
1.141"  [2.897cm]

Tray Top
TINO
0.4375"
TDIG
0.500"

Total Electronics Volume

1.300"  [3.302cm]

0.300"  [0.762cm]

0.190"  [0.483cm]

View B

3.050"  [7.75cm]

tolerance +0.000 -0.010

0.430"  [1.09cm] 0.430"  [1.09cm]

1.000"  [2.54cm]

8.500"  [21.59cm]

6.140"  [15.596cm]
(inner distance)

4.440"  [11.278cm]

Ø 0.213"  [Ø 0.541cm]

Through Holes for PEM Model F-632-1 
Flush Nut, Stainless Steel

0.300"  [0.762cm]

3.900"  [9.906cm] 3.900"  [9.906cm]

0.365"  [0.93cm]

0.750"  [1.91cm] 0.850"  [2.16cm]

tolerance +/- 0.010" [0.03cm]

Tray Feet:  End View
Material: 5052 H32 Aluminum Sheet Stock
               thickness = 0.090",  length = 88" 

1.600"  [4.06cm]

BOTTOM ASSY END VIEW
(FEEDTHROUGH END)

0.700"  [1.778cm]

2.050"  [5.207cm]

0.300"  [0.762cm]

UPPER AND LOWER BRACKETS

View C
also see lower section of View 5

0.768"  [1.95cm]

3.701"  [9.4cm]

3.307"  [8.4cm]

MRPCs

9.100"  [23.11cm]

8.
20

0"
  [

20
.8

3c
m

]

0.250"  [0.64cm]

0.250"  [0.64cm]

0.275"  [0.7cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
0.275"  [0.7cm]

0.55 = 0.25 + 0.145 + 0.145 + 0.010 

0.550"  [1.4cm]

0.550"  [1.4cm]

TINO

7.
15

0"
  [

18
.1

61
cm

]

1.
65

0"
  [

4.
19

cm
]

1.
65

0"
  [

4.
19

cm
]

1.
65

0"
  [

4.
19

cm
]

1.
65

0"
  [

4.
19

cm
]

8TOF COVER ASSY:  SIDE VIEW  

0.640"  [1.626cm]

1.300"  [3.302cm]

0.750"  [1.905cm]

10.000"  [25.4cm] 9.900"  [25.146cm] 9.900"  [25.146cm] 10.100"  [25.654cm] 10.600"  [26.924cm] 11.300"  [28.702cm] 12.087"  [30.702cm] 11.288"  [28.67cm]

6.690"  [16.993cm]

92.505"  [234.963cm]
Ø 0.156"  [Ø 0.396cm] D

D

3.000"  [7.62cm]

Ø 0.156"  [Ø 0.396cm]

91.000"  [231.14cm]

TOF INNER SIDES, SIDE VIEW

10.000"  [25.4cm] 9.900"  [25.146cm] 9.900"  [25.146cm] 10.100"  [25.654cm] 10.600"  [26.924cm] 11.300"  [28.702cm] 12.087"  [30.702cm] 11.288"  [28.67cm]
5.375"  [13.652cm]

3.739"  [9.498cm]

0.764"  [1.941cm]

MRPC REVEAL DETAIL
MAXØ 0.125"  [Ø 0.318cm]

10

9 12 16 20 24 28

1.077"  [2.736cm]

VIEW D Cover Assy End View
(feed-through end)

8.654"  [21.981cm]
1.300"  [3.302cm]

0.507"  [1.288cm]
0.350"  [0.889cm]
0.220"  [0.559cm]

6.500"  [16.51cm]

0.691"  [1.754cm]
1.250"  [3.175cm]

0.350"  [0.889cm]

extend sides to 
close vertical gap

0.090"  [0.229cm]

0.090"  [0.23cm]

2.150"  [5.461cm]

hole posns wrt
inner edge of 
Top Assy:

TOF TOP ASSY:  SIDE VIEW

0.600"  [1.52cm]

0.690"  [1.75cm]
MIN

0.550"  [1.4cm]

40.450"  [102.74cm]

85.725"  [217.74cm]
9.000"  [22.86cm]

