The Apollo Historical Series

Apollo 4

9 November, 1966

Objectives:

Apollo 4 was the first unmanned flight of the Saturn V launch vehicle. It was also the first flight of the 5-IC and
S-Il stages of the rocket. It was also the first launch from Launch Complex 39 specifically built for the Saturn V.
As well as being the first launch of the 5-IC first stage and S-1l second stage, it would also be the first time that
the 5-1VB third stage had been restarted in Earth orbit and the first time that the Apollo spacecraft had
reentered the Earth's atmosphere at speeds approaching those of a lunar return trajectory. Because of all
these firsts there were 4,098 measuring instruments on board the rocket and spacecraft.

There were two main payloads on board. CSM-017 was a production model of the spacecraft that would take
the astronauts to the moon. It was a Block | spacecraft meant for testing the systems, and not the Block Il
spacecraft that would be actually manned. However it did feature some Block Il items such as an improved
heat shield and a new hatch, The other payload was LTA-10R which was a model of the Lunar Module carried
as ballast but with the same mass distribution as the real craft.

Flight:

After a testing regime that lasted two months the rocket was finally ready for launch. The propellant started
being loaded on 6 November. In total there were 89 trailer-truck loads of LOX (liquid oxygen), 28 trailer loads
of LH2 (liquid hydrogen), and 27 rail cars of RP-1 (refined kerosene).

The launch was perfect and placed the S-IVB and CSM into a 185 kilometer orbit. After two orbits of the Earth,
the S-1VB reignited for the first time in Earth's orbit to put the spacecraft into an elliptical orbit with an apogee
of more than 17,000 kilometers. The CSM then fired its own engine to send it out to 18,000 kilometers. Once
it had passed the farthest point from Earth, the Service Module engine fired once again to increase the speed
of the spacecraft to 40,000 km/h when it reentered the atmosphere.

It landed 16 km from the target landing site but its descent was visible from the deck of the USS Bennington,
the prime recovery vessel.

CM-017

Command Module | mass 23,401 kg
Service Module [SM-017
LTA-10R (dummy)

Lunar Module mass 13,381 kg
Spacecraft mass 36,782 kg total
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Apogee 116.8 mi (188 km) Wikipedia
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Distance traveled ~85.000 mi (~140,000 km)




1. Print the Launcher Base, Tower Base, and
Tower pages on cardstock. Print the Saturn V,

the Tower Access Arms, and the sheet of
Auxiliary parts to regular printer paper.

2. Score & cut out Thrust Liner

3. Fold glue tabs out, printed side in, and glue
as shown.

4. Score, cut out and fold Launcher Base.
Carefully cut out

5. Glue thrust liner to inside of Launcher Base,
carefully aligning with the hole cut in the
previous step.




6. Glue shut the Launcher Base

7. Score, cut out and glue the Hold Down Arm
Supports

8. Glue the Hold Down Arm Supports on the
inside of the Thrust Chamber, aligned under the
squares on the top of the Launcher Base, as
shown.

9. If you wish to use the Launcher Pedestals,
cut out and form the Pedestal Platforms. Drill
out the holes indicated. Roll and form the
pedestal legs. If you find it easier to roll the
tubes with regular printer paper, use the legs on
the Auxiliary Parts sheet instead of the
cardstock parts on the Launcher Base sheet.
Glue the platforms V4 of the way up the legs, as
shown.

10. If you choose to use the Launcher Base
Pedestals, carefully drill out the holes indicated
on the bottom of the Base, and insert the
pedestals in the base.




Glue Tab

Glue Tab
11. Score, cut out, fold, and glue Hold Down
Arms. The parts are very small, and the score
lines may be difficult to see. Refer to the
diagram for the location of the score lines (in
red) & glue tabs. Assemble as shown.

12. Cut out part 5A from Saturn V page & glue
to cardstock. Use 5A to align and center the
Hold Down Arms on the Launcher Base. Make
sure to save Part 5A for Step 50.

13. Score, cut out, fold, and assemble Tower
Base. When dry, glue in place on Launcher
Base.




14. Cut out the Outer Sleeve, as shown in the
photo. “Fringe” cut the remaining part as shown
to make glue tabs.

15. Roll sleeve into a tube, and fold “fringe” out.

16. Score, cut out, and fold Tower. Carefully cut
out circle in top of Tower, as indicated. (And be
more careful using the red marker to color the
edge of the hole than | was...)

