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S-1C_{ENGINES) L0G BOOK

March 11, 1965  _;}

Checked with Wallace on éctuétor“fhlet seals; he has them with 1/8"
orifices = P/N 630313.

Talked with Ted LaMunyon on engine repairs. Suggested that purge
lines be changed to elininate inﬁerference with omega. bans on turbine ex-

haust manifold,

March 12, 1965

Checked with Frank Hinkle on 3/8' Aeroquip disconnects to be used for

chamber drains on $-1C-T. He has the disconnects, but adaptors were order-

‘ed to instail them. Work order No. 489,

Sent Memo to ME Lab. on actuator lengths for S=IC-T. Memo #117-65.
Also assigned actuators to engines.

Checked on stiff arms for engine F-2003, Position No. 5, they are lTe=m:':

cated at $-IC Test Facility,

Engine actuator atfécH pihs sent to LaMunyen, They did not have encugh
flat on one side = Ted will modify.

March 113 :s1965 w’ » gl e R L onpag Ty

Discussien with Charles Davis of Quality. Stiff arm settings for cen-
ter engine, He quoted nominal length of 57.938. (59.870 + .228 -2.160)

March 15, 1965

Discussion with Carlton Smith finalized stiff arm lengths on Position

No. 5 as engine log book setting =2.160"; therefore, stiff arms were seht

to Engine Buildup Unit Bldg. 4705 to be set for Engine S/N F-2003 which

i



will be installed in center Position (No. 5) = Pitch 57.472
' Yaw 57.663

Began installation of actuator attach bolts to stage. Nuts would not
pickup moré than one thread. The bolts were subjected to a dye check to -
clean up the thread. Bolt - 6088&003;1.

Sent work ofder'to R-TEST-RT for fabrication of 1/16" orifices for in-
stallation of actuators. RT-QS?-65

~ Arranged with R=-TEST-SPT fdr trdal run at.engine installation oﬁ-Pos—
ition No. 5 for Tuesday Marchjlé, 1965,

‘Sent work order to R-TEST-RT for modification of engine actuator at-

ta;h pins.. COMPLETE,

March 16, 1965

Jechn Collins (Boeing).checked center enginé stiff arm with Mr. Linfliow
of Michoud; he éuoted "E.0. No. 4 Drawing No. 60B19001~1 as stating 1400-
1600 inch pounds'. | supplied Mr, Clemmons with this information,
Installed stiff arms for center engine,

Installed engine S/N F-IOOZ in Engine Position No. 5. Attached gimbal

block and installed stiff arm engine attach pins. Vertical installed worked

. good. Found that pump inlets will have to be aligned while instailing engine.

Began installation of actuator attach pins to stage.

March 17, 1965

Installed Engine Position No. 5 PVC support brackets and removed PVC

compressor device, Upon installation of support bracket LOX pump inlet pres-

sure transducer flight type 0-500 p.s.i.'was ruined. The rods through the

LOX PYC flange were not long enough so bushings were fabricated installed

to support them.

- March 18, 1965

Actuator S/N 9 to be used on engine F-2005 was changed to S/N 10 due.

- to excessive damage on 9; it will be rebuild by R=-ASTR,



. Checked on recirculation flange (hydraulic for stage) will recieve Mon.

" March 19, 1965

T

Attended S-I1C-T planning’ meeting (Mr. D.-chairman)

March 20, 1965
Checked with Frank Hinkle on 3 stage a}téch pins. Will receive Monday.
Checked engine service systems - all systems complete to Engine Position
- No., 3 on-fécility. They must be completed to all engines on the work plat-
_ %Qrms. Also drain hoses and drain manifolds must be made up. Hypergol
purge.lines must be made up.

March 22, 1965

Received gimbal block bolts from Herman Woﬁds; also washers, and Hinkle
will furnish nuts.
. Picked up Hot gas leak detector adaptors and hydrauiic'system leak
.ﬂ check flange (recTrCUlatir:;n).' |
Talked with Ace Perry to install brackets for backup rediTnes dn LOX
pump bearing jet pressure and LOX pumb seal parameters.

March 23, 1965

Received hydraulic actuator inlet orifices with 1/16" orifice. Mr.
' BaﬁI stofgd;_ |

Recé?vedétﬁambeﬁ drain adaptoré for engine servicing, Checked with
" Hinkle on Aerﬁquip disconnects 3/8' to Qse for drains; heé has them avail-
'Iabie.

Changed out one stage actuator attaéh pin because of galled nut.

March 24, 13865

Received bolts for LOX and fuel pump inlets.

‘v LOX load test conducted. Loaded apbroximate]y 20%.



