMPONENTS
120 mm = T
— @) TRIMMED FAN
= '6 DOWNSTREAM
— OF FIXED MASK 3
100 mm p=— %
— — MAX SYNCHROTRON [N ™
— FAN DOWNSTREAM
= % OF FIXED MASK 1 (if) MAX SYNCHROTRON X MAX SYNCHROTRON
80 mm — < < FAN DOWNSTREAM (<,E) FAN DOWNSTREAM
— S TRIMMED FAN = OF FIXED MASK 2 S OF FIXED MASK 3
— a) UPSTREAM I
— e L OF FIXED MASK 2 m a
60 mm = % TRIMMED FAN X > X
— o0 UPSTREAM L L T
E O OF FIXED MASK 1 y TRIMMED FAN
— AN UPSTREAM
40 mm == N M OF FIXED MASK 3
= SO S~ — -~ - =
o S e— ~ \\ — P - —
— — 2a, A >< ~ - — —
| — L eut = P -
— . —_— \\ o —_— ”’ a— — ‘ ‘
: — - ~ — ’/’
— 7_ S- = —— ==
omm E— . — = 7! — = p—
= B ——— e /
— —ar— - / - — - \\\s —_— —
— p—t — ~ \\\ — —_— — e
— L — // ’,/ \\ — — —
: - \ —
o P4 -
40 mm p=—
= ~d TRIMMED FAN
= 3PW SOURCE POINT TRIMMED FAN UPSTREAM
= 366mm UPSTREAM OF BM-B UPSTREAM OF FIXED MASK 3
60 mm p=— OF FIXED MASK 1 TRIMMED FAN
= UPSTREAM
— OF FIXED MASK 2 3PW & FE
= COMPONENTS I'\:":’\)f gg{)ﬁgﬁg;ia'\' MAX SYNCHROTRON
80 mm f=— CENTERLINE FAN DOWNSTREAM
— MAX SYNCHROTRON OF FIXED MASK 2
— OF FIXED MASK 3
= FAN DOWNSTREAM
— OF FIXED MASK 1
100 mm =—
= TRIMMED FAN
— DOWNSTREAM
— OF FIXED MASK 3
120 mm —
= TOLERANCE
— FAN USED TO l
— SIZE FE —
140 mm =— COMPONENTS
= NOMINAL FAN
160 mm = REQUIRED
180 mm =—
200 mmp—
220 mmt&—
L oo
oM 1M 2M 3M aM 5M 6M ™ 8M oM 10M 11M 12M 13M 14M 15M 16M 17M 18M 19M 20M 21M 22M 23M 24M 25M 26M 27M

HORIZONTAL
SCALE: X:Z2=1:50

TABLE1

CMS FRONT END RAYTRACE TOLERANCE

STANDARD TOLERAMNCE

NOTE:

1. 3PW SOURCE POINT (ORIGIN) IS 366mm UPSTREAM OF BM-B.

min

inches

Comrnents

+

+

CratchAbsorber

20

20

007

0.07e

W anufacturing & Postion

Exit &bsorber

20

20

007

0079

W anufacturing & Postion

Flul &t LCO1

01

oo

0004

0.000

il anufacturing

Flal

15

15

n.ose

0.0se

Wl anufacturing & Podtion

LCO tube

15

15

0.o0se

0.059

Wl anufacturing & Postion

Collirnator lead
Harizontal

15

1]

0058

0.000

W anufacturing & Assembly

Callimator lead Wertical

25

oo

0.0%

0.000

W anufacturing, Assembly, Heater tape & Heater Tape Clearance

Shadow Shield

30

3.0

0118

0.118

Wl anufacturing & Postion

RCO upstreatn lead
Horizontal

785

0o

309

0.000

Clearance, Mfg &P osition

RCO upstrearn lead
Wertical

.65

345

Clearance, Mg &P osition

RCO tube {minirmurm )

