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INTRODUCTION:
The GBT receiver room houses a motor driven turret. The turret is approximately 14 feet in diameter
and has 8 holes which holds up to 8 receivers. The turret is rotated, as needed, to put a receiver into
observing position.

A gasket is installed between the rotating turret and the stationary room structure. The gasket provides
the necessary weather, RFl, and HVAC seal for the receiver room. It is subjected to the temperature
extremes of summer and winter. It maintains continuous electrical contact between the room and the
structure, thus reducing radiated energy from inside the room from entering the feeds.

Rotation of the turret produces drag on the drive motor. The design of the gasket rub surface minimizes
drag, so that the current specifications of the motor are not exceeded. The design also provides a long
service life, with minimal ongoing maintenance.

There are four rolled steel angles bolted to the top surface of the turret. Each angle covers one 90-
degree quadrant, and are bolted in place to allow access and maintenance of the gasket. Copper tape is
used to cover the gap between each section, and caulking is used to keep water out.

HISTORY:
The original contract with Loral called for them to install a non-conductive weather seal, with the
thought that we (NRAO) would remove their gasket and install a conductive one in its place.

Original flange and gasket:
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In July 1996, Loral purchased a 1/4 inch thick, non-conductive black neoprene seal to prove the
concept. We noted lots of problems, mostly related to the flange of the rx room (not the turret) not
being even in height around the perimeter. We measured deviations of up to 0.9". To fix this, a track
torch was mounted on the turret. It was then rotated, which evened out the flange, fixing the
misalignment. A hand grinder was used to smooth out the rough torch cut. This helped, however, the
contact between the gasket and the top rail remained uneven.

Further testing showed the thick neoprene material was causing unacceptable drag (high current draw)
on the turret motor. The gasket was greased, which helped, but there was still too much drag. The 1/4
material was simply too rigid, so a new design was needed.

For the new design, a 1-inch diameter round stainless bar was welded into the angles. This concept
allows for small height changes, less drag, and better service life.

Modified flange and gasket:
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Detail:
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A 2” wide x 1/16" non-conductive silicone gasket was installed. We hoped that the thinner material,
along with positive air pressure inside the rx room, would keep the gasket in constant contact with the
round bar; thus, causing less drag. However, there was not enough air pressure to maintain contact. To
correct this, beryllium copper sheet metal was fabricated to act as a backing spring to the gasket. The
sheet metal keeps the gasket in constant light pressure to the 1-inch bar. This gasket was kept in place
for the next 2 years. Periodic Inspection showed very little wear.

In October 1998, we purchased and installed the current blue conductive gasket. The selection of gasket
was based on performance, availability, and price. Itis Chomerics 19-09-F067-1285, and uses
silver/aluminum in a silicone binder. Reference GBO requisition 182856, 10/18/2021, Chomerics quote
Q-547864 for most recent price and delivery information. Forty-five feet (2-inch wide x 1/16” thick) is
needed, but we purchased 50 feet from Chomerics in order to have extra. Bare metal surfaces were
painted with Chomerics conductive Pro-Shield 7103. The gasket was lubricated with Chomerics Cho-
Lube 4220 conductive grease. Latex caulking was used to cover the joints for water sealing.

In August of 1999, after one year of service, one rail was removed to allow gasket inspection. Some light
rust was noted but, otherwise, the gasket looked good.

In August of 2004, one rail was pulled, and the turret rotated for inspection. We noted a lot of rust as
the conductive paint was flaking-off the metal. The grease seemed to attract lots of light debris.
However, the gasket showed very little wear. Everything was cleaned, and debris was vacuumed.



During reassembly, the metal was left bare; no conductive paint was used. Conductive grease was re-
applied. Rather than latex caulking, we used butyl caulking.

In August of 2007 one rail was pulled for inspection, and we noted that the surfaces were clean, with
very little rust. For long-term use, the Butyl caulking is much better than latex. The gasket was cleaned
with alcohol; however, we did not apply conductive grease. Used butyl caulking to seal.

Note that in June of 2010, the original turret drive motor was replaced with a larger, higher torque unit.
This allows the turret to be rotated when the GBT is tipped in elevation. Because of this, any drag
associated with the gasket should be further minimized.

