Appendix A

Inspection Report Summary for Site 515 Antenna Array, 

Control Room, and Delay Line Shelter

Overview

With the permission of Stanford’s School of Engineering, a series of expert inspections were recently conducted at Site 515 which determined the current condition of the antenna array and facilities. These inspections provided the basis for the restoration and upgrade plans in this proposal. 

The expert inspection team included: 

· Professor Ronald N. Bracewell, who led the design, construction, and operation of the antennas and facilities at Site 515 since its inception.

· Kent Price, Loral Space Systems, who supervised the original construction of the Site 515 antenna array and worked closely with Prof. Bracewell throughout its operation. 

· Dave Wright, who worked on constructing the Site 515 antennas for 3 years 

· Tom Wright, a certified welder and machinist 

· John Grebenkemper, who operated and maintained the Site 515 systems for 7 years. He was involved in the Site 515 electronics and wrote much of the software.

· Kalyan Dutta, who originally analyzed the strength of the Site 515 antenna support structures under wind loading

· Jim Knapp, professional facilities and electrical systems consultant

Below is a summary of the inspection findings:

Antenna Array
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· Dish panel surfaces are intact, and still good to 10 GHz 

· Mounts are structurally sound, and all key parts are still there 

· Surface rust is superficial, and can be removed and re-painted 

· System electronics are intact and can be refurbished 
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· Surface grime easily washes away, revealing beautiful white enameled aluminum panel surfaces 

· Hour Angle (east-west movement) drive components are intact
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Expert inspection of an Hour Angle drive

Right-to-left: Kent Price (supervised original construction of the array), Dave Wright (spent 3 years constructing array), Tom Wright (certified welder and machinist), and Lee Pearson (Director, Friends of the Bracewell Observatory Association)

· Declination (north-south movement) drive components are intact
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Expert inspection of a Declination drive

Right-to-left: John Grebenkemper (operated and maintained the array for 7 years) and Dave Wright (spent 3 years constructing array)
· Electrical contactor boxes for local and remote control of the movement of each dish appear in excellent condition:
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Inspection of an electrical contactor box (one per dish) reveals that all components remain in excellent condition

Control Room

· Control room (Butler building) metal roof and electronic systems are intact. Several racks of equipment powered up successfully as recently as last year.

[image: image12.png]



Control room equipment was found to be in excellent condition

 Delay Line Shelter

· Delay line shelter has a roof leak, but we are protecting the equipment with a tarp. Electronic systems appear in good shape, and a third of the antenna cables have actually maintained their nitrogen pressurization for 25 years. We repressurized all cables to 15 PSI to verify their integrity.
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Delay line shelter electrical wiring and antenna cables were found to be in good shape
Site 515 Grounds

· Dry brush, vegetative overgrowth, and old debris were cleared from site by Stanford’s School of Engineering to meet fire code safety requirements.  

· Old dilapidated structures have been demolished and removed (Old Factory Building and Quonset Hut). 
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The old dilapidated Factory Building and Quonset Hut have been removed and the debris have been cleared.
The detailed array inspection checklist and findings are attached below.
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Al B C E F | 6 | H 1 I J K