20.450"  [51.94cm]

62.350"  [158.37cm]

0.250"  [0.635cm]

3

Ø 0.180"  [Ø 0.457cm]
2.750"  [6.985cm]

A

A

0.162"  [0.411cm]

0.179"  [0.456cm]

NOMINAL TRAY SPACING

TOF BOTTOM ASSY:  TOP VIEW

8.
40

0"
  [

21
.3

4c
m

]

8.
50

0"
  [

21
.5

9c
m

]

94.725"  [240.6cm]

0.430"  [1.09cm]
1.600"  [4.06cm]

1.600"  [4.06cm] 0.430"  [1.09cm]
4.440"  [11.28cm]

92.000"  [233.68cm]

B

B

65052 H32 Aluminum Sheet Stock
               thickness = 0.050" 

(also see View B)
CL

3.490"  [8.865cm]

3.490"  [8.865cm]

0.500"  [1.27cm]

0.500"  [1.27cm]

5.000"  [12.7cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 5.000"  [12.7cm]

0.500"  [1.27cm]
0.500"  [1.27cm]

Ø 0.128"  [Ø 0.325cm]
Through-holes for 1/8" Al/Al-mandrel pop-rivets(also see View 11)

0.500"  [1.27cm]

92.000"  [233.68cm]

1.000"  [2.54cm]
6.000"  [15.24cm]
8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm] 8.000"  [20.32cm]

0.500"  [1.27cm]
1.000"  [2.54cm]

6.000"  [15.24cm]

TOF FEET  -  two per tray, left/right symmetric      (see also View 6) 11

NOTE:  Cover Assy is ~2.4" shorter than Top and Bottom Assys

9.100"  [23.11cm]

8.
20

0"
  [

20
.8

3c
m

]

0.250"  [0.64cm]

0.250"  [0.64cm]

0.275"  [0.7cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]
1.425"  [3.62cm]

0.275"  [0.7cm]

0.550"  [1.4cm]

6.600"  [16.76cm]

0.550"  [1.4cm]

TDIG

0.
25

0"
  [

0.
63

5c
m

]
0.

25
0"

  [
0.

63
5c

m
]

6.000"  [15.24cm]

8.
20

0"
  [

20
.8

28
cm

]

0.300"  [0.762cm]
5.400"  [13.716cm]

0.300"  [0.762cm]

0.800"  [2.032cm]

6.600"  [16.764cm]

0.800"  [2.032cm]

lo
w

-e
ta

 s
id

e

hi
gh

-e
ta

 s
id

e

1.800"  [4.572cm]
1.800"  [4.572cm]
1.800"  [4.572cm]

TCPU

0.300"  [0.762cm]

View A

0.690"  [1.753cm]
2.840"  [7.214cm]

1.000"  [2.54cm]
2.000"  [5.08cm]
2.500"  [6.35cm]
2.000"  [5.08cm]
1.000"  [2.54cm]

1.250"  [3.175cm]

0.900"  [2.286cm]

0.690"  [1.753cm]

2× R0.032" Max

Ø 0.156"  [Ø 0.396cm]
0.350"  [0.889cm]
3.900"  [9.906cm] 3.900"  [9.906cm]

0.350"  [0.889cm]

Through Holes to accept 6-32 screws into PEM Flush Nuts in Bottom Assy

TOP ASSY END VIEW
(FEEDTHROUGH END)

0.508"  [1.29cm]

0.480"  [1.219cm]
HV Feedthrough Holes

Ø 0.453"  [Ø 1.151cm]

Ø 0.156"  [Ø 0.397cm]
0.625"  [1.588cm]

Gas Feedthrough Holes

Location: Top Assy Serial Number

94.725"  [240.6cm]

0.300"  [0.76cm]

7
TOF BOTTOM ASSY:  SIDE VIEW

0.550"  [1.4cm]

40.450"  [102.74cm]

85.725"  [217.74cm]

hole posns wrt
outer edge of 
Bottom Assy:

3.050"  [7.75cm]

TOF BOTTOM ASSY:  SIDE VIEW

Tray Feet

20.450"  [51.94cm]

