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1.0 Purpose and Scope

The scope of this procedure is those operations that are necessary for installing the lead photon
absorber on the central magnet, in front of the PHENIX Ring Imaging Cherenkov Counter
(RICH). Operations in this procedure include the following:

L. Drilling and tapping holes in the central magnet that will be used to mount the
lead blocks that make up the photon shield.

2. Installing the lead blocks on the central magnet.
2.0  Responsibilities
2.1  Florida State University will provide the following items:

The fixture that will be used during drilling and tapping of the bolt holes in the
central magnet.

The finished lead blocks that will be mounted to the central magnet.
The lifting attachment for the lead blocks that will be needed during installation.
All of the hardware needed to mount the lead blocks to the central magnet.
2.2 BNL will provide:
All required rigging equipment.

A magnetic drill capable of drilling and tapping 2" bolt holes in the magnet steel,
along with compatible drills and taps.

The personnel who will perform this procedure.

3.0 Prerequisites

None.

4.0 Precautions

4.1  The lead blocks that form the photon shield weigh approximately 500 Ibs each,
leading to the possibility that improper handling will result in injury or damage to
equipment. All operations involving handling of the lead bricks must be
performed by qualified personnel.



5.0

Procedure

Refer to fig. 1 for the location on the central magnet where the lead blocks are to be
installed. Refer to fig. 2 for a drawing showing the fixture to be used to drill and tap the
holes in the central magnet. Refer to fig. 3 for a drawing showing a lead block. Refer to
fig. 4 for a drawing of the lifting attachment for the lead blocks.

The following procedure has to be performed four times, twice on the north central
magnet and twice on the south central magnet. The installations on opposite sides of the
beam line are mirror images of each other. The drilling fixture must be rotated 180
degrees to interchange top and bottom when changing from one side of the beam line to

the other.

5.1. Installing the fixture for drilling and tapping the bolt holes.

The fixture is to be mounted on the 3.15" wide steel collar that forms the outer
boundary of the notch in the pole face for the outer magnet coil (see fig. 1). This
collar is not continuous, having a gap at the bottom where the magnet return yoke is.
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5.14.

The location of the bottom of the fixture must first be established . This is
done by measuring with a tape measure a distance of 59.9" from the
lower end of the collar. Measure along the outer radius of the collar, and
mark the collar. The precision needed here is plus or minus 1/8" or so.

Move the drilling fixture into place and align the bottom of the fixture
with the mark on the collar established in 5.1.1. Push the drilling fixture
against the top of the magnet collar.

Clamp the drilling fixture to the magnet collar by tightening down the
14"-20 bolts in the side plates of the fixture (see the assmbly drawing in
fig. 2) until they bite into the magnet steel. Tighten down the bolts on the
outer radius first, to draw the inner radius of the fixture hard up against
the inner radius of the magnet collar.

When all of the bolts in the side plates have been tightened securely, so
that the fixture will not lift up against the force exerted during the drilling
of the holes in the magnet, the drilling fixture is installed.

5.2. Drilling and tapping the bollt holes.

Drilling and tapping is to be done with a magnetic—base drill that will clamp to
the steel drilling fixture. The drill will be guided by bushings in the appropraite
locations
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3.2:2.

Install a 27/64" ID bushing in the drilling fixture at the first hole to be
drilled, and tighten the anti—rotation lock screw. Insert a 27/64" center—
drill bit in the magnetic drill chuck.

Position the magnetic drill so that the drill is centered on the bushing, and
clamp the magnetic base in place. Drill into the magnet collar to a depth



5.2.3.

524

3.2.5;

5.2.6.

i o

of 1.25". This requires that the drill extend a total of 2.6" below the
top of the drill bushing flange.

Remove the center—drill bit and replace it with a standard 27/64" drill bit.
Finish the hole to a depth of 2.6" below the top of the drill bushing flange.

Remove the 27/64" ID bushing and replace it with a ¥2" ID bushing, and
tighten the anti—rotation lock screw. Replace the 27/64" drill with a 152"—
13 tap.

Tap the hole to a depth of 1". This requires the tap to extend a total of
2.35" below the top of the drill bushing flange.

Move to the next hole in the drilling fixture and repeat steps 5.2.1.
through 5.2.5. for that hole, and for all subsequent holes in the drilling
fixture.

