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53 RING ASSEMBLY

Steps

Fig. 2

END CAPS

HALLOW RAIL STOP CAPS

=

93615A380_McMASTER

SOCKET CAP SCREW_TYPE 168-8 55 LOW PROFILE_10-32 X 1/ZL

16 9 | 93615A410_McMASTER SOCKET CAP SCREW_TYPE 18-8 55 LOW PROFILE
3z 8 | 94B05A029_McMASTER HEX NUT_TYPE 316 STAINLESS STEEL THIN
24 T | 62126362 DAL VLIER_MSC SWIVEL PAD _STAINLESS STEEL_1/4-20
16 6 | 99637AL30_McMASTER BINDING BARREL AND SCREW_18-8 STAINLESS STEEL
8 5 | Support Collar ADJUSTABLE COLLAR_ CONE_INST,
2 L | Slotted Rail HALLOW RAIL
1 3 | Slotted Rail-2BR RIGHT HALLOW RAIL MODIFIED
1 2 | Slotted Rail-2B LEFT HALLOW RAIL MODIFIED
2 1 | SS Ring-WH SUPPORT RING ASSY
QTY | ITEM PART NUMBER DESCRIPTION

BILL OF MATERIALS

1.

3.

Identify all the items needed for installation.
See fig 1 & 2.

Place item 1 on a flat surface by keeping the
threaded holes side face down (Face “A”).

FACE "A"

Threaded hole side

Install the four Adjustable Collar (item 5) as
shown. See fig.3

Align items 2, 3 and 4 to the matching holes
on item land fasten the parts together. Use
items 9 screws. See fig. 2

Install all Hallow Rail Stop Caps to items 2, 3
and 4 as noted on fig 1. Use item 10 screws.

Repeat steps 3 and 4 to install the second
Supporting Ring Assembly (iteml) as shown
in fig 4.

Fig. 3

{




HALF PI DISK ASSEMBLY

Fig. 2

93615A113_McMASTER

SOCKET HEAD SCREWS_18-8 55 LOW-PROFILE

wle|le ol =
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ITEM

90278A319_McMASTER

Center Brace 2020.08.20

e

Tubing Run 01

Piping & Cable Channel Bracket
FST_module_0330
Aluminum_FST_Ring

PART NUMBER

PRECISION SHOULDER SCREW_18-B STAINLESS STEEL
| CONNECTING DISK BRACE

CENTER BRACE SCREW

' COOLING TUBE (CONNECTING DISK]

BRACKET

I Pi Disk

TFST- 0323_NCKU-23

DESCRIPTION

BILL OF MATERIALS

Steps

1.

Identify all the items needed for installation.
See fig 1 & 2.

Place item 1 on a flat surface with the side
labeled Front- Up facing upwards. See fig 4.

Rotate PI Disk and align with the Pin & Slot
feature on the Aluminum structure. Note: Skip
the first Pin & Slot located close to the
marking (Front- UP). See fig.1,3 & 5.

Orient the Pi Disk in such a way that the Slot
feature on the aluminum structure and the
cooling inlet and outlet (Barbed Hose fittings)
are on the same side. See fig 1 & 3.

Fasten with screws using (item10). See fig 2.

Repeat steps 3 thru 5 for the two remaining Pi
Disk. Note: Pi Disk installation alternates by
skipping each Pin & Slot feature on the
installation side. See fig. 1

Flip the Aluminum Structure to complete the
installation of the three additional Pi Disk on
the opposite side of the aluminum structure
labeled “Back —-DN”’.

Repeat steps step 3 thru 6

Connect the cooling tubes (item 4) as shown
in Fig. 1

Fig. 3

Barbed Hose

Fig. 4




HALF PI DISK ASSEMBLY

Fig. 2

93615A113_McMASTER

SOCKET HEAD SCREWS_18-8 55 LOW-PROFILE

wle|le ol =
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ITEM

90278A319_McMASTER

Center Brace 2020.08.20

e

Tubing Run 01

Piping & Cable Channel Bracket
FST_module_0330
Aluminum_FST_Ring

PART NUMBER

PRECISION SHOULDER SCREW_18-8 STAINLESS STEEL
| CONNECTING DISK BRACE

CENTER BRACE SCREW

' COOLING TUBE (CONNECTING DISK]

BRACKET

I Pi Disk

TFST- 0323_NCKU-23

DESCRIPTION

BILL OF MATERIALS

Steps

10.