. March 25, 1965
: Removed PVC support brackets from Engine Positions No., 5 and No. 3.
Squab checked LOX PVC on Engine Position No. 5. Squab was good.

March 26, 1965

Removed PVC support brackets frém Engine Posifions No. 1, 2, and &4,
Also removed PYC flanges from Engine Positions No. 5, 3, 2, & 4,
Installed Engine Position No. 5 stiff arms to allow ME Lab to install .
Heat shield panels,
“Installed actuators # 17 and 20 in Engine Position No, 2. Sent actuators
 # 23 and 24 back to ME Lab. to be set to F-2010 Log Book setting.
Mr, Branum:was hurt.on lift aloft at approximatély 6:30 and was taken
to the base hospital. Slight bruise on left Teg.
Meeting.he]d with Dave thnson, Aron Thomson, Pée Wee Holland and Tepool
-: . on .organizatién of engine work platform installation. Agreed to work to-
| gether, and strive for compatibie completion date. |

March 27, 1965

Installed Engine S/N F-2007 in Engine Position No. 2, also installed
skirt S/N 8285562 on engine.

Installed actuétor #10 énd #17 in #1 and #2 sides of Position No, 1.

Began removing decking from rollout platform for plating which is uti=-
lized in instailation df engine access platforms.

Engine S/N F=-2005 'n Position No. | was installed with_some slight load-

ing to the LOX PVC duct.

March 29, 1965
Installed skirt S/N 8285562 on Engine S/N F-2005, Position No.l. Thrust

chamber flange was bent. This problem was solved by re-bending it to its

.| original configuration.

Actuators §/N 21 and 22 were installed in Engine Position No. 3. Engine



S/N F-2008 and skirt S/N 8291921 were installed in Postion No. 3.

Engine S/N F=2003 was ingtal{ed in Position No. 5 - skirt S/N 8291922
waszalso installed.. |

Actuator S/N 23 and 24 wé;é insta]]ed;Tn Engine Position No. 4.

March 30, 1965

Installed engine S/N F-2010 in Engine Position No. 4. Installed
skirt S/N 8291924, The LOX and fuel PYC lines had to be pulled down ap-
proximately l-inch to the pump inlet,

Torqued stage actuator attach bolts to 1000 ft./1bs. and installed

keys.
Torqued all LOX pump iniet &t each position,
Fabricated brackets for interface measurements of following parameters:
DALOOO0 ] thru 5 LOX Dome Purge
. DALOO8 1 thru 5 GG Fuel Purge
DALODY 1 thru & LOX Pump Seal Purge

March 31, 1965

Position No. f - Mounted brackets for DALODD, 4008, 4009, installed
TVC supply to .actuators and safetyedf
Position Ne, 2 ~ Installed interface brackets and installed tubing.
Connected actuator supply lines and safetyed.
No. 2 actuator had bad helicoill on supply side.
Position No. 3 - Sames as 1 and 2 of Position No. 2.
Position No. 4 - Installed DALDOD, 4008, 4009,
Installed hydraulic supply line to actuators,
Position No. 5 - Same as above. Also the'engine work platforms were

instalted. Interference was noted cn Postions No. 2 and No. L.



April 1, 13§5
.Torqued gimbal bolts and installed gimbal boots on all positions,
. Installed instrumentationrwhich.was available.
Rework work platforms to solve minor interference problems,

Began connecting E.A.P. supply flex lines.

April 2, 1965

Leak checked purge systems:
Leak on No., 1 MLV purge Tine position tT- Engine F=2005 Teak will
be weld repaired,
Leak checked hydraulic system,
Small Teak on instrumentation boss 2005.
Torgued and.pin engine to actuator bolts to 25 ft,/lbs,
Began installation of facility service tubing;
Ace Perry began installation of overboard drain lines and skirt torque
checked. |

Installed available instrumentation.

April 3, 1965

Completed torquing of LOX and.fuel pump inlets,

Instalied 0,040 orffices in hydradlic override engine Positions No. 2
and No. 4. |

Skirt torquing and installation of overboard lines completed.

Dome bolts torqued and 5Safetyed on all! positions,

Continued installation of service tubing,

Conducted engine components test,

Purge system functional check,

April 5, 1965

Conducted components test.

Checked instrumentation following not Installed - DA-1 1, 2, 3



. BA-1B 1=5 DA=2A 1-4 DA=-5D. 1-5 DA=/F 1-5 DA-9
k) 2! 3. . o :

Centinued installation of engine service tubing,
Instalted available instrumentation,
Installed Position No., 5 EAP manifold.