Once all holes are drilled and tapped, remove the drilling fixture from the
magnet collar and clean the holes. If necessary, the holes can be finished
by hand with a bottom tap.

5.3 Installing the lead blocks

The lead shielding blocks have to be installed in order from the lowest to the
highest. This is because the area above each block has to be clear for lifting it
into place.

5.3.1.
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534.

3.3.35.

3:.36:

Screw the 9.25" long studs (provided) into the lowest three tapped holes in
the magnet collar. These will accept the first lead block. Install only the
studs that will accept the block to be installed, since the area above

the block has to be kept clear during installation.

Before each lead block is lifted into place, the %" OD SS tubes should
be inserted into all three holes in the block — see fig. 3.

Bolt the lifting attachments to both sides of the first lead block — see fig.
4,

Using the overhead crane, move the block into place over the studs in the
lowest three holes in the magnet collar, and rotate the lead brick on the
lifting attachment until the holes in the lead block are aligned with the
studs in the magnet collar. Slide the lead brick onto the three studs.

Place a 1.25" OD 304 stainless steel washer (provided) on the threaded
end of the two outside studs (the center stud is inaccessible because of the
lifting attachment) and put a nut over it.

Remove the lifting attachment from the lead block.



6.0

7.0

8.0

5.3.7. Add a washer and nut to the threaded end of the center stud, and tighten
all three nuts to 10 in—lbs using a torque wrench.

5.3.8. Repeat 5.3.1. through 5.3.7. for the next lead block, locating it
immediately above the first. Repeat until all six lead blocks have
been installed .

Once all six lead blocks have been mounted in the first location, install six lead blocks in
each of the other three locations (see fig. 1), repeating all of the steps in sections 5.1, 5.2
and 5.3 in each location. The drilling fixture will have to be rotated 180 degrees to
interchange top and bottom when going from one side of the beam line to the other.

Documentation
None.
References

None.

Attachments
Fig. 1. Schematic showing location of the RICH photon shield on the central magnet.

Fig. 2. Schematic showing the drilling fixture used for drilling and tapping the holes in
the central magnet.

Fig. 3. Schematic showing the lead shielding blocks to be installed.

Fig. 4. Schematic showing the lifting attachments for handling the lead blocks during
installation.



ps ';‘ e RAA 92-104183~0A L5
' ' ASSY SECTION

SHHELD MounTING LOCATION

G2. 3"

, 155.906:

\ 149 606"

DWIG. ND. 002020 7990

@ (g/iz/z000

LoCATION - CENTRAL MAGNET, TYP (2)

RADIATION SHIELD

1
Penrs. G?/z.s/z.ooo By RBC ASCALE /2.-7.



Hc 155,281 & R
Ve SCALE

NJ
i, =
|

R  \56.966 & TYR 1C° SEG, e
(SIDEPLATE | HOLE €) - \ B it o

OD (57.406 86— - {l‘
; I‘ \ | —2»&‘:5 - \.\

&

e

H.C.DIA | RBORE SPACING, S12ZE CRITICAL
-MUST MATCH BRICKS- o

&

. ot o o
\ S33dc o TEETE el T 53330

Ew

.
= T | ‘ ;
@ i

Fol Oker) d.a00" o
o 4 S

. 1

I . . =

llL 4 { !' { e h _\__ -. iy *—-»._@ d { O / 4 . \'.\.

—He-18UNC %7DPI( 8) - P,
%..750" EROM ¢ BORES EQUALLY SPACED
'.’ (ve 18) '

_ . MUST ALIGN W/SIDEPLATE |
(S{ DEPLATE 2 HolE &)  HC 149. 106 @ v -\_\_\%-IG UNC TAP THRU (18)

\ = 7 ~ e T _, .‘
HEL 1S 56 9’5 \\ ' CHORD BETWEEN BRORES 7.130“(REF)
. BORE/REAM .999-1.000" THRU (18)

©D) 157.406% | ARC \ 74" DRiLL THRU. C RORE 3L X .’.2:?5"1)(?65.’;}
A S S — e HROTEZ TS \t R ?6‘0 T TR | \ ______ e - o . -~ 1 MOST ALIGN w/g,g DEPLATE 2
K _