4.0

oo

0.157

0.000

W anufacturing & Postion

2. MAX SYNCHROTRON FAN IS INTERCEPTED ONLY BY AIR COOLED FIXED MASKS.

3. TRIMMED SYNCHROTRON FAN IS INTERCEPTED BY CROTCH ABSORBER, EXIT ABSORBER AND FIXED MASKS.

8 7

RELEASED - EFFECTIVE

CMS, CELL 11, SYNCHROTRON RAY
TRACING HORIZONTAL

SR-FE-3PW-3001
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220 mm

200 mm

180 mm

160 mm

140 mm

120 mm

100 mm

80 mm

MAX SYNCHROTRON

60 mm

FAN DOWNSTREAM

MAX SYNCHROTRON

OF FIXED MASK 2

NOMINAL FAN
REQUIRED

TOLERANCED FAN
USED TO SIZE FE
COMPONENTS

MAX SYNCHROTRON FAN

DOWNSTREAM

OF FIXED MASK 3

FIXED MASK 1
FIXED MASK 2

FIXED MASK 3

TRIMMED FAN
UPSTREAM
OF FIXED MASK 1

40 mm

CROTCH ABSORBER
EXIT ABSORBER

20 mm

FAN DOWNSTREAM
OF FIXED MASK 1
TRIMMED FAN
UPSTREAM
OF FIXED MASK 2 _X

0mm

20 mm

40 mm

60 mm

80 mm

= e — —== e T -— e o
TRIMMED FAN
TRIMMED FAN UPSTREAM
3PW SOURCE POINT UPSTREAM OF FIXED MASK 2
366mm UPSTREAM OF BM-B OF FIXED MASK 1
MAX SYNCHROTRON 3PW & FE

FAN DOWNSTREAM

OF FIXED MASK 1 COMPONENTS

CENTERLINE MAX SYNCHROTRON

FAN DOWNSTREAM
OF FIXED MASK 2

MAX SYNCHROTRON FAN \
DOWNSTREAM —
OF FIXED MASK 3

TOLERANCED FAN
USED TO SIZE FE o=
COMPONENTS

100 mm

120 mm

140 mm

160 mm

180 mm

200 mm

220 mm

oM 1M 2M 3M 4M 5M 6M ™ 8M oM 10M 11M 12M 13M

VERTICAL
SCALE: Y:Z=1:50

NOTE:
1. 3PW SOURCE POINT (ORIGIN) IS 366mm UPSTREAM OF BM-B.
2. MAX SYNCHROTRON FAN IS INTERCEPTED ONLY BY AIR COOLED FIXED MASKS.

3. TRIMMED SYNCHROTRON FAN IS INTERCEPTED BY CROTCH ABSORBER, EXIT ABSORBER AND FIXED MASKS.

14M 15M 16M 17M

18M 19M

20M 21IM

TABLE1

22M

23M

NOMINAL FAN
REQUIRED

—

24M 25M 26M 27M

CMS FRONTEND RAYTRACE TOLERANCE

STANDARD TOLERANCE

mm

inches

Comments

+

+

Croteh Absorber

2.0

2.0

0,079

0,079

Wanufaeturing & Position

Exit Absorber

2.0

2.0

0,079

0.079

Manufacturing & Position

FMN &t LCOL

01

0.0

0 00

0,000

Manufacturing

FI

1.5

1.5

0,059

0,059

Wanufacturing & Position

LCO tuke

1.5

1.5

0,059

0,059

Wanufacturing & Position

Collimater lead
Horizontal

15

0.0

0,059

0,000

Manufarturing & Assembly

Collimater lead Vertical

2.5

0.0

0. 098

0,000

Manufarturing, Assembly, Heatertape & Heater Tape Clearance

Shadow Shield

3.0

3.0

0118

0,118

Manufarturing & Position

RCO upstream lead
Horizontal

7.85

0o

309

0000

Clearance, Mg & Position

RCO upstream lead
Vertical

8.85

[

348

0, DO

Clearance, Mfg & Position

RCO tuke (minimum)

4.0

0,157

Wanufacturing & Position

RELEASED - EFFECTIVE

CMS, CELL 11, SYNCHROTRON RAY
TRACING VERTICAL

SR-FE-3PW-3001
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RCO

10.000 [254.00mm]
LEAD

_2.000 [50.80mm]

LEAD
12.000 [304.80mm]

LCO1
| Lco2

12.000 [304.80mm]