17. Glue Outer Sleeve to inside of top of tower,
carefully aligning with hole cut in Step 16.

18. Close & glue up the rest of the tower.

19. Cut out and roll Inner Sleeve. Dry fit in
hole/Outer Sleeve as shown in photo. Fit
should be snug, but able to rotate freely. When
sized properly, glue tube to final shape. Save
Inner Sleeve for Step 26.




20. Score, cut out, fold, & glue together
Launcher Base Rails. Glue in place as
indicated. The black “rail” portion should extend
above the platform, the gray portion should be
even with the platform.

21. Score, cut out, & fold Crane Machinery
House. Cut out area outside ends of Machinery
House into “fringe” glue tabs, as shown.

22. Glue up remainder of Machinery House.
Recommend using clay, a screw, etc. in the C
back of the part to act as a counterweight for
the crane boom before gluing shut.

Glue Rear Section _ I Eront Section here
23. Cut out the two halves of the Crane Keel. i
Glue together, with the printed sides out

24. Glue the Machinery House to the Crane
Keel in the location indicated

Glue Front Section here




25. Score, cut out, fold, & glue together the
Crane structure. As indicated on the part sheet,
the aft end of the part should be trimmed
carefully to fit. Glue in place on Crane Keel.
Notice that the structure is offset, allowing for a
“‘walkway” as indicated in the photo.

Walkway

26. Score, cut out, fold, & glue together the
Crane railing. It will need to be trimmed to fit.
Glue to Crane, as shown

27. Score, cut out, fold, & glue together the
Lightning Rod. Recommend cutting a small
piece of toothpick, inserting half of it in the end
of the Rod, drilling a small hole in the top of the
Crane, and gluing together as shown.

28. Carefully cut out circle in bottom of Crane
Keel, also cutting thru bottom of Crane
Structure. Glue Inner Sleeve from Step 17 into
hole. A Crane Hook and length of cable are
supplied. Score, cut, fold & glue together. Cut
to desired length of cable and glue to desired
location along underside of Crane Keel.
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29. Glue Tower to Tower Base, as indicated.
Carefully align “plumbing” in order to get proper
orientation. When dry, insert Crane Inner
Sleeve in Outer Sleeve in top of Tower, but do
not glue in place.
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30. Cut out Part 5, S-IC/S-Il sheet. Note that
there is an area to the right of the printed
portion that is an underwrap area.

31. Roll and glue S-IC/S-II.

32. Glue Parts 5b and 5C to cardstock. When
dry, cut out, and cut out center sections, forming
rings

33. Glue Parts 5b and 5C inside both ends of
Part 5, flush with the ends of the tube.




34. Cut out Parts 7A, 7B, and 7C from the
Aucxiliary part sheet. Cut outer section of Part 7A
into “fringe” glue tabs. Glue 7B and 7C to
cardstock and cut to shape. When dry, glue
7B/cardstock assembly to center of 7A.

35. Cut out Part 7 and roll into a truncated cone.
Glue part 7C into 7, flush with the end of 7.
Bend the fringe glue tabs up, away from Part
7A.

7A
36. Glue 7A/7B assembly in the open end of Glue 7B
7/7C assembly as shown. Assembly

Here

37. If you wish, glue on the body wraps.

38. Glue Part 7 assembly to end of Part 5
assembly.




39. Glue part 9A from Auxiliary Part Sheet to

cardstock. When dry, cut to shape. Cut out :
part 9B, and cut outside to make “fringe” = (9B
gluetabs, like in Step 34. When dry, glue 9A to

center of 9B, like was done in Step 34.

40. Cut out Part 9, Service Module/Lunar
Module Adapter, and roll into truncated cone.
As was done in Step 35, fold part 9B glue tabs
away from 9A/cardstock assembly, then glue
into bottom end of SLA, flush with bottom of
part.

41. Cut out Part 8, S-IVB, and roll into tube, as
shown.

42. Cut out Parts 8B & 8C, and glue to
cardstock. When dry, cut to final shape and
remove center section, as shown.

43. Glue Parts 8B and 8C/cardstock assemblies
to ends of Part 8, flush with ends of tube.

44. If you wish, glue outer wraps to Part 8
assembly.




45. Glue SLA assembly to S-IVB Assembly.
Note alignment of SLA panel to S-IVB detail.

Centerline of SLA Panel S-IVB Detail

“Large” S-IVB Conduit just
around S-IVB, out of sight.

