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1 SCOPE 

1.1 APPLICATION 

This document defines the functional specifications required which apply to 
components of the Lick APF Telescope Enclosure, EOS IceStorm series II 
variant. 

1.2 QUALITY MANAGEMENT 

EOS is certified to ISO 9001 and is subject to regular internal and external audit. 

1.3 RELEVANT DOCUMENTATION 

CI Number Title  

AD-07653 Lick APF  IceStorm 2 enclosure assembly  

TS-500585 Fastener assembly procedure  

WD-500906 Azimuth – Wiring diagram  

WD-500907 Shutter Control – Wiring diagram  

WD-500908 Safety / DIO – Wiring diagram  

WD-500046 Vent control  – Wiring diagram  

WD-500910 Power supply– Wiring diagram  

WD-500628 FCU1 control– Wiring diagram  

WD-500630 FCU2 control– Wiring diagram  

WD-500632 FCU3 control – Wiring diagram  

WD-500905 Dome control cabinet– Wiring diagram  
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2 ENCLOSURE FUNCTIONAL SPECIFICATIONS  

 

2.1 FASTENERS 

Unless otherwise stated, metric fasteners with coarse ISO thread are used. 
Screws and bolts of size M10 or greater are grade/class 8.8. Nuts and 
washers are as specified on EOS assembly drawings. For tightening 
procedures, refer to Fastener Assembly Procedure - TS-500585-01. 

2.2 RING WALL 

2.2.1 Steel Components 

The steel components are manufactured from mild steel. The components are 
finished with Ameron Amercoat 307 zinc-rich primer, as per Appendix A. 
Note that before any welding modifications or repairs can be made, this 
primer must be completely removed from the weld area. 

Small non-structural interior components may be powdercoated. 

2.2.2 Cladding 

Strammit Longspan is used for the external cladding of the ringwall. The 
cladding has a base material thickness (BMT) of 0.42 mm, and is finished 
with the Colorbond process. The internal cladding is Strammit Minirib 
(Colorbond, 0.42 mm BMT). The colour of the internal cladding is off-white 
(now replaced by Surfmist). Full technical specifications for Longspan and 
Minirib cladding are given in Appendix B 

Both the external and internal cladding are pre-finished with the Colorbond 
process. If the surface requires touch-up painting, a good-quality water-based 
acrylic paint may be used. 

The internal and external cladding are fixed to the ringwall structure using 
50mm, 500 series (fine thread, extended drill) self-drilling Tek-screws. 

2.2.3 Sealing 

Protrusions through the ringwall are sealed using 235mm Dek-strip (DS10-
235) flashing. The flashing is secured to the ringwall using 14-20 ×22mm 
Tek-screws. A datasheet for the flashing is included in Appendix C. 

Neutral-cure acid-free silicon is used for additional sealing of small gaps. 
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2.2.4 Insulation 

The ringwall cavity is insulated with locally sourced fibreglass batts.  With 
installed insulation installed to rating specified in Enclosure technical 
specifications. 

2.3 ENTRANCE BALCONY 

2.3.1 Platform Structure 

The entrance balcony structure is fabricated from STEEL SPEC mild steel. 
Except where noted below, the steel components are finished with Ameron 
Amercoat 307 zinc-rich primer followed by Ameron PSX 700 top coat 
(white). See Appendix A.  

2.3.2 Floor Grating 

The entrance balcony floor grating is made from Preslock P30B-325 grating, 
with galvanised finish.  

2.3.3 Stairs and Stair Hand-Rails 

The entrance balcony stairs are built using a combination of, off-the-shelf 
components and custom fabricated parts. The stair treads are manufactured 
by Webforge (specification:T2, C325, MSG,  245 mm wide × 900mm long). 
The stair handrails, although custom-fabricated, include off the shelf 
stanchions. These stanchions are manufactured by Webforge and are of the 
angle-mounted (AM) type. Both the stair treads and stanchions have a 
galvanised finish. Note that the hand-rail of the platform proper is painted, 
not galvanised.  

Further information on both the stair handrails and stair treads in provided in 
Appendix E. 

2.4 SERVICE BALCONY 

2.4.1 Service Balcony Structure 

The service balcony structure is made from mild steel, and is finished with 
Ameron Amercoat 307 zinc-rich primer followed by Ameron PSX 700 top 
coat (white). See Appendix A.  