PROCEDURE FOR INSPECTING GASKET:

10.

11.

12.

13.

Select one (of four) rails to remove. Use a rigid, sharp putty knife to remove old caulking.
Remove the copper tape between rail sections.

Use a 7/16” wrench to remove the %-20 bolts.

Use a small pry-bar to lift the rail section. This will expose the RFI gasket.

Use an angle grinder with a wire brush attached to clean the rail section and turret. Be careful
to not damage the gasket when using the wire brush.

Use alcohol and paper towels to clean the gasket. Use a vacuum cleaner on all surfaces.

Inspect and clean any debris from the rain-water weep holes in the roof of the receiver room.
Have an operator rotate the turret slowly from limit to limit using the PMU controller. During
the move, inspect the entire gasket for damage.

Assuming no damage, carefully re-install the rail section. Use new %-20 x % stainless bolts
(McMaster 92240A540) with %x5/8 dia stainless washers (McMaster 92141A029) and % dia
bonded sealing washers (McMaster 94708A412).

Apply several layers of copper tape over the gap between rail sections.

Apply a quality Butyl caulk (DAP Butyl-Flex gutter seal or equivalent) in the joint between the rail
section and the turret. Cover the copper tape with a thin layer of the caulk. Once dry, paint
over the caulking and all screw heads.

Note, if the gasket is damaged or in need of replacement, all four rail sections must be removed,
and cleaned as described above.

To remove the gasket, the 10-32 bolts holding the gasket/spring material must be first removed,
followed by gasket removal.

Install the new gasket, then go to step 7 above.



Rail section to be removed:
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Wire brushing to remove old caulk, rust, and paint:

1 inch diameter stainless rolled bar:



Finger spring backing strip, RFI gasket, and turret rim:
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Cleaned rail section reinstalled with new hardware:




New copper tape over joint section. Ready to apply new caulk and paint:

Copper tape and gap covered with Butyl caulk prior to painting:



Chomerics 1285 conductive gasket data sheet. See Chomerics handbook for additional information.
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Table 53: Material Guidelines - Military and Commercial