11.

12.

13.

Install the Connecting Disk Brace (item 8)
using the screws provided (item 7 by NCKU).
See fig 1.

Install the Brackets (item 3) as shown. Note:
The screw side is opposite the Pi Disk. See fig
1.

Install the T-boards and connect the Hybrid
connectors. Note: T-board grounding to
Aluminum structure is achieved by grounding
the closest two T-board to a grounding hole
hole indicated as 1 thru 3.

Dress the cables as shown.

GND to AL Structure

Threaded Hole 2

GND to AL Structure

Threaded Hole 1

GND to AL Structure
Threaded Hole 3




wy, O HALE PI DISK ASSEMBLY

Steps

1. Identify all the items needed for installation.
See fig 1 & 2.

2. Rotate the Pi Disk Assembly to have the side
marked “Front - UP” facing you and install
items 9 and 11. Note: Each bracket consist of
a left and right part. Select the “Right
Brackets” for the first half installation.

Iod 7Y

Top-Solid Rail Bottom-Solid Rail
Holding Bracket Holding Bracket
3. Align the holes of the Pi Disk to the slot of the

Right bracket as shown and fasten with
screws (Item 19).

Fig. 2

L8 35 906BSADNS_McMASTER SOCKET HEAD CAP SCREW_TYPE 316 55 LOW PROFILE
& 20 | Selid Rail-3 SOLID RAIL ASSY

60 19 9315A380_McMASTER SOCKET CAP SCREW_TYPE 18-8 55 LOW PROFILE_10-32 X 1/2L :

¢ o ponmsTeR ARCHT. 6061 ALUMNUN U-CHANNEL 4. Repeat the same process for the bottom part

7 16 900MKTBL_McHaster ARCHIT. 6063 AL, LI-CHANNEL . . s

R coounG Lows and install using item 9 and 19.

1 13 | FST Assembly-2Harnesst CABLE SYSTEM

3 W FST Plane Holding Bracket-3  TOP - SOLID RAIL HOLDING BRACKET - RIGHT

3 9 FST Plane Holding Bracket-7 | BOTTOM - SOLID RAIL HOLDING BRACKET - RIGHT 5 Repeat steps 2 ‘thru 4 for ‘the remalnlng' ‘two P]_
37 FST_Disk 0415 Full Disk Assy . . 4
11 cone assemeLy f1 cone Disk as shown. See Fig. 3

aty ITEM PART NUMBER DESCRIPTION ﬁ
*ll‘i

BILL OF MHATERIALS



3 HALF PI DISK ASSEMBLY ..

Steps

6. Align the holes of the Brackets (items 9 & 11)
to the Solid Rail Assembly (item 20) and
fasten with item 19 screws as shown.

_4,' ¢ B/ -
' 4 ! P nf- 3

1. Repeat the same prcess for the Top and
bottom parts as shown to complete the whole
installation of the 3 Pi Disk.

In | Channels sshown and fasten
with item 35 screws. Route the cooling lines
and cables as shown. See Fig 1,2 & 3.

9. Repeat steps 2 thru 9 to complete the
. installation for the left side. Note: The left side
Flg' .2 installation, the Pi Disk should be oriented as

L8 | 35 90666ANIS_HCMASTER SOCKET HEAD CAP SCREW_TYPE 316 S5 LOW PROFILE shown in the picture below.
& 20 Selid Rail-3 SOLID RAIL ASSY
60 | 19 93515A3B0_McMASTER SOCKET CAP SCREW_TYPE 18-8 55 LOW PROFILE_10-32 X 1/2L
L 1B 900%IZI_MCHASTER ARCHIT. 6061 ALUMINUM U-CHANNEL
2 16 | 9001K78L_McHaster ARCHIT. 6063 AL. U-CHANNEL
B | CO0LING LiéES
1 13 FST Assembly-2 Harnessé CABLE SYSTEM
3 1 FST Plane Holding Bracket-3  TOP - SOLID RAIL HOLDING BRACKET - RIGHT
3 9 FST Plane Holding Bracket-2 | BOTTOM - SOLID RAIL HOLDIWG BRACKET - RIGHT
3 T FST_Disk_04% Full Disk Assy
1 1 CONE ASSEMBLY FST CONE
ary | ITEM PART NUMEER DESCRIPTION

BILL OF HATERIALS



3 HALF PI DISK ASSEMBLY

Steps 2=

10. Place the cooling lines in the small U
channels as shown. See Fig 3.

Note:

O Top cooling lines are outlet lines and the
bottom are inlet lines for the Right side
installation.