2.4.2 Service Balcony Floor Grating 

The floor grating is made from Preslock P30B-325 grating, with galvanised 
finish.  
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2.4.3 Service Crane (customer option not supplied for Lick APF facility) 

The recommended service crane is a Palfinger PC3300B model, fitted with a 
Pullmaster PL2 hydraulic winch and a 3-phase 240 V hydraulic power-pack. 
The maximum safe working load for the service crane is 200 kg. The 
hydraulic fluid used is Castrol Hyspin 46 or equivalent. Full specifications 
for both the crane and winch are given in Appendix F. 

2.5 LEVEL 1 

2.5.1 Steel Components 

Steel components associated with level 1 are fabricated from mild steel, and 
are finished with Ameron Amercoat 307 zinc-rich primer followed by 
Ameron PSX 700 top coat (white) (see Appendix A). 

Small non-structural interior components may be powdercoated. 

2.5.2 Flooring 

The level 1 floor is made up of two parts—the stationary floor and the 
rotating floor. The stationary floor is attached to the ringwall, while the 
rotating floor is part of the level 1 structure proper. The flooring material for 
both the stationary and rotating floors is 25mm thick F14 structural grade 
plywood, H2 treated with CD finish (manufactured according to AS/NZS 
2269:1994  Plywood—Structural). The timber flooring panels are attached to 
the steel frame below using zinc coated 10-24 × 50mm countersunk head 
Tek-screws. The timber floor is finished firstly with Sheltercoat Roof & 
Deck primer, then Roof & Deck 2-part paint see Appendix G. 

2.5.3 Insulation 

Dow Corning Blue Styrofoam insulation is used in the wall cavities of the 
level 1 stair assembly, and in the cavity between the level 1 ceiling and the 
level 2 floor.  

Details of the foam are provided in Appendix H. 

2.5.4 Ceiling 

The level 1 ceiling is made from 12 mm thick chipboard with a melamine 
finish to one side only. The ceiling panels are fixed with self drilling self 
taping screws to tack welded battens (welded to the base of the level 2 floor).  
The joins between the ceiling panels are concealed using white HM7 
divisional moulding (see Appendix I for full product details). 
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2.5.5 Entrance Door Lock 

The entrance door has a Schlage D-Series keyed lever lock (ND50PD RHO 
626). The lock has a Rhodes style lever with satin chromium plated finish. 
Full product information is included in Appendix J. 

2.5.6 Azimuth Cable Chain 

There are two cable chains configured as telescope side and enclosure side. 
The cable chains are produced to specification by Telmo Australia, using 
Brevetti Stendalto SR308-B250/4 components. Data sheets for Brevetti 
Stendalto cable chains are provided in Appendix K. 

2.5.7 Electrical Cabinet 

2.5.7.1 Azimuth Drive Motor Controllers 

The azimuth drive motors are controlled using Baldor ZD18H203-E vector 
controllers. A specification sheet is provided in Appendix L. 

2.5.7.2 Shutter Drive Motor Controllers 

The shutter drive motors are controlled using Baldor FDH2A07TR-RC20 
FlexDrive-II AC servo drive. A specification sheet is provided in Appendix 
L.  

2.5.7.3 Cables 

Power is supplied to the azimuth and shutter motors through Baldor 20 Amp 
power cable. Feed back for Azimuth control is through CBL155ZZD-2 
encoder cable. The shutter drive motors and controller are connected with 
Baldor CBL044-501 resolver cable cable.  

2.6 LEVEL 2 

2.6.1 Steel Components 

Steel components associated with level 2 are fabricated fromrolled mild steel 
sections, and are finished with Ameron Amercoat 307 zinc-rich primer 
followed by Ameron PSX 700 top coat (white) (see Appendix A). Moving 
parts (that is, those related to the azimuth drives and azimuth support bogeys) 
are finished in safety yellow colour. 

Small non-structural interior components may be powdercoated. 
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2.6.2 Flooring 

The flooring material for the level 2 floor is 25mm thick F14 structural grade 
plywood, H2 treated with CD finish (manufactured according to AS/NZS 
2269:1994  Plywood—Structural). The timber flooring panels are attached to 
the steel frame below using zinc coated 10-24 × 50mm countersunk head 
Tek-screws. The timber floor is finished firstly with Sheltercoat Roof & 
Deck primer, then Roof & Deck 2-part paint, see Appendix G. 

2.6.3 Azimuth Drive Assembly 

2.6.3.1 Azimuth Drive Motors and Gearboxes 

The azimuth drives use Baldor 2kW 1750 RPM flux vector motors 
(ZDNM3661, wound for 3-phase 240 V power. See Appendix L), fitted with 
Mayr M32 brakes. The motors are coupled to MR2180 16.0:1 coaxial gear 
reducers, and then Rossi MRC21140-112 gearboxes. 