62.350"  [158.37cm]

B

B
"closed end"

total height
of box for
bottom assy

"rails"

1.000"  [2.54cm]Through Holes for PEM Model F-632-1,  "Flush Nuts", Stainless Steel, Flush with OUTSIDE sides of bottom assy
Hole Diameter:  0.213" +0.003" -0.000"
to accept 6-32 screws inserted from the outside through through-holes in top assy (see view 3)

3.050"  [7.747cm]

"feedthrough end"

Location: Bottom Assy Serial Number

TOF COVER ASSY:  TOP VIEW

92.505"  [234.963cm]

8.
65

4"
  [

21
.9

81
cm

]

8.
55

4"
  [

21
.7

27
cm

]
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CL

D

D

Location: Cover Assy Serial Number

TOF TOP ASSY:  TOP VIEW,  BIG HOLE POSITIONING

big hole posns 
wrt inner edges 
of Top Assy:

1.575"  [4.001cm] 4
11.475"  [29.147cm]

21.375"  [54.293cm]
31.275"  [79.439cm]

41.575"  [105.601cm]
52.475"  [133.287cm]

64.175"  [163.005cm]
76.650"  [194.691cm]

"Big 
Holes"

1.200"  [3.048cm]

6.100"  [15.494cm]

1.200"  [3.048cm]

Upward-going PEM studs
See View 2

Downward-going PEM studs
see View 5

94.725"  [240.6cm]

0.800"  [2.03cm] 0.800"  [2.03cm] 0.800"  [2.03cm] 1.200"  [3.05cm] 1.800"  [4.57cm] 2.600"  [6.6cm]

3.375"  [8.57cm]

TOF TOP ASSY:  TOP VIEW

Spacing between
TINO boards:

94.905"  [241.06cm]
tolerance +0.010 -0.000

8.500"  [21.59cm]

8.680"  [22.05cm]

tolerance +0.010 -0.000

A

A

first TINO board starts 1.00" from interior edge of bottom assy 2

TINO
Through holes for TINO PEM
Big Holes

TINO TINO TINO TINO TINO TINO TINO TINO

1.575"  [4.001cm]

1.550"  [3.937cm]

6.600"  [16.764cm]

1.040"  [2.642cm]

1.040"  [2.642cm]

93.565"  [237.655cm]

"Shoebox" Shaped Top
    0.090 5052 H32 Aluminum Sheet Stock
    welded corners

assembled tray total length: 96.815" = 93.565" + 3.25" 
Integration volume length: 96.850"

(see cable strain relief plate detail)

TCPU

1.000"  [2.54cm]

 

0.305"  [0.775cm]

0.155"  [0.394cm]

0.724"  [1.839cm]
SIDE VIEW:  DETECTOR POSITIONING

2.000"  [5.1cm]
3.776"  [9.59cm]

3.050"  [7.748cm]

4.500"  [11.429cm]
94.725"  [240.601cm]

Interior edge of Tray Bottom Assy

5.579"  [14.17cm]

Exterior edge of Tray Bottom Assy Exterior edge of Tray Bottom Assy

1

2.486"  [6.314cm]

Run-5 total hght (except rails)
= 3.776" + 0.724"
= 4.500"

total height ignoring rails

Integration Volume
Limit = 96.850"

0.375"  [0.953cm]

9 12 16 20 24 28

0.050"  [0.127cm]

0.125"  [0.318cm]

0.200"  [0.508cm]

7.290"  [18.517cm]

7.040"  [17.882cm]

7.540"  [19.152cm]

Inner Edge of Top Assy & Outer edge of Bottom Assy
Inner Edge of Bottom Assy

Outer Edge of Cover Assy

94.515"  [240.068cm]

TOF COOLING LOOP: TOP VIEW
10

Fitting

Fitting

3.050"  [7.747cm]

6.500"  [16.51cm]

Cover Assy, 63mil thick, perforated

Upper Bracket, 63mil thick

Lower Bracket, 63mil thick
Inner Sides

NOTE:  Diameter of through-holes 
for (upper & lower) bracket mounting 
to top assy is 0.150"