"o

(\D) i48._<;oé'ﬁ,__ ,f"’ . s t : d o l

. ‘ \ " : d - 3 y .
2 HC 1558.281 Q >( _ i -\.\\ ﬁ,,a&;- o R {) h“(,% - l / \
P = R e O e e ot SO ~b | "4

s e C | H3HC 156.906"FB &
I ¥ o % A

FAHC (491068 \ o~ X
\'-. L \h« . g = E e o
¢ . e

- } - | _
e [ N 2 : NOTE. -GN
i B

;;;;;

Pl " Tibis. DISEE JAY L. LT FROM A 6% (Baa P THICK STRE kT A S h \ T
\/ /"/ ’-,-"J o IV _ " \ = .
S . S, 1 Lo Ko ( i “\// L ~

CHoRD |l1o0.43¢* — ‘—*-\K\_}’ \\ f
R | WV e
| s o b L i B p— m_'mi ______ o Bt - V' ——[ G 3

e PR

1D 148,060 | | <OD (57. 406" S ) o | N

. . 3 S v 7, e
G 4 HC.....lﬂ:9¢lQ_&,..___.fé,..__ﬂ_\t By e | HC 156,906 8 ¢ =

|/ ;
’ e STEE- B SHING PLATE

Bor SUGINNY | Bl oF MATLS, | (s&
/_./' ‘ T | \q“ L. _}_@ ‘

e | Ve'2.0 X J4CRS HH Borls pUNTE. 2
AP /4~ 20 UNC BoTH SiDES—|--
& | 1.033" g L ' o 18347 % (50X e B Sy
. 3G RADIAL HoLES ToTAL N, | ReF(®) { L ?aé':j UNC T . |/B174'1D x (0 % 34t BucH BOLA P, *
| ° l ) D,ZONE 103 ob X "4 DxF4e (Bl Fily* FlEL LUING J1G

S

E
i

&

e o

20°

==

\3

Y4=20% ) "6R.8 HxH BaT|w PUNTE |
=% e e @|DWG. NO.
/4 :.2{??_%_ SHESSE 8 Tael B0t DWG. NO. 0020207901

IN LINE w/BUSH"MC'? PLATE R o !/
1Bus t P

TALK SCREW (18) . <rL R e et L ki
. _R. L BAR 10 | #o b x 2 Ipn Yake S FT

iy 7, g [ e =3 s e -
l[z.?ﬁl. CR S _~ " L i?jh"’le THD Lo, SeR :%bgs-f Ty
SEERS PR 13,8687 LoNG - RoLLED 95¢° ARC. 18 Y6 TACKSCREW  iossy pT.
(18810 e nor  TARINDT BETAILS £ ASSEMALY

CRATICAL. ®1 Hc __tsz..‘fsa."g’/ "‘\

o

CRITICAL REFR |49%.606" @ | 5!‘
\ |

4

!

|

| SIDEPLATE 2 3
| 1 D —— BRN. 8/8/2000 RRC- F2U

LoctAR LANDING | | f_ _ - REVISION
® |1&/f2000

%
i L —
f /2. SCALE @ li0/i2 /2000

_ASS EMBLY B | / | I N— 7 / -




BC.I52.75CE
i BL, e

(LD, LANDING) 149,606 06

TR MITER L

\5.8°

e s
7 A %9 3
A 2 = S
Wl a
bl L. iy
({: CHorD | zﬂ_}‘ s | ! \ di
— R 2 o Cﬁl ‘ :
i 1.13¢ w, ! ' 1N ;
7 _ _ | o e 4
155.906" ¢ / SHORD T | /
Sl s <3 A ,
!.fr J —/-_,—-- il e _< ﬂ : e ey /‘i"l "E ) L
CHORD g il | J
— — et S =t
- f 2Lt V? ) | /
) - 21220 - | }} % | fil .
< T = ADT. FOR THER| 1AL !- | i g
\4 - : EXPANSIOD | | Q 5 7
2. c,a,@‘* 1 5, 333° i - 333 : iéﬁa’ el | | &
| / by o5 4 L0
i = . I £ i 7 = W
by f | 5. o i — -
- i . “Q S < ‘ al :
1A / i B = -~ 2 Y
o | T @ R
| f u % 9
| ——TYPICAL SHIELD 3SEG. 5 J o
W '- J (-:)J
-‘ % /A SCALE 3 =
NOTE

