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Here are the drawings of the BICEP inner ground shield horn (rev 3.1) for both lower and upper assemblies. The parts have changed slightly so please review these prints and let us know if the quotations are still the same for two complete assemblies.

Please quote on whatever aspects of this assembly you can do:

· Fabrication (spinning) of the upper horn.

· Fabrication (machining) of the upper horn flange.

· Assembly (welding) of the horn and flange.

· Fabrication (machining) of the lower horn flange.

· Fabrication (rolling) of the lower horn walls.

· Fabrication (machining) of the lower horn base.

· Assembly (welding) of the base, walls, and flange.

· Fabrication (machining) of the G10 mounting ring. (I understand that the G10 ring is not included in your quote. That is OK with us.)

Please see the next page of text for issues that we need attention paid to.

Some of the issues that are important to us:

· The horn will be made in two sections: upper and lower.

· The material is aluminum (of whatever alloy will work best here).

· The bottom of the upper section of horn will be welded (on the outside) to a mounting flange.

· The top of the lower section will likewise be welded to a flange (that mates with the flange on the upper section). The bottom of the lower section will be welded to a “washer shaped” plate.

· The two assemblies will mate with the rest of the telescope by way of the G10 mounting ring.

· We really only care about the interior of the horn:

· The interior of the horn should be as smooth as possible on the millimeter-size scale.

· The finish on the exterior of the horn is of little importance to us.

· The wall thickness does not need to be held to close tolerances.

· We need to minimize the amount of non-circularity of the interior of the horn – especially at the parts of the two sections that meet each other (inside the flanges). We want to avoid a step that we can’t smooth over with an application of metal tape.

Some specifics of the design are as follows:

· Upper Horn Assembly consisting of cylindrical horn with a 5” radius rolled lip (bell mouth) at the top and a machined mounting flange at the bottom.

· The horn (less flange) is to be spun and could be assembled from either one or two parts. If it is assembled from two parts (cylinder and rolled lip or bell mouth) and welded together there should not be surface artifacts introduced to the inside surface of the horn at the position of the weld.

· The horn should have an inside diameter of 28 inches up to the rolled lip. The tolerances at the top of the cylindrical section are much more relaxed than the bottom section.

· The top of the horn should have a rolled lip with a radius of curvature of 5 inches. This section will be 5 inches long – in other words, it should roll through 90 degrees. The exact radius of curvature is not critical.

· The overall height of the upper horn assembly will end up being about 28 1/4 inches and the total outside diameter should end up being about 38 inches.

· The horn wall thickness should be 1/8 inch.

· The mounting flange for the upper horn should be made of 1/4 inch aluminum and is basically like a big washer with an OD of 30.5 inches and an ID of 28.00 inches.

· The mounting flange should have a 1/8” wide by 1/8” deep step in the top side of the central hole to receive the upper horn. This step will tend to force the horn’s cross section into a more circular shape.

· The mounting flange will have four (4) 0.250” holes to receive dowel pins in the mounting flange of the lower assembly. Please see diagrams for locations of the holes.

· The flange should be welded to the horn with the weld on the outside.

· The total height of the horn assembly, including flange, will be 28.25 inches.

· Lower Horn Assembly consisting of straight walled cylinder 9.5” tall with a 0.25” thick machined mounting flange at the top and a 0.25” thick machined mounting plate (base) at the bottom.

· The mounting flange should have a 0.125” step cut 0.125” deep into the bottom edge of the opening to receive the top of the rolled wall section.

· The mounting flange will have four (4) 0.250” dowel pins press fit into it to locate the flange on the upper horn. Please see diagrams for locations of the pins.

· The walled section is to have a wall thickness of 0.125” and an interior diameter of 28 inches to match the inside diameter of the upper section.

· The base plate is also another “washer-like” object. It is 0.250” thick, 28.25” in outside diameter, and a 16” diameter hole in the center.

· There is a circle of 32x holes for 1/4” bolts on a 8.625” radius about the base plate’s central hole.

· 16 of these holes are to be enlarged to pass an allen bolt and narrow washer (.515 max. OD). Enlarge every other hole (as indicated) to 33/64”.

· 16 of these holes are to be tapped for 1/4-28 bolts (as indicated).

· The flange, walls, and base should be welded together on the exterior.

· The total height of the horn assembly, including flange, will be 9.75 inches (not including the dowel pins).

· G10 Horn Mounting Ring consisting of 0.50” thick piece of G10 with an outside diameter of 18” and an inside diameter of 16”.

· The mounting ring is to have 32 clearance holes for 1/4” bolts through it on a circle of 8.625” radius.

· Every other one of these is to be countersunk with 33/64” OD 5/64” deep. See diagram. (You may use a 17/32” counterbore if a 33/64” counterbore is not available)

Please refer to the included diagrams for clues to what we need.

I can be reached at 510-642-5058 or at 510-548-2706 or by email at dwoolsey@uclink.berkeley.edu if you have questions or comments. However, I am departing from this job but should be able to answer questions as needed to finish this project.

My (former) supervisor, Professor Holzapfel, can be reached at 510-642-5036 if you have questions or comments for him.

Thanks.

David Woolsey
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