1 Antenna
2 Item Number| Primo Secundo Tertio Septimo | Decimo [Comments
3
4 |Electric su‘bstation (west of Butler Building)
5
6 Butle‘r Buil‘ding (control center)
7
8 |Delay Line building (24' x 16', 30" roof overhang)
9 Array drive power circuit breakers
10 [Main circuit breaker
11 IAuiniary power (top left of main circuit breaker)
12 Pressure gauges for 7/8" pressured LO cables
13 Cables from Delay to Butler Buildings
14 [LO cables (7/8" spiroline, 160 ft long) 2 2.6725 GHz LO reference; Butler to 5 antennas
15 | Spares (7/8" spiroline, 160 ft long) 1
16 |IF cables (1/2" spiroline, 187 ft long) 5 1 to 100 MHz IF, antennas to Butler
17 Cables from Antennas to Delay Buildings
18 LO cable (7/8" spiroline, 330-380 ft long) 5 2.6725 GHz LO reference; Butler to 5 antennas
19 Spare (7/8" spiroline, 327-378 ft long) 5
20 IF cable (1/2" spiroline, 380-390 ft long) 1 1to 100 MHz IF, antennas to Butler
21
22 |Ground feed box (near Pedestal S leg)
23 Electric light on top All are broken or missing
24 Fire extinguisher mounted on outside Boxes OK, extinguishers & glass missing
25 Horn translator
26 Main power supply
27 Stabil‘ine regulated power supply
28
29 |RF cable run (at S leg)
30 LO cable, ground to polar axle
31 Rotary joint at polar axle
32 E-W trench for RF (south of foundation)
33
34 |Contactor box (near Pedestal W leg)
35 [Conduit to electrical trench tree root
36 |E-W Trench for electrical (north of foundation)
37
38 |Survey stand on Pedestal S leg Covers missing, brass plates OK
39 \
40 |Hour angle drive machinery (ground level)
41 Drive motor mounting plate on foundation
42 Corrugated iron cover over plate 1 B
43 Tracking motor, 1/3 HP, 1800 rpm. 1
44 Flexible coupling 1
45 Correcting motor, 1/3 HP, 1800 rpm 1
46 Right angle reducer, 30-1 1
47 Flexible coupling 1
48 Tracking gear box (60 rpm in, 60.9 out) 1
49 Shaft rpm: 60.9 track, 0.0 slew
50 Clutch 1
51 Brake 1
52 Slew motor, 5 HP, 1800 rpm 1
53 Flexible coupling 1
54 Right angle, 1-1 1
55 Flexible coupling 1
56 Gear reducer, DWB900, 1770-1 1
57 Flexible coupling 1
58 Sprocket rpm: 0.0344 track, 1.1017 slew
59 Drive sprocket mounting box (on foundation)
60 Drive sprocket shaft 1
61 Pillow blocks for drive shaft 2
62 Idler shafts 2
63 Pillow blocks for idler shafts 4
64 Drive sprocket, ?? teeth 1
65 Idler sprockets, ?? Teeth 2
66 Sprocket-wheel drive ratio: 49.5 - 1
67 Hour angle chain (on 15-ft radius) Rusted at exposed ends
68 [RC-140-3 chain, 48-ft 1
69 Chain anchors 2
70 Special anchor pins 2
71 Chain tension elastomer 2
72 Elastomer housing assembly 2
73 Chain end support assembly 2
74 Chain repair kit 1 Does not exist
75 HA drive rpm: 0.0007 track, 0.0206 slew Tracks at sidereal rate
76 Position readout box (hour angle)
77 Position readout rack on yoke (48 ft) 2 |loose (w)
78 Pinion 1
79 Synchro transmitter 1
80 Synchro mounting bracket 1
81 (6 conductor cable to control/ display) 1 <
82 East-West limit switches 2 |
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Al B c D|E F | 6 | H T | J K
1 Antenna
2 Item Number| Primo Secundo Tertio Septimo Decimo [Comments
83
84 |Pedestal
85 Hour angle (yoke) bearings 1
86 [Top bearing 1
87 |Bottom bearing 1
88 Hub-pedestal stow latch 1
89 Elastomer shock pads 2
90 Latch piece 1
91 Stow sensor switches
92 Mounting brackets and guides
93 Air cylinders 1 Replacements needed
94 Air pipe to ground
95 (Air pipe to tank / control)
96
97 |Yoke assembly
98 Declination bearing 2 Rusted at exposed ends
99 |[East declination bearing 1
100] | West declination bearing 1
101 Declination drive 1
102 Mounting plate 3
103 Slow motor, 1/3 HP, 1725 rpm 1
104, Reducer, 40:1 1
105 Clutch 1
106! Pulley wheel, 13.7 cm 1
107 Fan belt 1
108 Brake (for slew motor) 1
109 Slew motor, 7.5 HP, 1085 rpm 1
110| Pulley wheel, 31.5 cm 1
111 Flexible coupling; 19/ 1085 rpm slow/slew 1
112 Shaft rpm: 19 track, 1085 slew
113 | Flexible coupling 1
114 Gear reducer, DWB1000, 1180:1 1
115 Flexible coupling 1
116 Shaft rpm: 0.016 track, 0.92 slew
117 Drive shaft 1
118 Pillow blocks for drive shaft 2
119 Idler shafts 2
120, Pillow blocks for idler shafts 4
121 Drive sprocket, 16-tooth 1
122 Idler sprockets, 16-tooth 2