LEAD TABLE1

CMS FRONT END RAYTRACE TOLERANCE

220 mMmpge LEAD _ 28.600[726.44mm]
— Concrete
— 12,000 [304.80mm]
E 12 OOOL[?EOAAD79mm] LEAD
200 mm=—
180 mm =—
160 mm p=—
— MAX. SYNCHROTRON
140 mmp=— FAN
— DOWNSTREAM
— OF FIXED MASK 1
= (See Sheet 2) MAX. SYNCHROTRON 309 [7.85mm]
120 = FAN Lead Mfg./Position Tol.
mm p—
= DOWNSTREAM e 17.0 [431.80mm]
= OF FIXED MASK 2 ’ _Leacior\j?g[/lljigmglr} Tol
— (See Sheet 2) — ' '
= 0 o
100 mm p=— 7)) 7))
— 12.000 [304.80mm] _.118[3.00mm]
— LEAD Tube Wall Thickness
— 12.000 [304.80mm]
— LEAD 3.150 [80.00mm] Tube Size (80x40x3)
80 mm : _M.%E.;/?D[Dls.iui(())r:rpil. (1 of 3 Standard Collimator Tube, Commercial Available Size)
E 14.409 [366.00mm] _ .125[3.17mm] .515 [13.07mm]
— Tube Wall Thickness [“Beam Clearance
60 mm == (CENTER) 3PW SOURCE POINT
= 366mm UPSTREAM OF BM-B o0 fLoomml. 059 [1.50mm]
— 3PW & FE grosen ey MAX. SYNCHROTRON FAN
— OMPONENTS ’,a" . blzvi[ﬁ-#?ﬂWEW] DOWNSTREAM OF FIXED
— _1.13 ) ube Wall Thickness
40 mm = CENTERLINE 1.137 [28.89mm] ”” | |! MASK 3 (See Sheet 3)
— ’,” .059 [1.50mm] __ '
— - Beam Clearancg, |
— - —
— ”’ — —
20 mm — - - —
— . - —
— 1.496 [33.00mm] ”f - — I
— - - — 1.937 [49.20mm]
— I — 1.819 [46.20mm]
= - = —_—— Tubg OD
0 mm — — — S —— 16.00§) [406.40mm] '
E _‘|~'~\ ——
= §\ss ®  —— S, [ — l N
20 — 1.496 [33.00mm] -~ —_—
— S~ S T—
— ,a” .059 [1.50mm] | 1.019 [25.89mm] S~ ——
— ”’ Beam Clearance Tube OD \\~ 3.1[79.18mm] .059 [1.50mm] _}
— - \\\ Beam Clearance \ '
40 mm f=— 125 [3.18mm] ~~o ]
= Tube Wall Thickness S~ MAX. SYNCHROTRON FAN
— 059 [1.50mm] _| DOWNSTREAM OF FIXED
E Mfg./Position Tol. MASK 3 (See Sheet 3)
60 mm = 125 [3.18mm]
— Tube Wall Thickness -;efn[g'e%?;@]e
— 16.0 [406.40mm] 059 [1.50mm] 118 [3.00m]
— ' ' - . .00mm
— Mfg./Position Tol. “Tube Wall Thickness
80 mm p—
— | 059 [1.50mm]
— Lead Mfg./Position Tol.
= MAX. SYNCHROTRON 6.500 [165.10m] A
— (BM-B) UPSTREAM END OF FAN ‘
100 mmbFE— SECOND DIPOLE MAGNET DOWNSTREAM
= OF FIXED MASK 1 Lead Wig Postion Tol
— (See Sheet 2) ' '
120 mm = MAX. SYNCHROTRON
— FAN
— DOWNSTREAM
= OF FIXED MASK 2
140 mm p=—— (See Sheet 2)
E .80mm]
160 mm f=—
180 mm =—
200 mmjp=—
— INBOARD
220 mm=— SHADOW SHIELD
STANDARD TOLERANCE
mm inches Comments
Croteh Absorber 20 | 20| 0079 0,078 | Manufacturing & Position
Exit Absorber 2.0 | 20| 0.O7Y 0,079 | Manufacturing & Positicn
FM &t LCO] 01 [ n0 | 0004 0,000 | Manufacturing
FIv 15 (15| 0059 0.059 | Manufacturing & Position
LCOtube 15 |15 | 0059 0.059 | Manufacturing & Position
Collimator lead
Horizontal 15 | 0| 0059 0,000 | Manufacturing & Assembly
Collimator lead Vertical 25 [ O | D098 0,000 | Manufacturing, Assembly, Heater tape & Heater Tape Clearance
Shadow Shield 3.0 30| D118 0.118 | Manufacturing & Position
RCO upstream lead
Horizontal 7.85 | 0.0 L3049 0,000 | Clearance, Mfg & Position
RCO upstream lead
Vertical .85 | 0.0 348 0,000 | Clearance, Mfg & Position
RCO tube {minimum) 4.0 - 0157 - Manufacturing & Pesition

oM 1M 2M 3M 4M 5M 6M ™ 8M oM 10M 11M 12M 13M 14M 15M 16M 17™M 18M 19M 20M 21IM 22M 23M 24M 25M 26M 27M

NOTE:

CMS, CELL 11, MAX SYNCHROTRON

1. BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS UPSTREAM END OF BM-B. . c":\?_';'_z)‘()_;'[ﬁ'-_so COLLIMATOR LAYOUT HORIZONTAL
e SR-FE-3PW-3001

MBER

A PAR R ON
ESH&Q
risk Level A1 SHEET 4~ OF 7
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220 mm

200 mm

180 mm

160 mm

140 mm

120 mm

100 mm

80 mm

60 mm

40 mm

20 mm

0 mm

20 mm

40 mm

60 mm

80 mm

100 mm

120 mm

140 mm

160 mm

180 mm

200 mm

220 mm

14.409 [366.00mm]

492 [1Z2.50mm]

3PW & FE
OMPONENTS
CENTERLINE

O
O
x

.348 [8.85mm]
Lead Mfg./Position Tol.