April 6, 1965

Repair Position No. 1 engine F-2005 L.D.P. line.

Hydraulic fuel and LOX leak checks conducted.

E.A.P. checkout not good - must rework.

Conducted blown LOX pump seal purge test,

Conducted components test ‘and sequence.

Ace installed calorimeter bracket on Position No, 2, Engine F=2007.
Continued installation of service tubing,

. April 7, 1965

Conducted four sequenct tests.

Completed instailation of engine service tubiﬁg.
Checked out single engine service system.
Hypergol 190 reg. 150 c.c.p.
Fuel jacket 390 reg. 300 c.c.p.
LOX service 200 Teg. 175 c.c.p.
Leék checked thrust chamber on Position No. 5, engine F-2003, alsc
inspected injecter everything good.
Ordered flex lines to complete engine service systems.

April 8, 1965

Tanked LOX and fuel pressurized for leak check ~ no leaks,

Flushed LOX dome engine Position No. 5, engine F=-2003.

. © Safety wired,

Flak curtains completely installed about center engine.



Installed photocom water line to engine F-2003 Position No. 5,

. ~ Conducted X-20 minute countdown,

Conducted sequence test, :

April 9, 1965

Conducted engine compeonents and sequence.

Conducted Test $~iC-01, | cut Tt.

Conducted Test $=iC=-02 cutoff by stage ignftion limiter timer due to
"No. 1 main fuel valve open switch did not pickup.

Secured engines and retired.

Engine area purge line ruptured with emergency on, changed out a hard

line.  Apers 1 ro6S - Comitretar! 7est Sw/e-45,

‘April 1@ 1965

Began installation of preservative system.

Began connecting engine service systems to outbocard engines.

. ' ‘Changed fuel pump balance cavity supply orifice on Position No. 3, en-
gine F=2008.

Removed 0.L430 Installed D.410
Gerald Thomson began installation of addifonai drain manifolds.
Price Cfanton began securing volling platform at Position No. 3 to deck.
Begah installation of photocon water lines to outboard eng%nes.
Trichlofoethy]ene flushed, water flushed, and leak checked position No,
5 engine F=2003.
Began Tnstallation of drain connections for outboard positions,
Removed 0A-h4t, DA-3044, and R. B. in pump inlet from all outboard en-
gines.
April.13, 1365
: Continued installation of drain manifolds,
.. Changed out seal between engine control supp1ly line and No. 2 H.P.

duct on engine F-2003, Position No. 5.




e o

. Installed hypergol simT.l.‘;.l_‘tt.Dr_.qn ou.tbo_a.rd engines,
Checked out hypergol sfmi]a;or supply system, not adequate, changed to
fuel system checkout. |
Installed 2 additional chamber drain disconnects on all engines.
Removed actuator calibration rods.
Torque checked engine connections,
Compieted modifications on normal engine area purge system,
Change high LOX dome purge reg. supply orifice to #50 drill,
Drilled and safety wired actuator locks.
Filled preservative oil tank 100 gall.
Completed installation of preservative oil system,
Drain trichlorcethylene supply tank and repaired leaky flange - refilled
with 1600 gal.
. Sent prefill sample to P&VE Chem. Lab,
| Completed installation of engine service system on engine access plat-
forms,
Completed removal of all instrumentation not required for 5 engine firing.
Completed photocon water supply for DAJF engines 1-5,
Conducted first 2 five~engine sequence tests both were successful. Re-
lay race was preblem with control.

April 14, 1965

" Conducted full engine components. Checkout valves were a little slow,

some hanging up on Positions 2 and 3 hydraulic override.
Conducted 2 engine sequences and | complete engine and stage sequence,
One sequence was cut off by hydraulic override. Engines 1, 3, & 5 shut down

within 10 mils of fastest and slowest. Engines 2 and 4 shut down 70 and 90

: mils later, respectively.
. Conducted engine area purge checkout = OK.



Installed available instrumentation,

Safety wired engine instrumentation.

Hydraulic override value was hanging up when in.open:position and ener-
gized te go closed. Requested control checkout voltage which seems to be low.

Instalied additional fiack curtains to protect outboard engines,

April 15, 1965

Completed mixing inert prefill in ground tank.

Conducted sequence and components,

Completed drain line installation on engine access platform.

Installed photocons and completed water system.

Installed 1~inch relief set at 105 p.s.i. in LOX pump seal purge line,
Leak checked LOX and fuel system,

Tanked fuel to 40% load capacity.

Check igniters and hypergols on hand - 94 igniters and 31 hypergols.