> 1 21,250
—~ - DP
4 poo

LB

v ARLVTURA AR AL

(65N

HIGH ANTIMONIAL (6%)
SOLID LEAD SHIELD

CfT- uSE “Ph28 TAP DRILL+ ST TAP
insTALL(E) 34-10 HELCONL L.I25"LG.
© 4 EA SIDE, OPP. LOCATION
- e N ) o ] \ i p
® £ il |
S - o 2 | B
BMITER REF, P ¢
<, 553" i -ij—
_— @ + org” {Ij_ ? 10,395 3 -,,_P
" 7.000" | toser || 10520
+Aﬁmg-» t;s 500" T BEY
T .ol oidis |
- 1 B - | L1 e
e iy TR i . _l B m___i | 7« S
t OES t ¢ .
i |
20°
§
QHELIColL. INSTALLATION
L
@[ DWG. NO.002020750F |
I SEGMENT
CENTRAL MAGNET SHIELD
CONCEPTUAL SKETCH
&

DRN. T2/2000 RBC-ESL.

REVISION
'@ | BT/ 202
@ _'.;_Bjtz,,/zca?

11
ol = %
SHiELD 0 L.,% »
| |
sl il o
@REE [.434"
®REF —— ——= 790

REF

~#\?

| @\ns |

e
ol
b

£ 2E6S, OF 167 1IN RADIAL ABUTMENT MAKE 96° SHIE .D

®
X c'monE x ¥ DP

)
1 \5.87

STSTAINLESS WASHER x|
. NP ®@

1!‘2 -13 SS Stud 10" o'all Iength (3 per SEG) (1) 304 ALLOY, WITH ELASTIC STOP NUT (2)

1/8" x1-1/4"dia. (1) 304 ALLOY

SIS "REFQ
; 20%
/ y

DRILLZH.4 x4 DR TAP |” DR, TYP

-

: —45155.3%"

\ LANDING MA‘I:L@L\OQG: STEEL

BT

SHH t:L.D Asgy

Y% SCAL\E

|_<___¢ X2 5L

e

CAODX Y b e 16 CAOCRERGASSITOBE O G
AOBX Yo | Hns 304 S5 SEAMLES @ /"

928" 3/4" 0.D. X 9/16" |.D. X 8-1/8" LG G-10 (FIBERGLASS) TUBE (1) (3)

304 SS SEAMLESS (2)



ADTUSTARLE LINK

G
500l - ,,-—|.065’:(25 4,00”
- P - /‘j/ e |
{ s 7 Ben T = | f
628"
' A5 |
8.00 ‘,030"\ i or ” i
’ —THD. 28 -
| ) R CL,3B 1
I
T o RoLLed Y2”A- 36 PLT.
100" o b 2250 ConvEX  14B.032" &
ASTM A-5|4 vLT.

LPPER  SHAFT (1)
4140 ASTM AC;E% GR B7

: “f e
LGW;H. 1.000 !K
T.oclo ) D | wed |
LGTH, 2.000 — VAR, |
}.010” B N —— ,
e 12,0607
A e, l zvl { 2“
Q,OD” i \\\
Gow” |
SRS F..lC,AL—/_m : R — —%—‘ﬁ
2 5 |
¢ 1985-2 000" ! >
__L

TurnN L. "-"50 -ocn.

e

TURN i'?!'z.“é'b? ’|| ||‘
e |, G15+%°1%
|.500"

-+ . OOZ..
$2.499 " 000"

250"
o

l' gl

6

10.

S

(N

S e et e
n

_ASTM-A-3¢ 7P

!
-

- Thp 2%8 CL3A
FIT Te ADIUSTARLE LINK

4

SURF,
Bol'tf REAM Tireu (2)

N / . \__..
@ T MILL HEX ROTH EnDS
ALY

UPPER BEARING, BRONZE(2) SAE 660 CAST

NOTES

USE E-7018 WELDING ELECTRODE, 38" FILLETS

AL WELDS Ry CERTIFIED WELDER

ALL MATLS.TO BE DOCUMENTED

MOVING PARTS . TO OPERATE FREELY

BREAK ALL SHARP EMGES =Y R,

63
BRG SURFACES, \V/

........