.059 [1.50mm]
Beam Clearance

125 [3.18mm]
Tube Wall Thickness

.098 [2.50mm]
Mfg./Position Tol.

LCO2

.098 [2.50mm]
Lead Mfg./Position Tol

LCO1

.118 [3.00mm]
Tube Wall Thickness

SS1
SS2

.502 [12.74mm]

.098 [2.50mm]
Mfg./Position Tol.

MAX. SYNCHROTRON

Beam Clearance

1.575 [40.00mm] Tube Size (80x40x3)
(1 of 3 Standard Collimator Tube, Commercial Available Size)

MAX. SYNCHROTRON

FAN

.125 [3.18mm] DOWNSTREAM

Tube Wall Thickness

OF FIXED MASK 1

059 [1.50mm] (Stopped at FM2 See

Beam Clearance Sheet 3)
-668 [16.98mm]
1 -

-
—

—_———— = -
—

492 [12.50mm]

UPSTREAM OF BM-B

3PW SOURCE POINT 366mm

(BM-B) UPSTREAM END OF
SECOND DIPOLE MAGNET

el o T

472 [11.98mm]

Tube OD

.059 [1.50mm]
Beam Clearance

125 [3.18mm)]

.829 [21.06mm]

MAX. SYNCHROTRON
FAN

Tube Wall Thickness MAX. SYNCHROTRON -632 [16.06mm] DOWNSTREAM
FAN Tube OD
098 [2.50mm]
Mfg./Position Tol. DOWNSTREAM

OF FIXED MASK 1
(Stopped at FM2 See

Sheet 3) MAX. SYNCHROTRON

FAN DOWNSTREAM
OF FIXED MASK 2
(Stopped at FM3 See
Sheet 3)

MAX. SYNCHROTRON
FAN DOWNSTREAM
OF FIXED MASK 2
(Stopped at FM3 See
Sheet 3)
FAN
DOWNSTREAM
I I OF FIXED MASK 3
(See Sheet 3)
| ]
OF FIXED MASK 3
(See Sheet 3)
.502 [12.74mm]
Beam Clearance
.118 [3.00mm]
Tube Wall Thickness
.098 [2.50mm]
Lead Mfg./Position Tol

.348 [8.85mm]
Lead Mfg./Position Tol.

.098 [2.50mm]
Mfg./Position Tol.

125 [3.18mm]
Tube Wall Thickness

.059 [1.50mm]
Beam Clearance

INBOARD SHADOW SHIELD

TABLE 1

CMS FRONT END RAYTRACE TOLERANCE

NOTE:

1. BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS UPSTREAM END OF BM-B

STANDARD TOLERAMCE
mim inches Cammerts
+ - + -
Crotch Absorber 2.0 | 20| 0.079 0.079 | Manufacturing & Position
Exit &bsorber 20 [ 20| 0.079 0.079 | Manufacturing & Position
Fi at LCOL 0.1 | 0,0 0,004 0,000 | Manufacturing
FI 1.5 | 1.5 | 0.059 0,059 | Manufacturing & Position
LCO tube 1.5 | 1.5 | 0.059 0.059 | Manufacturing & Position
Collimator lead
NI e e ey Harizontal L5 [ 0.0 0.05 | 0.000 | Manufacturing & Asserbly
Collimator lead Wertical 2.5 | 0.0 | 0.098 0.000 | Manufacturing Assembly, Heater tape & Heater Tape Clearance
oM M 2M 3M 4M 5M 6M ™ 8M 9M 10M 11M 12M 13M 14M 15M 16M 17M 18M 19M 20M 21M 22M 23M 24M 25M 26M 27M P —— 20 20| 0118 | 0118 | Manufacturing & Position
RCO upstream lead
Haorizontal 785 | 0.0 309 0.000 | Clearance, Mfg & Position
RCO upstream lead
wertical 885 | 0.0 348 0,000 | Clearance, Mfg & Position
RCO tube (minimum) 4.0 0.157 IManufacturing & Position

VERTICAL
SCALE: X:Z=1:50

RELEASED - EFFECTIVE

CMS, CELL 11, MAX SYNCHROTRON
COLLIMATOR LAYOUT VERTICAL

SR-FE-3PW-3001

RA PAR BER E
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