April 16, 1965

Conducted engine components 9:00 - one engine stop backup hung in open,
it was cycled several times and returned to the closéd run condition.

Dropped fuel to engines and leak checked engines and aft compartment. {9:30)

Tanked LOX and leak checked.

Installed additional flak curtains removed deck and]oéked.

Conducted test S=I1C=T=04, Programed cutoff,

Post-test inspection revealed slight fuel leak on enéine F=2005 Position
#1 in the area of the GG fuel purge check valve. LOX seal leaks on Positions
1 and 4,

Post-test inspection also revealed slight buckling of the No,
band on skirt S/N 8285560 on engine F-2005.

Considerable amount of trouble incurred when attempting to remove aft

compartment access panels.



Three men were left to secure engines and GG ball valve heaters.

April 19, 1965

Trich flushed and leak checked all chambers., No leaks,
" Preserved turbopumps engipes I=5.
Drain control system on engines and AMF hydraulic system,
Upon attempt to inspect main chambers, it was discovered that the pump
on the Ballimere 1ift would ﬁot bump. Mr. Mace of R-TEST-SPT was notified.
Fill trich supply tank on south side.

April 20, 1865

Pressurized LOX tank to 30 p.s.i. to acquire reading con LOX pump seal

leakage, Readings were acquired on all positions -data as follows:

Pos. I Eng., F-2005 4,925 scim
Pos. 2 Eng. F=2007 45-60 scim
Pos., 3 Eng., F-2008 500 scim
Pos. 4 Eng. F-2010 4,750 scim
Pos., & Eng. F-2003 35 scim

During the above mentioned check the pumps were rotated 3609 in both
directions,

Meeting held on above data decision to pull peositions 1 & 4 for LOX
pump seal change,

A1l instrumentation and control cablss removed.

ME Lab began removél of dishpan curtains. ME also requested to remove
manual actuator cover plates,

‘Removed hypergel similators potitions 1 & &4,

Removed cverboard drain lines and skirt bolts.

Reméved DA-1, DA-5, DA-7 on all engines, gave to instrumentation for

pressure calibration check,



. April 21, 1965
Installed manual engine actuator on Position 1 and 4,

Changed out fitters on AMF hydraulic system,
Disconnected all actuators on engines F-2005 and F~2010, Pos. lgh.
Removed DA-3-1 and DA-4-1 = gave to instrumentation for pressure cali-
bration check,
Began changing out thruﬁt vector contrel system lines which were question-
able to PgVE.
a, Position No. | Engine S/N F=-2005
Out - Engine supply P/N 60B83002-5, S/N 0000002
In = Epgine supply P/N 20M55050-1, S/N 13,25,
Qut - #2 Actuator supply P/N 60B83002-3, S/N 0000006
In - #2 Actuator supply P/N 60B83002-3B, S/NT0C0004L
. Out - #1 Actuator return P/N 60883004-1, S/N 0000009
! In - #1 Actuator return P/N 60B83004-1E, E/N 0000053
Qut - Ground supply P/N 60B83004-2, S/N 0000003
In ~ Ground supply P/N 60BB3004-3, S/N 0000011
b. Position #2 = Engine S/N F-2007
No changes made.
¢. Positien No. 3 Engine S/N F-2008
Out ~ Engine supply P/N 60B83002-5, S/N 0000014
In - Engine supply P/N 20M55050-1, S/N 13.32
d. Position No. & - Engine S/N F-2010
Out - Engine supply P/N 60B83002-5, $/N 1000005
In = Engine supply P/N 20M55050-1, S/N 13.27

April 22, 1965

. Removed Engine S/N F=2010 and skirt, sent te R-TEST-SPT for LOX pump

I
I
! seal change out.



. Repaired rolling deck by removing brake assembly.
April 23, 1965

Removed Engine $/N F=2005 and skirt - sent to R-TEST-SPT.

Installed calibrate nozzles for purge flow test in Positions No. | and
engine similating orifice Pos. #h; LOX dcme, nozzle #127, similating orifice
0.434, LOX pump seal, nozzle #173, similating orifice 0.084, GG fuel, nozzle
#128, similating orifice 0.290.

Installed DA-1, DA-5, DA-7, in positions 2, 3, and 5,

Removed and reinstalled DA-10-3 for instrumentation.

Began installation of stand talkers platform,

Changed out Greer compensator Tines.

April 26, 1965

Completed installation of stand talkers platform,

. Completed torgque check on engine positions 2, 3, & 5,

Changed out seals on skirts for engines F=-2005 and F-2010.

April 27, 1965

Removed fuel pump balance cavity reutrn line,; Pos. #2 engine F=2007 to be
hydrosfated.