46. Glue S-IVB assembly to rest of rocket. Note
alignment of S-IVB detail to S-11/S-IVB
Interstage. Note locations of S-IVB “Conduits”

Note alignment
“Small” S-IVB Conduit

47. Cut out Service Module, roll, and glue into a
tube. From Auxiliary Part Sheet, cut out Part
10A. Cut indicated area into “fringe” glue tabs.
Roll 10Ainto a tube, and fit inside SM. Size the
SM/SLA connector such that it fits snugly inside
the SM. Glue conecter inside SM with “fringe”
at end of CM side of SM, as shown in photo.

48. Cut out Apollo Boost Protective Cover and
glue into cone.

49. Fold “fringe” glue tabs of SM/SLA adapter
down, and glue Boost Protective Cover to SM.
Note alignment of BPA hatch and RCS quad.

Hatch in line with RCS quad.



50. Glue BPA/SM to SLA. Note alignment of
RCS quads relative to SLA panels.

RCS Quad aligned with center of SLA Panel

BPA Hatch is on OPPOSITE side of vehicle

51. Cut out Launch Escape System tower. Roll
into a tube, and “fringe” the top end as shown.

52. Put a drop of glue in the “fringe petals”, then
pinch closed to form a point.

53. Glue LES tower to BPC.

54. Glue Part 5A from Step 12 into place on the
base of the vehicle. Note the letters near the
base — these indicate the proper location of the
lettered fins.

55. Score, cut out, & fold F-1 engine fairings
and glue into place.




56. Cut out and form engines, then glue into
place

57. Score, cut out and fold fins in a continuous
sheet. Sandwich and glue a piece of cardstock
inside the folded fins. When dry, cut out the
individual fins.

58. Remembering the location of the letters on
the rocket base (as mentioned in Step 54), glue
the corresponding fins to the engine fairings.

59. From the Auxiliary Parts Sheet, score, fold,
and cut out Tail Service Mast towers.

Cut out 1 group of three Tail Service Mast Arms.
Laminate 6 scrap pieces of cardstock
approximately the size of the group of three
arms. Glue the arms to the stack of cardstock.
When this assembly is dry, with a sharp knife
and a straightedge, carefully cut out the arms,
being careful to cut straight through the
assembly. Glue the other side of the arm to the
assembly




60. Fold a tower into an “open box” Glue an
arm into the tower, as shown.

61. Glue Tail Service Masts into locations
shown in diagram and photo.

Place Saturn V on Launcher and use as
reference for Masts.




62. Score, cut out, fold, and assemble Tower
Access Arms. Note numbers on each arm —
they correspond to marked positions on the
Tower.

Build the Damper Arm. Either assemble the
parts shown or laminate 4 sheets of cardstock
and glue the Damper Arm graphic to the
cardstock assembly. When this assembly is
dry, carefully cut out, as with the Tail Service
Mast Arms. Color the non-red portions with a
red marker.

63. Glue Access Arms to the tower, matching
the numbered Arm position on the tower to the
corresponding arm. Note — Arm position 1 is
not marked on the Tower Base. Refer to
Appendix for the proper location.

Arms should be canted in, toward the centerline
of the Saturn V.

Note: Damper Arm for SA-500F is in a different
location than shown in photo. Refer to diagram
in Appendix




64. If you wish, glue thin wire, stiffened thread,
etc to the Damper Arm and the Crew Access
arm, to depict the cables attached to these
components

65. Place the Saturn V on the Launcher. Glue if
you wish.

Your model is complete.




Skylab Assembly Photos

The following photos depict the assembly of Skylab, using similar techniques as shown
for the S-IVB. The S-IC & S-II portions are assembled the same as the Apollo Moon
rocket.

Lower portion of Nosecone. This is a 2-layer
part. Fringed portion is the underwrap




Roll into cone

Upper Nose Cone

Glue Nosecone onto Orbital Workshop

Glue Upper Nose Cone onto
lower portion of Nose Cone

Glue Skylab onto S-Il




Appendix: Location of Access Arms




Appendix: Location of Access Arms
for Skylab
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Appendix: Location of Access Arms
for SA-500F
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Note Location of
Damper Arms




S-llfTapered
Interstage Adapter

Cut outer circle into

y A “fringe” gluetabs.

Glue 7B
A\ Assembly
rmﬂm. P

Glue 7B+cardstock
to center of 7A.