2.6.3.2 Lubricants 

The azimuth drive gearboxes use extreme pressure, ISO viscosity grade 320, 
synthetic oil (e.g. Shell Omala 320). This oil is intended to last the life of the 
gearboxes. 

2.6.3.3 Azimuth Drive Wheels 

The azimuth drive wheels are manufactured to EOS specifications (AD-
03623). The drive wheels comprise a Fenner weld-on taper-lock hub (Fenner 
part number 08592507), fabricated rim and a cast polyurethane tyre(70 
durometer, Shore D). 

2.6.3.4 Azimuth Guide Wheels 

The azimuth guide wheels are supplied to specification by Raeder-Vogel. 
The guide wheels have a galvanized and chromated hub with Vulkollan 
tyres. The Raeder-Vogel specification is 173/140/076/5/40, with SKF 6208-
2RS1 ball bearing and distance bushing. Performance specifications are 
given in Appendix M. 

2.6.3.5 Pinch Rollers 

The azimuth pinch rollers are manufactured to EOS specifications (AD-
04222) and consist of a cast iron hub with a cast polyurethane tyre (70 
durometer, Shore D). 

2.6.3.6 Marsh Mellows 

The azimuth drive assemblies use Firestone Marsh Mellow brand rubber 
springs. The particular model used is 0187 (outside diameter 140 mm, inside 
diameter 51 mm, free height 178 mm) See Appendix N for data sheet. 
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2.6.4 Azimuth Support Wheel Assembly 

2.6.4.1 Azimuth Support Wheels 

The azimuth support wheels are supplied to specification by Raeder-Vogel. 
The support wheels have a galvanized and chromated hub (including grease 
nipple) with a Vulkollan tyre (a proprietary polyurethane elastomer 
developed by Bayer). The Raeder-Vogel specification is 173/246/102/65 X 
19.8 (item number 5715.2178.00A) 

2.6.4.2 Marsh Mellows 

The Azimuth support wheel assembly use Firestone Marsh Mellow brand 
rubber springs. The particular model used in 0187 (outside diameter 140 mm, 
inside diameter 51 mm, free height 178 mm) See appendix N for data sheet. 

2.7 INTERFACE BEAM 

2.7.1 Shock Absorbers 

The two shock absorbers used in the interface beam assembly are CJAC 
AD64050 units. See Appendix O for data sheet.  

2.7.2 Potentiometer 

The interface beam utilizes a 450 mm stroke variable resistor, with self-
aligning bearing, SLS230/450/18K/L/50/01. 

2.7.3 Proximity Switches 

The interface beam assembly uses Omron E2E-X18MEI proximity switches 
(3 wire DC, M30, NPN Unshielded, 18mm sensing distance). 

2.8 LEVEL 3/OBSERVING SPACE 

2.8.1 Steel Components 

Steel components associated with level 3 are fabricated from mild steel, and 
are finished with Ameron Amercoat 307 zinc-rich primer followed by 
Ameron PSX 700 top coat (black) (see Appendix A). Note that the arch-
beams are a special case, being finished with a white top-coat, except for the 
under-surface, which is finished in matt black. 

Small non-structural interior components (eg corner pocket seals) may be 
powdercoated. 

2.8.2 Floor Grating and Hatches 

The floor grating is made from Preslock P30B-325 grating, with galvanised 
finish.  
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2.8.3 Hatch Gas-Struts 

The gas struts that support the level 3 hatches are supplied by Strut Re-Gas to 
specification C12 325750. The struts are 750 mm long, with a 325 mm stroke 
and a 12 mm shaft diameter. Each strut is primed to 800 N. 

2.9 FIBREGLASS CLADDING 

The fiberglass cladding panels are insulated with Dow Corning blue 
Styrofoam. Specifications are provided in Appendix H. The Styrofoam is 
covered with Contego intumescent latex passive fire barrier. Specifications 
and test results for the Contego passive fire barrier are provided in Appendix 
P.  

The inside surface of each panel is finished with black Nuplex Iso-flo 319 
flow coat.  

2.10 VENT DOORS 

2.10.1 Left Vent Door Drive 

The left vent doors are moved using a Lift-Master right-opening garage door 
motor (Model number SD3321LR).  See Appendix Q for specifications. 

2.10.2 Right Vent Door Drive 

The right vent doors are moved using a Lift-Master left-opening garage door 
motor (Model number SD3321LL). See Appendix Q for specifications. 

2.11 SHUTTER ASSEMBLIES 

2.11.1 Aluminium Components 

The shutter assemblies are fabricated from 6061-T6 aluminium. No welding 
modifications may be made to the shutter assemblies, as this will result in 
weakening of the metal and thus the structure. 