123 Sprocket-wheel drive ratio: 20.988:1 3
124 Chain and support assembly (declination) Chain wraps around declination wheel
125 RC-120-6 chain, 24-ft
126 Chain anchors
127, Special anchor pins
128 Chain tension elastomer
129 Elastomer housing assembly
130 Chain repair kit Does not exist
131 Position readout system (declination) 1
132 Position readout rack (on decl wheel) 1 24 feet long
133 Pinion
134 Encoder
135 Encoder mounting bracket
136 (54 wire cable to control/ display)
137 North-South limit indicators
138 Polar axle
139) [(Bearings are part of pedestal)
140 Rotary joints for RF cable (hour angle axis) loose (w)
141
142|Reflector |
143 Declination wheel axle
144 [East bearing
145 | West bearing
146 Rotary joints for RF cable (declination axis) loose (W)
147 Hub
148 Dish
149 Qutside panels 56 Bent
150 Center panels
151 Feed support
152 [RF cables
153 |Electrical cables
154 Feed box 1
155 Feed rotator gears and bearing 1
156, Stepper motor 1
157 Encoder 1
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1 | Antenna
9 |Unit Action Frequency | Primo | Secundo| Tertio | Septimo | Decimo |Comments
3 |Hour angle drive
4 All Derust, LPS 3 1 month
9 Track motor Grease B 10 year
6 Coupling Grease A 6 month
7 Correct motor Grease B 10 year
8 Dodge reducer QilC 6 month
9 | Change oil 2 year
10 Coupling Grease A 6 month
11 Change gears QilC 1 month
12 \ Change oil 1 year
13 Sleeve bearings Grease A 1 month
14 Clutch Adjustment 1 month
15 Slew motor Grease B 10 year
16 { Check brake 1 year
17 Coupling Grease A 6 month
18 | Tighten flange bolts
19 Right angle unit QilB 1 month
20 \ Change oil 2 year
21 Coupling Grease A 6 month
22 | Tighten flange bolts )
23 Link Belt reducer Grease B 1 month
24 QilC 6 month
25 Change oil 2 year
26 Check heaters 6 month
27 Coupling Grease A 6 month
28 \ Tighten flange bolts
29 Sleeve bearings Grease A 1 month
30 Sprockets LPS 3 1 month
31 f Check alignment
32 Chain LPS 3 3 month
33 | Remove, oil E 3 year
34 Polar bearings Grease A 3 month
35 Limit/boundary switches [Check stops 6 month
36 Drive track motor Move antenna 1 month
37 Drive correct motor Move antenna 1 month
38 Drive slew motor Move antenna 1 month
39 |Declination drive
40 Al | Derust, LPS 3 1 month
41 Slew motor Grease B 10 year
42 | Check brake 1 year
43 Sheaves Check tight 6 month
44 Vee belt Check tension 1 month
45 Clutch Check 6 month
46 Slow gear motor Motor grease B 10 year
47 Qil B 6 month
48 Change oil 2 year
49 Coupling Grease A 6 month
50 | Tighten flange bolts
51 Link Belt reducer Grease B 1 month
52 QilC 6 month
53 Change oil 2 year
54 Check heaters 6 month
55 Coupling Grease A 6 month
56 Tighten flange bolts
57 Sleeve bearings Grease A 1 month
58 Sprockets LPS 3 1 month
59 Check alignment
60 Chain LPS 3 3 month
61 | Remove, oil E 3 year
62 Declination bearings Grease A 3 month
63 Limit/boundary switches [Check stops 6 month
64 Drive track motor Move antenna 1 month
65 Drive slew motor Move antenna 1 month
66
67
68
69
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1 Antenna
2 Unit Action Frequency [ Primo | Secundo| Tertio | Septimo | Decimo |Comments
70 |General
71 All Paint 1 month As required
72 Intercom Check 1 month
73 Cables Wear and damage 1 month
74 Antenna lights Check 1 month
75 Night lights Check 1 month
76 Cable pressure N2 at 20 psi 1 month
77 Decimo airline Bleed 6 month
78 Air line water trap Empty 6 month
79 Stow latch
80 Check clearances [Adjust as required 1 month
81 Stow latch Grease A 1 month
82 Air cylinder LPS 3 1 month
83 Air line oilers Oil B 3 month
84 Filters Clean 3 month
85
86
87 |Notes
88 1.|Reference, Glint 468, 3/17/1972. Proposed maintenance schedule
89| 2.|Grease reference | \
90 A [(HA drive) Union: Unoba F-2 multipurpose (white)
91 B |(declination drive) Mobile: Mobilux No. 2
92| 3.|Oil reference \
93 B |Union heavy duty motor oil SAE 50 (AGMA 3)
94 C |Union gear compound 130 (AGMA No. 7 EP)
95 D |Union gear compound 165 (AGMA No. 8 EP)
96 E |Shell: Ensis compound 352 (east coast) (Shell code no. 73500)
97| 4.|Maintenance records wer‘e kept from 6/1/72 to 9/1/73 by Carl Crisp
98 | \
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