O The left side installation is opposite of the
right side installation( Top cooling lines are
inlet lines and bottom are outlet lines).

11. Place the cables in the large U channels as
shown. See Fig. 3.

Note:
O The top 3 Pi Disk cables runs are to be placed

on the top U Channel. A total of 9 cables are
placed in the top U Channel.

0 The remaining 9 on the bottom are routed to
the side (3 O'clock).

12. Dress all cables and cooling lines as
shown in Fig 3.

.
Fig. 2 13. Repeat steps 10 thru 12 for the other half
. .
L8 35 906BSADNS_McMASTER SOCKET HEAD CAP SCREW_TYPE 316 55 LOW PROFILE Of the P]. D].Sk Assembly.
L 20 Solid Rail-3 SOLID RAIL ASSY
60 19 93615A380_McMASTER SOCKET CAP SCREW_TYPE 18-8 55 LOW PROFILE_10-32 X 1/2L
18 9001k523_McHASTER ARCHIT. 6061 ALUMINUM U-CHANNEL Cl P D k 1 k d h k
7 16 900MKTBL_McHaster ARTHIT. 6063 AL. U-CHANNEL 14 lp ln 1 1s ocC an t e qulc -
115 Run 02 COOLING LINES 1 p h '_- [y r_q'._w—
1 13 FST Assembly-2Harnesst CABLE SYSTEM release ln as shown. ’ p—
3 W FST Plane Holding Bracket-3  TOP - SOLID RAIL HOLDING BRACKET - RIGHT e \
3 9 FST Plane Holding Bracket-7 | BOTTOM - SOLID RAIL HOLDING BRACKET - RIGHT . . k 1 = - | (‘ A W
37 FST_Disk_D4t5 Full Disk Assy Qu1c release E—
11 CONE ASSEMBLY FST CONE C' p1n & Disk lock
aty | ITEM PART NUMEER DESCRIPTION |
BILL OF HATERIALS




INSTALLATION TOOLS & SETU

Fig. 1 Fig. 3
= Steps _a y
1. Install the SS Ring Assembly into the Cone

and install all four Rotational Prevention part
(items 6) as shown in fig 1,2 & 3.

2. Installation of the Table (item 30) is done by
aligning the table with the hole on the TPC
face and fasten with screws (item 39). See
Fig. 3.

PO,
-~

S10%
o 'I@Il.{]]

() \
. TR

| @ a. Installation of Adjustable Bench (item 33) is
done by matching the screw hole on the
Table (item 30) with that of the adjustable
y bench. Fasten with screws (item 36). See
% below and Fig 1, 2 & 3.
Q:}___,f-”_ e

57 Hx“\ / ‘

(E)_’ _ e \@ ‘

Fig. 2 |

0 | 1 [ 9605A0_HerASTIR SOCKET CAR SCREW_TYPE M-8 55 LOW PROFLE_1-32 X VAL
4 | W | Bomazi_rousien ARCHIT. 6041 ALUMINUM U-CHANNEL
7 | © [ w0mTee_L_MMASTER ARCHITECTURAL €053 AL U-CHANNEL_LEFT

voomininimsiwen 4. Install the Inst. Safety Holder (item 31) as
e e _ shown with screws (item 37).The Rod (Item

3| U AN BT UG- 2098 |Wes Rats fnen Seresd Hes bt

| rrmmar o - 32) will be will be installed later.

