Saturn I SA-5
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History of the Saturn I SA-5:  (taken from www.wikipedia.org)

SA-5 was the first launch of the Block II, Saturn I rocket and was part of the Apollo Program.

The major changes that occurred on SA-5 were that for the first time the Saturn I would fly with two stage - the S-I first stage and the S-IV second stage. The second stage featured six engines burning liquid hydrogen. Although this design was meant to be tested several years earlier in the Centaur rocket design, in the end the first Centaur launch was only two months before SA-5. This rocket stage was delivered to the Cape by a modified B-377 aircraft, nicknamed the Pregnant Guppy.

Other major design changes included the enlargement of the fuel tanks on the first stage. For the first time the rocket would carry its planned 750,000 lb (340,000 kg) of propellant and would use eight upgraded engines producing a thrust each of 188,000 lbf (836 Kn). The first stage also featured for the first time eight fins for added stability during flight. But as with the earlier flight the rocket would still only carry a Jupiter-C nosecone instead of a boilerplate Apollo spacecraft.

Also the guidance and control computer on the rocket was positioned above the second stage. This was where it would be found on the Saturn V flights that would take astronauts to the moon. The Instrument Unit controlled the ascent of the rocket through the atmosphere, automatically compensating for any winds or loss of thrust during the ascent.

For the first time in the Apollo Program, this flight would be an orbital mission. This was possible because of the upgraded first stage and the addition of the second stage. It would enter into a highly elliptical orbit and reenter a couple of days later as its orbit decayed.

Flight

The first scheduled launch attempt was for January 27th, with all going well until 93% of the liquid oxygen (LOX) had been loaded into the first stage. At this time, the ground crews switched it from a fast fill to a replenish system. However the LOX in the tanks began to fall meaning that it was not being replenished. The cause was found to a flange (plate without an opening) in the line. This could not be removed easily and the launch had to be postponed for two days.

The second launch attempt had no such problems and lifted off into overcast skies just before noon local time. The rocket sent back 1,183 separate measurements to the ground during the flight while at the same time it was tracked by six telescopes. For the first 1000 metres the rocket was filmed by 13 cameras that looked for any pitch, yaw and roll movements.

The separation of the two rocket stages was filmed by eight cameras that themselves separated from the rocket to be recovered 800 km downrange in the Atlantic Ocean. The whole stage separation system worked perfectly with the retrorockets firing on the first stage to decelerate it and ullage rockets on the S-IV firing to settle its fuel to aft of the stage.

After an eight minute burn, the second stage entered into a 262 km by 785 km orbit. At 16,965 kg it was the largest satellite ever to go into orbit at that time. However the achievement of  Earth orbit it turned out was not even an objective of the mission but just an added bonus. It did show to the American public that the United States had bridged the missile gap.

Assembly Instructions:

This model is intended to be printed on 110 weight, 8 ½” x 11” cardstock.  

Print using the following PDF settings: 

· Fit to Printer Margins

· Auto Rotate and Center

· DO NOT select Choose Paper Source by PDF page size

Jupiter-C Nosecone Assembly

1. Assemble NC-1 and NC-1a.  Trim base as necessary near join.

2. Assemble NC-2 and NC-2a.

3. Assemble NC-3 and NC-3a.

4. Assemble NC-4 and NC-4a.

5. Cut out NC-5 and set aside.

6. Assemble NC-6 and NC-6a.

7. Cut out NC-7 and set aside.

8. Cut out NC-8(a-e), assemble and set aside.

9. Join parts NC-1 and NC-2, aligning seams.

10. Join parts NC-2 and NC-3, aligning seams.

11. Join parts NC-3 and NC-4, aligning seams.

12. Join parts NC-5 and NC-6, aligning seams.

13. Join parts NC-7 and NC-6, align edge carefully.

14. Join parts NC-8(a-e) to NC-7, placing each engine over the grey circles.  Align the seams of parts NC-8(a-e) so that they are centered on the inside of the assembly.

15. Join parts NC-5 and NC-4, with the grey shaded area of NC-5 on the inside of part NC-4.  Align seams.

S-I First Stage Assembly

1. Assemble TM-1 and TM-1a.

2. Assemble FT-1 (4x).

3. Assemble FT-2 (4x).

4. Join parts FT-1 and FT-2 to part TM-1, alternating black to white.  Please note the bottom of parts FT-1 and FT-2 match the dividing line printed horizontally on part TM-1.  Align carefully.

5. Join parts TA-1 to the bottom of the completed TM-1 assembly.  Carefully align the curves of parts FT-1 and FT-2 to the curves on the outside of part TA-1.