LOWER SHA®T (1)

HIELD SEGMENT

i' ™R Soo ”-I;E-,-’
5 ._

|

—a- - G B .
1 T o
|y SRR (B Y ‘ L'__ 5,00"
{"_'\ e.l 5 Q .‘e — S - , ¢ ! : o
o= = =|=— b L S BEARING RezAIVER L | } "
4 E_] e 8 ~—VYa-20 %\ SETSCREW(4) l ] 2.50
e _. A
41 OO EO" i N i T —L— L _— o === : \-I‘\
™ A- 500 ) ; S
TURE 4% 4'x ! 59 S 15.00 5”"- (2) 3, x45° WECLD PREPR
- lea ey e il__..___"_“_ T
| o 125 LT [
‘ T | | LowER B&,
TORNING BRICK CLEARANCE | o*
’ ‘ 2,0
| . __ —> %
| %/" 3 ’ I k- : - -
oLLEDR 4~ Az b | (8) 7ax| 4 C'rl}?: ReHpCS ’ | LOWER() -'159{ |
A-A RoT. 90°,  11” i } - !
CoNCAUE - | :
[y 155.90¢ CZFH | y L
](/22\-6 \ ol ‘ B8.00] ' 2. ’5’_;2__"1_(;5
HELI ColL. a7 3ax 206 2.503”
A. '- E } — H-K HDLS(}J
= o PRESS FIT 2.50
l-—&—,g i ‘
== 3 “J - e e ol r e
'\ ! 3':- _Il--—A
\550 3.50"

Ffr
—%a @ HoLE 1N TORE.
Ta PASS HD, OF }4‘x2}/4t.@,€Hf.‘.

4140 ASTM A 03 GR R7T

REAM THeU .Bol"g

'

Rovett BorE 2 .(25,"g
APTER WELDING LINE BORE 2.500"% * 001" ()

AT

ns

——Bfeeb RELIEF + TAP Ya~20 % \"'DP INTo BRG,

' BRONZE (2),SAE CCO cAST

T Rouoh RomE l.937§;’3. FIN BORE 2.003" 8

N '* ‘ oo 0
5\ V30"
-~ ;," J

001"

]
!

|

FL
4 50

| L BODY BOUND- NG CLNCE.
¢ gt ) |, T35 (1) BRAKE ANCHOR
‘ 350* ! 7 Yo e x A6 STL Creus PIN
l s — o 1 WY
.00 i . ._.._ N W nl ((
- G QTMOI—'_ kS _\;__ PINIS '._wE_ /(l_
3.50* ! 7o, DA 1 SR - . RORE
oo™ | DricL (B 2.003"
| - ; 2.006"
P if —|B % DRI
.i e 1 L )
| | et enios = TVax4 X 94 LG CRFB
L= e qﬂ.
= W =l = It
1 T LT W 10"A-36 07T, NOT E
| e 88T i CHANNEL JI* LG.
F INSTALL RBUSHINGS AND BRAK
IN TURE FoR FINISH BORING (N
THEN REMaVE %5Lo1‘ BRAKE, |
WELD To SHAFT
_ . __.._._d__,._; ¢ 2-1/52': |
i 7}:‘ l.oo” . 500 S T i
l ROy ___F____: 4” -
«r‘b“"__jf ““““ A T T 7 A A A I R
< " [ -
! 1.

TeN (132"

+.000"
- Q0

Il_r-_c)%

CRFB Sto.

TOBE LINE BoRE

BRAKE
SouiD ALUuMIn UM Block, 606|-T¢

ll__ 3} 00:/
\ 7
. MITER7,X45°4 P To BIT (NSIDE ToBE
«hBaa ™ AP %5716 2 PL,

DRILL ‘3
Fin

To ALIGN W/ 4oLE N TORE

L..'I\!E)

INSTALL .

L\FT!NG ATTACHMENT

et o by

===

FOR LEAD SH'IEL_D SEG'I"[EMT

g

DRN lQ’Il/Z.OOO RBC-FSU
REV ﬁ JAPPROVAL T

— i