Test Procedure CHO-SEAL CHO-SEAL CHO-SEAL CHO-SEAL CHO-SEAL CHO-SEAL
[Type of Tast) 6502 6503 1298 1285 1287 1215
Maldad (M) or Extruded (£} - MJE M/E M/E M/E M/E M/E
Conductive Filler - MifAL ifaL Fessnsied . Ag/AL Ag/al Ag/Cu
Elastomer Binder - Silicona Fluorosilicone | Fluorosilicone Silicone Fluorosilicona Silicone
) _ Mot MNot
Type (Ref. MIL-OTL-83528) Applicabis Applicable Type O Type H Type D Type &
o . Mot Not Not Mot
:E;ﬂrgslmﬂ:m?ﬁ;g&mm CEFS-000Z° (/T 0.150 0.230 fpplicsble | Apglicable | Applicable | Applicable
i : MIL-OTL-83528 Mot Mot
t dhes
sansitve 3 e [Q/C] Applicabla Applicabls 0oz 0.008 0.0z 0.00&
Hardness, Shore & ASTM D2240 [QyC) 4B =10 7210 70 =7 45 =7 70 £7 4527
Specific Gravity ASTM D792 |1Q/C) 1.85+0.25 205+ 0.25 2,00 +0.25 2.00 +0.25 2.00 2025 .50 £0.45
Tensile Strength, psi (MPa), min. ASTM D&121Q/C) | 150 [1.03) 150 [1.03) 180 [1.24) 200 [1.38] 180 [1.24] 00 (1.38]
Elongation, % min. or % min/max ASTM D12 1Q/C) 100 min 50 min &0/250 100300 &0/280 100,300
Tear Strength, Ib/in, (kN/mj, min. ASTM D424 [0) | 40 (7.00) 35 15.13] 35 [4.13] 30 (5.25) sy |4 'ng"al" =
Comprassion 5et, ASTM O3%5,
70 hrs at 100°C, % max. * Meathed B (0] a0 30 a0 32 30 32
tow temperature Flex TRIC, ASTM D1329 1) 55 -55 -55 -5 -5 -45
Maximum Continuous Lise
Temperature, °C® - 125 125 160/200 160/200 140/200 125
Thermal Conductivity, -
Wi/m-K (Typical] 300 psi (207 MPa) ASTM DE4TD 10 o 1.2 22 Mot Tested 21
Shielding Effectiveness, dB, min. ® Method 1: Method 2 Method 2 Meathod 2 Method 2 Method 2 Method 2
200 kHz H Figld) CHO-TPOES (0] MotTested | Mot Tested 55 &0 55 70
100 MHz (E Field; Mathod 2- 127 127 110 115 110 120
500 MHz (E Field) MIL-DTL- 83528 115 17 100 110 100 120
2 GHz (Plane Wave) Para. £5.12 (0] 114 114 95 108 75 120
10 zHz [Plane Wave) 177 127 0 100 70 120
Method 3:
40 GHz (Plane 'Wave) CHO-TPO9E (@] Mot Tested 75 Mot Tested S 90
. Mot Mot Not Mot
H H
Hest Agin CEPS-0002°10) 0.200 0250 Applicabla | Agglicabla | Applicable | Applicabls
- ’ MIL-DTL-83528 Mot Mot 0.015 0.010 0.015 0.010
_E = Para. 4515 [Q/C) | Applicable Applicabla ) ) ) :
=1 ] ) MIL-DTL-335%3 Mot Mot
E g Resistance During Vibration Parz. 4.5.13 (] Applicabis Applicable 0.5 ooz 0.015 0.00&
35 | mesistance After Vibration e ﬁ?gﬁ' APPTif;hln App’d:‘hl‘, n.mz 0.008 0Dz 0.008
Post Tensile Set Volume MIL-OTL-83523 Mot Mot
Resistivity Para. 459 (0/C) | Applicable | Applicable 0.oms n.os nois 0.008
EMP Survivability, MIL-DOTL- 33528
kA per in. perimater Para. 4 5.16 [0 =05 =07 =09 =09 =09 =05
RoH5 Compliant - Yas Yas s Yas Yes fas
L 4 Flammability Aating UL 74 Mot Tested Mot Tested Mot Tested Mot Tested Mot Tested Mot Tested

Mioka A- Compression st |s epressed asa peneniage ol dellecion per ASTM 0375 Mohod B, 31 3%
dallecion. Te darerming parent recowery, Subur 23 of the SEed Compresson s valu frem
100%. For axample, in the case of 30FE compl at, recoveny is S28%.

Moks: B:'Whare wo values arg shown, The fins represents. max. oparaing remp. for mniwmanc

3 MIL-DTL-B3528 fwihich requires Gmoup & LB 1esing 3o 1,25 tmes max. oparaing wmp.| and the
socond valus represenes the pracical limic fer e posure up to 1000 hrs. |ompressed beswoen flanges
7-10%]. Sangle values contorm 1o both definhions.

Maoba C: Copies of CERS-000Z, CHO-TP08 and CHO-TPIY are availabls Iroem Chomarics. Comac &p-
plications Enginecring.

Moks: D: Hean aging conduon: 100°C for 48 hrs.

Moks: Ex Hoar aging condhion: 150°C for 48 hrs.

Nole F: [t may net Be inferred that the same kvel of shielding e¥eciveness provided by & gaskat ma-
1eral 1eszd in the fXTure per MIL-OTL-23528 Para. £.5.12would be provided in an acual equipment
Harege, since mamy mechanical teomrs of the Tlange desig holermmnces, sifiness, lasener locaion
and size, euc could Iower er enfance shizlding eifeciven procedure provides d3ia applicatle
ool 02 the tes fxune desige of MIL-OTL-B3328, b wihich Is ussful lor making comparisens bewesn
dif¥eronn gasken marerials. Tha 40 GHr 1es dara for all marerials uses TFODE tem methed.

Nole B: Haal aging cendrien: 200 *C lor 48 hours

Nole H: Heat aging conehion: 123 *C for 1000 hours
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