1| 1 |157 Sarvices External-Sinple | CCCUNG LNES SYSTER | = e ' -

T B | FST asemtiy THwesst | CABLE SYSTEN Ve SOONET (4P SCREW_TYPE W8 55 L0W FROPLE ’ _—
4| [ sietocn STATINARY LOCK SYSTEM FSTI 1 | roe a1 pos. sTa0 % "

3| 10 | FST Plane Helding Brackes-3 | TOP - SOLID AAK HOLDING BRACKET - RIGHT : | Amat 4a0) o pene Teme | 7 i / ;
3 | 10 | FST Plase Helding Bracket-3L | TOP - SOUD RAR HOLDING BRACKET - LEFT : Jest SARTY HOLOUR WeN | B

3 | % [FST Frane toldog Bracket-2 | BATTON - SOUD RAR MLONG BRACKET - BGAT : o L T | = : o

3| 8 | FST Prane Meideg Brackst 2L | BOTTON - SCLD RAL HOLDAG BRACKET - LEFT | = 1 T | ﬁ" 7

3|7 [Pl w s Full Dan Aasy 7

o | & | RoTanon sToseeR ADTATKNAL FREVENTION 55 RNCI T SAPITY IRACAIT (5000 RALI i

1| % [ianer Aad Shracturs Asseably | DK STRUCTURAL SUPPORTS ASSY . :

1 & [Beam Pipe BEAM PRE ASSY | [+ =

13 | STAR BE End fing IWESTI !

1 2 | TP W TPE WHEEL ASST !

1| 1| oo assesBLY FST COE
ar

¥ | 11En PART MR BESCRETION DESCRPTIN

BLL OF MATERILS BLL OF HATERWLS




nem

| #36154380_terasTER
| seomszy_momsten

| seomTee_L_memasten
| ssomme_mosasrer

Run 02
IST Sarvices External-Simple

FST Apvembly-2 Harnesst
Sldelock

[ PST Plane Helding Bracket-3

FST Plane Halding Bracket-3L
FST Plane Halding Bracket-1

[ FST Plane Heldng Bracket-2L

FST_Diak 8415
ROTATION STEEPER

laner Aad Strecture Assembly

Baam Fige

TPC IFC

TRE Wheel

| cone asseveLy

PART NS

Fig. 1

Fig

SOCKET (AP SCREW_TYPL 9.8 55 LOW PROFRLE_¥-32 X VA
ARTHIT. 4047 ALUMNUM LL-CHANMEL

| ARTHITECTURAL 6053 AL U-CHARNEL_LEFT

ARCHIT, 6043 AL U-CHANNEL

COOUMG LINES

COOLIG LINES SYSTER
CABLE SYSTEM
STATIONARY LOCK SYSTEM [FSTI

| T0P - SOLID AAR HOLDIWG BRACKET - RIGHT

TOP - S0UID RAR HOLDING BRACKET - LEFT

BOTTON - SOU0 RAL FOLDNG BRACKET - BainT

BOTTON - SOUD RAL HOLDNG BRACKET - LEFT
Full Dk Aaiy
ROTATIONAL PREVENTION (55 NGI
OFSK STRUCTURAL SUPPORTS ASSY
BEAM PFE ASSY
STAR I End fing [WEST]
TPE WHEEL ASST
FST OO
DESCRETION

BLL OF MATERILS

INSTALLATION TOOLS & SETUP
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DETAIL B
- 2
L n Tat N Unified henagon bolts, sirewn and mats UMD andd UNF Mhreat]
R V20 UKD & | Hesigon Head 50
» [ s o Saris e o

® | W | ANLOASHE BRI T
- 0%, v

| B A remASTER

B M| WMEATH_ ROUSTER

7| M near_measTiR
WHTA_HeMas IR

Wes Bt . L Fagudar Theead . e

SECRER MEAD AP SIREW_TTPE ¥ 55 Lo PROFLE
SOCHET CAP SCREW_TYPE -1 55 LOW FROFRL
DNCH-TOP A0 PO, 5TAND

| asrat s auum owng) Tem

[mar sarcry woucam o5

| TasLE Fon Fi1
ST SAFETY BRALKET (5
| wsT_susponr ame een)

| wsT_sueronr aws

| w51 sareTy pmacr o AaL)
|mar_curen aan

|WaT_eurEn Aan sToPPER

WST. SUPPORT RWG - LEFT
WETALLATON SUFPOAT BN

CARRY WAL
200 AAL A54T

DESCRPTIN

BLL OF HATERWLS

Steps

5.

Installation of the mounting tools (items
21,22,23,24,25,27,29 & 34) should be done as
shown. See Fig. 3.

Install the FST Disk Assembly to the mounting
tools as shown. Use items 26 & 29 and fasten
with screws (item 34) and carry to the TPC
face.

