Main Structure            
 7/1/07, 11/28/08
Revision 2. Made some minor corrections. MOST IMPORTANTLY, all the Card4x and Card5x files are shown in color. If these are the files you downloaded, you need to modify your printer settings before you print them on Card Stock. In your PDF program, go to preferences, Color, and check the grayscale button. Then check the black ink cartridge only button. This will sharpen and darken the lines. I’ll fix this one day by re-generating the PDF files.  

These instructions were written after the prototype model was built. They have not been used to test build a capsule. Be very careful and be sure you understand a few steps ahead before gluing anything together. I cut some corners and leave a lot to the builder.
Cut to the curved splice line on each Card4 and Card5. Glue the Card4’s and Card5’s together matching letters. Don’t cut the lengthwise edges yet. When dry, you can cut to the final size. You’ll get a better edge this way, although all the edges get hidden.

[image: image1.jpg]



[image: image2.jpg]



Cut out the main stringers. If you want the shingle fastener holes in these, punch them now. Otherwise, you can leave the printed marks. It would look best to punch them out, even though they could get covered if you install shingles. The stringers should be spliced together before gluing onto the skin. The checker pieces on the lower left of Card21 are cut into strips. Each strip will have three squares. Fold these parts and glue them inside each stringer about every 3 inches. These will keep the stringers from ‘rolling’ once they are glued to the main conical structure. The other strips on this card are for the splice locations. 
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It will make it easier to get the holes punched in there. Add window and hatch frames as shown above. Adding the frames first will make it easier to glue the stringers on against the edge. Unlike the photos above, punch all the holes in the surface BEFORE adding any details or gluing the panels together. Pre-curve the hatch and window areas so they form better when final gluing. Think about the marks and align the parts to just cover them up. Glue each stringer on one half at a time as we did in the recovery section and as shown above. Cut the window and hatch out. Punch these holes now if you want them. Make sure the window and hatch parts are pre shaped so the frames don’t bulge out when you roll the parts into the cone shape.

Cut out Mark1. Cut to the curved blue line on one of each of these. This curved line locates the main stiffener rings on the inside of the capsule. These will be used as templates to draw these lines on the inside of all the panels. Card23 has inner bulkhead rings for these locations. Mark the locations in light pencil but wait until later to add the rings. 

Glue all the panels together but don’t final glue the last seam. Add any stringers not yet complete except the last one. Test fit the main structure with the recovery section. The forward bulkhead should line up with the pencil mark on the inside of the panels. I don’t remember if the bulkhead occurs on the pencil mark or is ¼ inch above it. It doesn’t matter. The bulkhead should be uniformly spaced from the pencil mark. Once satisfied, glue the main capsule to the recovery section making sure the recovery section is in proper alignment. This could take about 6 hands, some creative clamping, and half a roll of masking tape. Use the blue stuff and be careful it doesn’t remove any ink. Add the last stringer covering up the last glue joint. Add the forward bulkhead ring, the light gray one shown below the bottom of the zinc green stringer below.
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The transition stringers are probably bulging a little. Prepare the zinc green ones and we’ll cut out the original ones and replace them one at a time. Custom fit each stringer so they don’t bilge. Notice the slight crease in the zinc green stringers.
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You can see here where some of the stringers have been replaced.

Build the lower flange parts. They are doubled. Offset them as shown below. Add the lower flange and inner stiffener. 
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Add the internal bulkheads as shown. Notice the thickest part occurs at the lift ring bracket shown in the next photo.
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Add the umbilical pads and other details to the outside. Add all the transition parts at the recovery compartment interface. Build the lift rings. Each half is doubled. Use a round toothpick for the hinge 
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The lower clamp ring is built from Card29. ((PHOTO)) Get a card stock that looks like the fiberglass red seen in photos. There are two of the thin strips to add thickness at the bottom. The thin strips go at the outer lower edge to simulate the clamp ridge. Don’t glue the clamp ring to the stringers. Just glue it to the aft bulkhead (card6). 
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Once these parts are dry, add the lower stringer re-enforcements from Card8. Only glue them to the stringer. Once the glue has dried, glue these re-enforcements to the clamp ring near the bottom of the parts. Only glue near the bottom as there needs to be enough room for the shingles to slide between the stringers and clamp ring. The shingle in the above photo doesn’t belong here but I slipped it into the slot to show how is should slide in around ¼ inch. Use a scrap piece of card stock to make sure you didn’t accidentally glue the ring to the stringers. You may glue the fasteners to the clamp ring as shown above or leave the printed ones visible. I punched holes in the extra piece and used it as a marking guide. I marked the holes with a pencil. Then I used 1/16 hole punches and glued them onto my marks. At first glance the fasteners appear random but they actually follow somewhat of a pattern. The real ones were not aligned up very well either but generally followed a pattern. The high fastener goes on the center of a stringer.
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The above photo is the internal lift ring bracket. Finish any details on the exterior of the Model. Notice we have not finished the recovery compartment. With all the handling and maneuvering, I thought the small parts might get damaged. I occasionally sit the model upside on the recovery compartment to work on the inside aft area. You may add the recovery details whenever you like but I think some patience will pay off. Remember this model started out, and continues, to be a tool to verify parts for the full scale capsule. Some of the details added are only to help the card modeler.

The periscope parts were added to verify location and fit of the parts to the main structure. The photos and parts should allow you to add them at this time. 
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