0.500"  [1.27cm] Ø 0.213"  [Ø 0.541cm] for PEM flush nut
Ø 0.150"  [Ø 0.381cm]

0.250"  [0.635cm]

LOWER BRACKET (Top view)

0.500"  [1.27cm]

0.625"  [1.588cm]
5.250"  [13.335cm]

0.625"  [1.588cm]

6.500"  [16.51cm]

Ø 0.156"  [Ø 0.396cm]

0.219"  [0.555cm]

Ø 0.213"  [Ø 0.541cm]
for PEM Model F-632-1,  
Flush Nuts, Stainless Steel
(flush w/ Outer Surface)

LOWER BRACKET (Side view)

0.063"  [0.16cm]

0.063"  [0.16cm]

STANDARD UPPER BRACKET (Side view)

1.127"  [2.863cm]

6.300"  [16.002cm]
1.127"  [2.863cm]

1.100"  [2.794cm]

for PEM Model F-632-1,  
Flush Nuts, Stainless Steel
(flush w/ Outer Surface)

Ø 0.213"  [Ø 0.541cm]

STANDARD UPPER BRACKET (Top view)

0.625"  [1.588cm]

0.3125"  [0.794cm]Ø 0.150"  [Ø 0.381cm]

Ø 0.213"  [Ø 0.541cm] for PEM flush nuts

Ø 0.150"  [Ø 0.381cm]

0.750"  [1.905cm]

8.554"  [21.727cm]

6.300"  [16.002cm]

NOTE: Previous drawing
was incorrect here!!

0.063"  [0.16cm]

SPECIAL UPPER BRACKET (Side view)

0.627"  [1.593cm]

7.300"  [18.542cm]
0.627"  [1.593cm]

1.100"  [2.794cm]

for PEM Model F-632-1,  
Flush Nuts, Stainless Steel
(flush w/ Outer Surface)

Ø 0.213"  [Ø 0.541cm]

SPECIAL UPPER BRACKET (Top view)

0.625"  [1.588cm]

0.3125"  [0.794cm]Ø 0.150"  [Ø 0.381cm]

Ø 0.213"  [Ø 0.541cm] for PEM flush nuts

Ø 0.150"  [Ø 0.381cm]

0.750"  [1.905cm]

7.300"  [18.542cm]

8.554"  [21.727cm]

8.
65

4"
  [

21
.9

81
cm

]

Through Holes for PEM FHLS-632-8. Height 1/2", Stainless Steel
 Diameter:  0.137" +0.003" -0.000"   

5
TINO "Key" hole
posns are wrt inner 
edge of Top Assy

1.325"  [3.366cm]
11.225"  [28.512cm]

31.025"  [78.804cm]
41.325"  [104.966cm]

52.225"  [132.652cm]
63.925"  [162.37cm]

76.400"  [194.056cm]

0.400"  [1.016cm]

21.125"  [53.658cm]

Through Holes for PEM FHLS-632-16, Height 1", Stainless Steel
 Diameter:  0.137" +0.003" -0.000"   

TOF TOP ASSY:  TOP VIEW,  BLIND HOLE POSITIONING FOR TINO PEM STUDS (Upward-going) 

 

0.550"  [1.397cm]

10.000"  [25.4cm] 9.900"  [25.146cm] 9.900"  [25.146cm] 10.100"  [25.654cm] 10.600"  [26.924cm] 11.300"  [28.702cm] 12.087"  [30.702cm] 11.288"  [28.67cm]

TOF TOP ASSY:  TOP VIEW,  THROUGH HOLE POSITIONING FOR UPPER & LOWER BRACKET PEM STUDS

DOWNWARD 
PEM STUDS

UPWARD 
PEM STUDS (see also View C)

Brackets PEM stud
posns are wrt inner 
edge of Top Assy

1.100"  [2.794cm]

1.100"  [2.794cm]

Ø 0.137"  [Ø 0.348cm]

Ø 0.137"  [Ø 0.348cm]

for Downward-going PEM Stud, FHLS-632-6,  3/8" height,  Stainless Steel

for Upward-going PEM Stud, FHLS-632-6,  3/8" height,  Stainless Steel

(see View 2 for positioning) 