Insert the two Rods (Item 32) through the
slotted hole provided to prevent FST Disk
from tipping. Fasten with screws on front and
back as shown using (item 37). See Fig 4.

Fig. 3




INSTALLATION TOOLS & SETUP ..,

Steps

Fig. 1

8. Remove the Carry Handle (item 21) and jack
up the whole assembly to align with the holes
on the TPC face. Fasten with screws. Note:
Install one half before installing the other
half.

PO,
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S10%
il

O gl
="

F1g 2

TR AJ0_McMASTIR SOCKET (AP SCREW_TYPL 9.8 55 LOW PROFRLE_¥-32 X VA
5 | ARCHIT. 5081 ALUMNUM U-CHANMEL

| TARCHITECTURAL £053 AL U-[HANNEL_LEFT

| W | semies_houte ARCHIT. 5053 AL, U-CHANNEL

1B (e CO0UNG LINES

1 | % | ST Services External-Sisgle | COCLWG LINES. SYSTER | a

DETAIL B

10| P81 Assemtly-2Haenenst SYSTEN ESE

& | m | sielock STATIONARY LOCK SYSTEM [FS11 1

3| T | FST Pram Meldeg Brackat3 | TOP - 500 AR HOLDWG BRACKET - RIGHT Li

3 | W | FST Plane Helding Bracket-3L | TOP - SOUD RAR HOLDING BRADKET - LEFT Li 9 R .th .t R d d 3 k R t t

L L e e e e e s+ ; . emove the two Rods and jacks. Repeat steps
3 | 8 |FST Fane Msldng Brackst-2L | BOTTON - SELD RAL HOLONG BRACKET - LEFT ! .

T3 Tretomenn e e 6 & 7 for the other side.

o | & |ROTATION STOSPER AOTATINAL PREVENTION 155 RNG)

1| % [ianer Aad Strectue Asseatly | DK STRUCTURAL SUPPORTS ASSY

1 & [Beam Pipe BEAM PRE ASSY | [+ ]2 |

1 ¥ |eCEC STAR FC Erd Aing [WESTI ! {

1@ | TRC Wheel TRC WHEEL ASSY 1 WETALATON SUFPORT BNG |

1| 1| oo assesBLY FST CONE ! LAY AR 1

o it PART MAHBER cescRETION p— ]

BLL OF MATERILS BLL OF HATERWLS




INSTALLATION TOOLS & SETUP

Steps

Fig. 1

10. Install all four Stationary Lock System (item
12) and fasten with screws (item19). See fig
1,2 & 3.

11. Remove all installation tools from the TPC
face as shown. Connect the cables and the
cooling lines as shown below for each Half Pi
Disk Assembly.

PO,
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S10%
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DETAIL B

K] SOUKET CAP SCRDw_TYPE .8 $5 LOW PROFLE_10.02 X VAL Unfied heagon belh, sirrus. and s ABE nd LOF Pt
] ARCHIT. 5047 ALUMNUM U-CHAMMEL URC | Hesigen Hed Sarew

W TARCHITECTURAL £053 AL U-[HANNEL_LEFT

% AROHT. 6043 AL U-CHANNEL P

CUAIE | Men Bt . U Ragedar Theasd . et

1. LOOLNG LINES

1]t [T es Exferral-Sinple | [OOLWG LINES SYSTEM SOCPET MEAD CAP SCREW_ TTPE 1% 55 LOW PROFLE

1 1 FST Assemtly-Harnerst CABLE SYSTEM SOCNET 4P SCRCW_TYPE M-8 55 LOW PROFILE
MAN.TP D) POS. STAND

4| m | sieetek STATINARY LOCK SYSTEM FSTI
10 | PST Plam Heldes Brackes-3 | TOP - SOLI0 AAN HOLDWG BRACKET - RIGHT
10 | FST Plane Holding Brackef-3L  TOP - SOLID RAR HOLDWNG BRACKET - LEFT
3| 6 | FST Prane veldng Brackes-? | BOTTON - SOLD RAL MOLONG BRACKLT - BGHT
|8 | FST Plane Msldng Bracket-2L | BOTTON - SOUD RAL HOLOWG BRACKET - LEFT