The aluminium components of the shutter assemblies are finished with 
Ameron Multi-etch 302/Amercoat 385/Iso-free 977, (see Appendix A). The 
main and transverse beams are finished with a white top coat, followed by a 
matt black coat (Sprayed matte black by customer). Moving parts are 
finished in safety yellow. 

Threaded holes in aluminium components use Helicoil thread inserts.   
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2.11.2 Drives and Gearboxes 

Each of the shutter drives use a Baldor servo brake motor (BSM90N-
3150BA, data sheet is provided in Appendix L) coupled to a Demag gearbox 
WUH 50 DL-B14.0-50-94.3. 

2.11.3 Lubricants  

The gearboxes are sealed units, supplied with extreme pressure, ISO 
viscosity grade 220 synthetic oil. This oil is intended to last the life of the 
gearboxes. 

2.11.4 Shutter Chain 

The shutter drives use S-Y brand 16B2 (BS 1”) Neo-coated duplex chain. 
See Appendix R.  

2.11.5 Shutter Support Roller 

A Demag wheel block (DRS 112 A30 F 0 0 K X X) is used for the shutter 
support rollers. The rollers have a Hydropur tyre with a custom running 
profile (2° crown).  

2.11.6 Shutter Guide Rollers 

The shutter guide rollers are made by Raeder-Vogel, and are specified as 
Pevolon (a proprietary polyamide thermoplastic) 130/PA/70/035/5/20B. 

2.11.7 Cable Chain 

Each shutter assembly has one Brevetti Stendalto (SR316-B78/3Sp). The 
cable chains are assembled to specification by Telmo Australia. A data sheet 
for the Brevetti Stendalto cable chain is provided in Appendix K Note that 
the SR316 series has been superceded by SR326. 

2.11.8 Proximity/Limit Switches 

Two kinds of switches are used in the shutter assemblies—roller–lever limit 
switches and proximity switches. The limit switches are Honeywell GLAC-
01A2B, adjustable roller lever type. The proximity switches are Omron E2E-
X18MEI (3 wire DC, M30, NPN unshielded, 18mm sensing distance). 

2.11.9 Shock Absorbers 

The inter-shutter and end travel shock absorbers are CJAC AD-4250 units. A 
data sheet is provided in Appendix O. 
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2.11.10 Shutter Heater Cables 

The shutter cable heater system is supplied by LMI Manufacturing Group, 
and includes:   

4 × Power connect kit (product number 386505)  

2 × Splice and tee kit (product number 386513)  

2 × End seal kit (product number 386521)  

2 × 180' roll gutter application tape (product number 386546). 

1 × 250' roll TW6-1CR 120 volt heater cable (product number 386476-250) 

See Appendix S. 

2.12 COOLING (CUSTOMER OPTION) 

The cooling system is fully specified in document FS-07726. Partial 
specifications of the components within the system are given in the following 
pages. 

2.12.1 Control Valves 

The flow of coolant in the system is controlled using Siemens valves coupled 
with valve actuators. The valves are also fitted with stem heaters. The 
following components are used in the system: 

• Siemens threaded 3-port control valve VXG41.1401 

• Siemens threaded 2-port control valve VVG41.11 

• Siemens control valve stem heater ASZ6.5 

• Siemens control valve actuator SQX62 

The valve actuators and stem heaters have an operating voltage of AC 24 V. 
Data sheets are provided in Appendix T.  

2.12.2 Circulating Fans 

The two circulating fans in the observing space are manufactured by Fantech 
(specification AP404AP5/13). The fans are of the axial flow tube type, with 
400 mm fan diameter. The motors are specially wound for 240 V 60 Hz 
single phase power. For full performance requirements refer to document FS-
07726. 
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2.12.3 Chiller 

The chiller is customer supplied.  For details contact the UCO site manager 
of the Lick APF facility 

2.12.4 Fan–Coil Units 

Three fan–coil units are used in the cooling system. Each is designed to run 
on 240 V phase–phase connection power, Other power variants are available. 
For full performance requirements refer to document FS-07726. 

2.12.5 Pipe Heaters 

Two pipe heaters are used in the cooling system. As with the chiller and fan–
coil units, the pipe heaters are designed to run on is on 240 V phase–phase 
connection power. For full performance requirements refer to document FS-
07726. 
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Appendix A. Ameron paint specifications 
For steel components 
For aluminium components 
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Paint finishes for steel components 

 
Ameron Amercoat 307 zinc-rich primer only 
 

1st coat: Ameron Amercoat 307 60–75 µm dry-film thickness 

 
Ameron Amercoat 307 zinc-rich primer/Ameron PSX 700 siloxane  
 

Surface preparation: Class 2 ½ blast cleaning 

1st coat: Ameron Amercoat 307 60–75 µm dry-film thickness 

2nd coat: Ameron PSX 700 100–125 µm dry-film thickness 

Note that if modifications or repairs are to be made to steel components, the primer 
must be removed completely from the weld area. 
 