6. Join parts TA-1a to the top of the completed TM-1 assembly. Carefully align the curves of parts FT-1 and FT-2 to the curves on the outside of part TA-1.

7. Join parts LC-1 to the bottom of the completed TM-1 assembly.

8. Join parts LC-1a to the top of the completed TM-1 assembly.

9. Join parts UC-1 to its tab, curving slightly.

10. Join parts UC-1 to LC-1a.

11. Join parts BW-1 and BW-1a.

12. Join parts BW-2 and BW-2a. Note the positions of the Roman Numerals before cutting piece out.  It may help to print a duplicate of this page to allow later fin positioning.

13. Join parts BW-1 and BW-2, with part BW-1 on the inside of part BW-2.  Align top edge carefully, just underneath triangular gluing tabs.

14. Join parts EP-1 to the bottom of completed BW assembly.

15. Join parts TS-1 to the top of completed BW assembly, carefully aligning parts TS-1.  Overlap the smaller white end of TS-1 with the black end of TS-1, adjusting as necessary.

16. Join of the completed BW assembly to the bottom of the completed TM assembly, carefully aligning part TS-1 between the tank structures.

17. Join parts E-1 to their tabs, printed side out, forming an open cone. (4x)

18. Join parts E-2 to their tabs, printed side out, forming an open cone. (4x)

19. Join parts E-2 to the inner four grey circles on the printed side of EP-1.  Align the seams of parts E-2 so that they are on the inside of the assembly. (4x)

20. Join parts E-1 to the outer four grey circles on the printed side of EP-1.  Align the seams of parts E-1 so that they are on the inside of the assembly. (4x)

21. Fold side tabs of parts FA-1 using a valley fold.  Fold parts FA-1 together using a mountain fold and glue tab at top of fin to the inside of opposite edge. Glue tabs at bottom of fin to each other, giving completed fin a slightly curved shape.

22. Repeat step 21 for parts FA-1a, FA-2, FA-2a, FA-3, FA-3a, FA-4 and parts FA-4a. 

23. Join parts FA-1 through FA-4 to part BW-2 along the red lines, attaching each major fin (FA-1, FA-2, ect.) in the position noted on BW-2 in step 12.  The position of each Roman Numeral matches the number (I, II, III, IIII) on each major fin (FA-1 = I, FA-2 = II, FA-3 = III, FA-4 = IIII).

24. Join parts FA-1a through FA-4a to part BW-2 along the red lines, attaching each minor fin (FA-1a, FA-2a, ect.) between each appropriate major fin.  For example, part FA-1a is attached between parts FA-1 and FA-2.

25. Join parts AA-1a to each other, unprinted sides together.
26. Join parts AA-1a to parts AA-1.

27. Repeat steps 25 and 26 for parts AA-2 through AA-4.

28. Join parts AA-1 through parts AA-4 to the top of completed TM assembly, between the black and white fuel tanks.  Use included pictures for reference.

29. Join parts RFS-1 and RFS-1a.

30. Join parts RFSW-1 to the outside of part RFS-1, aligning carefully just under the edge of the dark area of part RFSW-1.

31. Join parts TH-1 to the inside bottom of the completed RFSW/FRS assembly, printed side up.
32. Carefully fold parts IB-1, alternating valley and mountain folds, and join to the printed side of parts GA-1a.  Form I-Beams between the spokes of GA-1a, starting from the middle of the wheel.

33. Join parts IB-2 to the outside edge of parts GA-1a, printed side in.  Trim as necessary to join.

34. Join parts GA-1 printed side up, to the completed GA-1a assembly.

35. Join parts RF-1 and RF-1a.

36. Join parts RF-1 to the completed RFSW/FRS assembly.  There should be a small overlap of part RF-1.  This is intentional.
37. Join the completed GA I-Beam assembly to the inside of completed RFSW/FRS assembly, carefully aligning with the bottom edge of the dark area on the outside of the RFSW/FRS assembly.

38. Join the completed RF-1/RFSW/FRS assembly to the top of the completed TM assembly.

Interstage Assembly

1. Join parts IS-1 and IS-1a.

2. Join parts IS-2 to the inside of parts IS-1, printed side of IS-2 facing in. Carefully align the bottom edges of both parts.

Congratulations!  You’ve finished construction!

Final Assembly

DO NOT GLUE!
1. Join the Interstage Assembly to the Thrust Assembly

2. Join the Nosecone Assembly to the Interstage Assembly.

3. Admire!  

4. Force your friends to admire!

5. Admire some more!