AR 441 ALUM ROUD TOB
T SAFLTY WLDIR 951

TABLE F3R FS1 a1

ST SAFETT BAACKET (S0L0) RAL

! ST SUSPORT A
3 | 7 [FST_Dak N Full Dak Assy [ —
4| b | ROTATION STORPER HOTATINAL FREVENTION 155 2G) BT SAPLTY IRACKIT (5000 FAL)
1| 5 | laner Ral Shrecte Assembly | DSK STRUCTURAL SUPPORTS ASST AT SUTER
1| 4 | Beam Pipe BEAM PFE ASSY . ST CUTER AL ST0PPER -
13 [T STAR FL End fing [WEST] 1 ST, SUPPORT ANG - LEFT | - <
1| 2 | TPE Whee TRC WHEEL ASSY ! FETILATEN BT B 1 - * z

i CARRY ARt ‘ . N
1| 1 oo asseseLy FST CONE T 1

20 AN A54T ﬁ R
ary | i PART MR ESCRETION [e— A

BLL OF MATERILS BLL OF HATERWLS



REPHIR/ ACCESSIBILITY OF KEY COMPONENTS

Steps for Changing a Pi Disk Flg 3
Assembly

1. When the FST Disk is outside of the Cone,
identify the disk assembly that is needed to
be replaced.

2. Remove the screws that holds the U-
Channels, Center Brace, Top and Bottom Solid
Rails. Slide and rotate the assembly away
from the beam pipe towards the mounting
tools. If need be, remove the cable from the
bracket.

DTV

Top-Solid Rail Bottom-Solid Rail
Holding Bracket Holding Bracket

L8 | 35 90665A005_McMASTER SOCKET HEAD CAP SCREW_TYPE 316 55 LOW PROFILE
& 20 | Selid Rail-3 SOLID RAIL ASSY
60 19 93515A380_HcMASTER SOCKET CAP SCREW_TYPE 18-8 55 LOW PROFILE_10-32 X 1/2L

L 18 9001k323_McHASTER ARCHIT. 6061 ALUMINUM U-CHANNEL

2 16 9001TEL_McHaster ARCHIT. 6063 AL. U-CHANNEL

1 15 Run 02 CODLING LINES

1 13 FST Assembly-IHarness! i CABLE SYSTEM

3 1| FST Plane Heolding Bracket-3 TOP - SOLI0 RAIL HOLDING BRACKET - RIGHT

3 9 | FST Plane Heolding Bracket-2 BOTTOM - SOLID RAIL HOLDING BRACKET - RIGHT
3 T FST_Disk_0415 Full Disk Assy
1 1 CONE ASSEMBLY FST CONE

aty ITEM PART NUMBER DESCRIPTION

BILL OF HATERIALS



REPAIR/RCCESSIBILITY OF KEY COMPONENTS

Fig. 1 Steps for Changing T-board Fig. 3

1. When the FST Disk is outside of the Cone,
identify the disk assembly that needs T-board
replacement. See fig 3.

2. Remove the cable from the Bracket to give
some slack if needed.

Disconnect the Hybrid cable from the T-

3.
board.

4. Remove the four screws that holds the T-
board to the Aluminum Structure and replace
with functional part. Note: However, if you
cannot get to the defected part, repeat steps
1 & 2 from page 13 before steps for changing
the T-board.

L8 | 35 90665A005_McMASTER SOCKET HEAD CAP SCREW_TYPE 316 55 LOW PROFILE

& 20 Selid Rail-3 SOLID RAIL ASSY

60 | 19 93515A3B0_McMASTER SOCKET CAP SCREW_TYPE 18-8 55 LOW PROFILE_10-32 X 1/2L
18 9001k323_McHASTER ARCHIT. 6061 ALUMINUM U-CHANNEL

2 16 9001TEL_McHaster ARCHIT. 6063 AL. U-CHANNEL

1 15 | Run 02 COOLING LINES

1 13 FST Assembly-2 Harnessé CABLE SYSTEM

3 11 FST Plane Holding Bracket-3 TOP - SOLID RAIL HOLDING BRACKET - RIGHT

3 9  FST Plane Holding Bracket-2 BOTTOM - SOLID RAIL HOLDING BRACKET - RIGHT

3

T FST_Disk_0415 Full Disk Assy
1 1 CONE ASSEMBLY FST CONE
aty ITEM PART NUMBER DESCRIPTION

BILL OF HATERIALS
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