3.000"  [7.62cm]0.600"  [1.524cm]

0.600"  [1.524cm]

1.625"  [4.128cm]

1.625"  [4.128cm]

NOTE: first row of
upward PEM studs

more widely spaced

     

NOTE: 
These are also
FHLS-632-16, SS

NOTE: PEM studs for upper & lower brackets shortenedNOTE: These 2 downward
studs removed

6.300"  [16.002cm]
5.250"  [13.335cm]

NOTE: These two
Downward studs 
removed....

STAR TOF Tray
W.J. Llope, 713-348-4741

llope@physics.rice.edu
Parts:

1. One (1) BOTTOM ASSY.....................................H5052,  50mil-thick,  welded edges

2. Two (2) FEET.......................................................H5052,  90mil-thick

3. One (1) TOP ASSY...............................................H5052,  90mil-thick,  welded edges

4. One (1) COVER ASSY.........................................H5052,  50mil-thick,  welded edges,  un-perforated

5. Eight (8) STANDARD UPPER BRACKETS........H5052,  63mil-thick

6. One (1) SPECIAL UPPER BRACKET................H5052,  63mil-thick

7. Eight (8) LOWER BRACKETS.............................H5052,  63mil-thick

Notes:
- Large Parts (bottom, top, & cover) to be stamped with a serial number

- Parts to be degreased and wrapped in plastic.

- Top Assy should fit onto Bottom Assy smoothly & without undue force.

- PEM nuts and studs to be cleaned before installation in Top Assy.

- Parts shipped as attached assemblies (Bottom+Top+Cover)

  

0.050"  [0.127cm]

NOTE: Cover Assy thickness decreased to 0.050"
retain interior width, exterior length, and exterior height

CABLE RELIEF PLATE DETAIL H5052, 0.125"-thick
(perfect thickness would be
0.140" = 0.093" TINO + 0.050" TINO-shim)

2.750"  [6.985cm]
1.000"  [2.54cm]

8.200"  [20.828cm]

3.750"  [9.525cm]

6.100"  [15.494cm]

Ø 0.136"  [Ø 0.345cm]

Ø 0.156"  [Ø 0.396cm]
Through-hole

Tap for 6-32 machine screw

1.375"  [3.493cm]

0.200"  [0.508cm]

0.400"  [1.016cm]

3.250"  [8.255cm]
0.500"  [1.27cm]

0.136" tapped 6-32
0.156" through-hole

COOLING LOOP TIEDOWN PLATE
H5052, 1/8"-thick, 2/tray

1.000"  [2.54cm]

0.500"  [1.27cm]
0.250"  [0.64cm]

0.550"  [1.4cm]

0.200"  [0.51cm]

Ø 0.156"  [Ø 0.4cm]

These Parts are not built at Oaks
1.050"  [2.667cm] 9.100"  [23.114cm]

0.275"  [0.699cm] 0.250"  [0.635cm]

0.250"  [0.635cm]

0.550"  [1.397cm]

Ø 0.156"  [Ø 0.396cm]
1.425"  [3.62cm] 0.275"  [0.699cm]

TINO SHIM   (goes above TINOs and below the loop) H5052  0.050"-thick

0.550"  [1.397cm]
1.050"  [2.667cm]

38.800"  [98.552cm]

1.350"  [3.429cm] 1.350"  [3.429cm] 1.350"  [3.429cm]

1.425"  [3.62cm] Ø 0.156"  [Ø 0.396cm]

LOW-ETA TDIG PLATE   (to cover first 4 TINO/TDIG posns) H5052  0.125"-thick

0.550"  [1.397cm]
1.050"  [2.667cm]

44.175"  [112.205cm]

2.350"  [5.969cm] 3.150"  [8.001cm] 3.925"  [9.97cm]

1.425"  [3.62cm] Ø 0.156"  [Ø 0.396cm]

HIGH-ETA TDIG PLATE   (to cover last 4 TINO/TDIG posns) H5052  0.125"-thick