Datasheets are provided overleaf. 
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PAINT FINISH FOR ALUMINIUM COMPONENTS 

 
Ameron Multi-etch 302/Amercoat 385/Iso-free 977  
 

Surface preparation: Degrease, abrade, clean 

1st coat: Ameron Multi Etch 302 
two-pack etch-primer 

6–12 µm dry-film thickness 

2nd coat: Ameron Amercoat 385 
multi-purpose two-pack epoxy 

40–50 µm dry-film thickness 

3rd coat: Ameron Iso-free 977 40–50 µm dry-film thickness 

 
Data sheets are provided overleaf. 
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Appendix B. Strammit metal cladding 
Strammit Longspan 
Strammit Minirib 
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Appendix C. Dek-strip flashing 

  

© 2006 EOS Space Systems Pty Limited   Page 40 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

  

© 2006 EOS Space Systems Pty Limited   Page 41 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

  

© 2006 EOS Space Systems Pty Limited   Page 42 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

  

© 2006 EOS Space Systems Pty Limited   Page 43 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

Appendix D. Insulation batts 
 

As purchased through building suppliers in San Jose, California, USA.
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WEBFORGE STAIR TREADS AND HANDRAILS 
Monowills stanchions 
Stair treads 
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Appendix E. Service Crane (N/A Lick APF) 
 
 
This section refers to a customer option, not purchased by Lick UCO 
for the APF facility.  The information is provided for UCO future 
reference if applicable. 
 
 
 
 
 
Important. The safe working load (SWL) of the service balcony is 400 kg and 
this takes precedence over the capacity of the crane. Do not attempt to lift more 
than 400 kg with the crane. 
 
Palfinger PC3300B truck mounted crane features: 

• double acting lift cylinder 
• hydraulic outreach to 4.68 m 
• hydraulic slew-slew angle 340° 
• load hold valve on lift cylinder and extension cylinder 
• four spool remote mounted valve bank with pressure test point 
• pressure gauge 
• emergency off switch 
• Pullmaster PL2 hydraulic winch (with 30 m × 9 mm non twist rope and hook) 

fitted to outer boom 
• 240 volt, 3 phase 60hz hydraulic power pack 
• Hyspin 46 hydraulic fluid.  
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© 2006 EOS Space Systems Pty Limited   Page 60 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

Appendix F. Sheltercoat Roof & Deck 2-Part paint 
 

1st coat: Sheltercoat Roof & Deck Solvent Primer 

2nd coat: Sheltercoat Roof & Deck 2-Part 
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Appendix G. Dow Corning Blue Styrofoam 
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Appendix H. APP divisional moulding 
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Appendix I. Schlage door lock 
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Appendix J. Brevetti–Stendalto cable-chains 
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Appendix K. Baldor electric motors and controllers 
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NOTE: This motor must be wound specifically for 240 V 3-phase power. 
 

 
 

NOTE: This motor must be wound specifically for 240 V 3-phase power. 
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Note: Performance of BSM90N-3150BA is the same as that of BSM90N-3150AA. 
The second B refers to the motor having a brake fitted. 

  

© 2006 EOS Space Systems Pty Limited   Page 89 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

  

© 2006 EOS Space Systems Pty Limited   Page 90 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

  

© 2006 EOS Space Systems Pty Limited   Page 91 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 
 
 

  

© 2006 EOS Space Systems Pty Limited   Page 92 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

  

© 2006 EOS Space Systems Pty Limited   Page 93 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 

  

© 2006 EOS Space Systems Pty Limited   Page 94 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

 
 

  

© 2006 EOS Space Systems Pty Limited   Page 95 of 144 

 



EMC-07653 Lick APF Enclosure Technical Description 

Appendix L. Raeder-Vogel wheels and rollers 
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APPENDIX M. Firestone Marsh Mellow Springs  
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Appendix N. C-JAC shock absorbers 
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C-Jac AD-4250 Shock Absorber 
 

 

C-Jac AD-64050 Shock Absorber 
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Appendix O. Contego intumescent latex passive fire 
barrier 

• Data sheet 
• Flammability test 
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Appendix P. Lift-Master SD3321LR/ SD3321Ll 
industrial door opener 
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Appendix Q. SY roller chain 
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Appendix R. Shutter heater cables 
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Appendix S. Siemens valves and accessories 
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