7B
Glue to
Cardstock

7C
Glue to
Cardstock

10A -- CM/SM/SLA
Connection Tube

S-IVB/SLA Adapter

9A
Glue to
Cardstock

9B

Cut outer circle into
“fringe” gluetabs.

Glue 9A+cardstock
to center of 9b.

Skylab Nose

QA
Glueto
Cardstock

Optional Tower Pedestal Legs

Tail Service Masts

Towers

Arms
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Service Arms

Glue Tab

W

Solid red sections are the walkway
{bottom) of the arm — gray section with
diagonal cross members are the tops.
Sides have diagonal cross members
with “mesh” on bottom half.

Both ends are “capped” for rigidity and
for mounting to the tower.

All folds are “mountain” folds.

Recommend printing on bond paper.

Score/Fold

11

lines

S-IVB Arms

Forward Arm —
- ue Tal
lKo
f—

Aft Arm

un_

Glue Tab,

N\

Score/Faold
lines

Score/Fold
lines

V\O_cm Tab
‘I

S-1 & Sll Arms

Glue Tab

S-ll Forward

Glue Tab

Score/Fold
lines

PRINT TO BOND PAPER

CM Access Arm

Glue Tab
&N

Score/Fold
Lines ﬁ"

Glue Tab

N

When CM Access
Arm is complete,
from the top, it
should be shaped

@ like and mounted
to side of tower,
like this.

Cther arms are
mounted to front
of tower, like this.
(See drawing for
placement.)

Carefully
|:m_.mﬂh.__ cut this
oc:. ik ; white

white ) notch out
section out 4 -

Score/Fald
line

Glue a‘ s,
[ 9 |

Score/ _uo_aﬁ

Lines

I 1 inch I

Damper Arm

b\m_:m Tab

d

When completed, the
Damper arm assembly
goes together like this.

Glue Tab

Alternately, glue this
diagram to three or four
laminated pieces of
cardstock, cut out, and
color in with marker.

Glue Tab

W

Score/Fold
lines

Score/Fold
lines

S-IC Intertank
Glue T.
~vll -

S-IC Forward

Glue Tab

Score/Fold
lines

Score/Fold
lines

@ 2005 Drawn by Michael Burke
This cardmodel is only for personal
and not commercial use.



Access Arm Girder, Top Section — Side 1
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Launch Umbilical Tower
To be displayed with SA-501

PRINT ON CARDSTOCK
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Score/Mountain
Fold line

5

N

Score/Mountain
Fold glue tabs &
lower tower cap.

Score/Mountain
Fold glue tabs &
upper tower cap.
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Score/Mountain
Fold line >

Glue Tab

© 2005 Drawn by Michael Burke
Repaint with permission
by George Blanchette
This cardmodel is only for personal
and not commercial use.




Roll and
Roll and Glue in Inner
Gluein | Outter c Sleeve
rane
Tower Sleeve
Machinery House
. . Mountain Fold/Score lines
Lightning Rod \
/ A B
Mountain fold _d\
all triangular £ 4
glue tabs on il \n\f
L”ﬁlj.a both ends ,r
I , Front
o=l
- Rear
=T Score/Mountain
Crane Keel Fold line

<
Sandwich and glue both halves around cardstock
o =

—_—

.mcoqm\go::”m_:
Fold line

—_— Rallings
Trim o Fil

Glue Rear Section
here

Glue Front Section here

Glue Tab

Score/Mountain

. =
Fold Lines——» ¢
— 1
Trim this piece Fold Then Trim
L V”_ Score/Mountain|
Fold Lines

Glue Tab

Score and
Mountain

Fold along
dark gray

line at base
of tower

——
Denote Mountain Fold/Score Lines

Glue Tab

Tower Base

*To Be Displayed With
SA-501 Apollo 4

Glue Tabs

Glue Tab

4/ Score and Mountain
Fold along dark gray
line at base of tower

Glue Tab
Score and Mountain
Fold along dark gray

line at base of tower



Hold Down Arms

*To Be Displayed with SA-501 Apollc 4

© 2005 Drawn by Michael Burke
Repaint with permission Hold Down
by George Blanchette Arm Supporls
This cardmodel is enly for personal ASRERARR A NRNTRR RSN
and not commercial use.
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Side 1 Railing Side 3 Railing

Fold/Score 0
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Side 2 Railing

Valley Thrust Chamber Liner
Fold/Score Lines Center in holes cut out of launcher platform, between upper and lower decks.




Apollo 4 Optional body wrap
body wrap

Saturn V SA-501 , , )
@ body wrap
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