Picked up chamber entry lift from R-TEST-SPT and brough to test stand.

Installed stand talkers panel box on work deck.

Check out DA-7A and DA-ThL on Position No. 5, Engine F-2003.

Identification numhers painted on Positions 2, 3, and 5, Engines F=2007,
F-2008, and F-2003.

Installed new transducer in DA-10-3.

April 28, 1965

Installed Engine F-2005 in Position No. 1, alsoc installed thrust chamber

. extension nozzle P/N 209210, S/N 8285560.

While at R-TEST-SPT the fo}ldwing component changes were made:



. . a. LOX pump seal assembl.y _
; Qut - P/N NA5-260034-~1A, S/N S00!1
In - P/N NA5-260034-1a, S/N SO040
b. No. 1 actuator Supply line
Qut - P/N. 60B83002-1, S/N 0000006
In - P/N 60883002-1, S/N 1000009
Installed Engine F-2010 in Position Ne, 4, also installed thrust
chamber extensicn nozzle P/N 209210, S/N 8291924,
While at R-TEST—SPT, the fellowing component changes were made:
a. :pOx‘QUmh éééj-aséemny
Qut- P/N NA5S-260034-1A, S/N S053
kn - P/N NA5-260034-1A, S/N SO04)
b. No. 1 actuator supply line
. Out - P/N 60B83002-1, S/N 0000005
In - P/N 60B83002-1, S/N 1000005
Due to prevalve changes and fuel line removal and installation, the
No. T fuel pump inlets required reaTTgning before hookup could be accomplished.

April 29, 1965

Installed and connected actuators on Engines F=2005 and F-2010. Com-
pleted connecfing hydraulic system to stage and actuatérs.
Torqued thrust chamber extension nozzlies on engines F-2005 and F-2010,
Hydrostated the following fuel pump balance cavity return lines.
Engine F-2008 and reinstalled
Engine F-2007 and reinstalled
Engine F=2003 and reinstalled

Instailed fuel pump balance cavity orifice in Position No, 3, engine

. F-2008, Qut -~ RD251-4087-0410, In - RD251-4087~0390.



Torgqued gimbal blocks on engines F-2005 and F-2010.
Orain reservocir and changed out hydrau]ic filters in Greer system.
Installed hand rails on north apron to rolling deck.
Torqued fuel pump inlets and LOX pump inlet on engine F-2005, safety
wired LOX pump fn]et.
- Removed DA-1012-1 and gave to instrumentation for check. |t was found
to be faulty. Removed D-1012 from engine F=2009 at R-TEST-S5PT and installed
on engine F-2005.

April 30, 1965

Installed overboard drain lines on engine F-2005 and engine F-2010.
Also completed engine area purge on skirts.
Sent LOX dome flush kit to Rocketdyne to be returned to Edwards Test
Site.
Removed LOX pump seal purge line engine F-2010 and installed new line,
The tine was removed due to RP-] spiliage into it.
Qut - P/N S/N
In - P/N 38253, 5/N 038
Inspected hainiinjectors on positions 1-5. Discrepancies noted as
follows:
a. Position No, 1 engine F-2005, object which appeared to be weld
chipped located in inner fuel ring., This object was removed with pliers,
Remcved actuator locks on F-2005 and F-2010 - checked gimbal clearance.
Torqued L0X and fuel pump inlets on F-2010, began engine torque check.
Moaified chamber entry 1ift to incorporate bleed valve.
Installed CA-2 and (-9 on all positions.
Installed TVC instrumentation on engine F-2005.
Four men utilized on hydraulic systems. AMF and Greer.

Hydrostated the following fuel pump cavity lines - Engine F-2005 and #]



and #2 returns,
May 1, 196
Rémoved and hydfostated the following fuel pump balance cavity line
{return).
Engine F-2010, also changed out orifice plate
put - 844"
In = ,8hi"
Fabricated DA-2010-! thru 5 instrumentation brackets,
Chénged out both seals on GG fuel purge check valve engine F=-2005 Pos,
#i.
'Combléted removal of photocon on DA-7F and moved to DA-15A on tap CFZc.
Leak checked hydraulic system - one leak on hydraulic skid, changed out:
O-ring on supply filten.
Began installation of actuator deita P brackets on Positions No., 2-4,
Checked out actuators on Positions No. | and No. 4 with ground electrical
box. Noted that Position Ne. 1 pitch actuator S/N 17 was not smooth at null
or while gimbaling.
Checked out checkout valve travel time, seemed to haQe rotated in approxi-
mately 3 to 4 seconds.
Checked calorimeters located on engines (9) thermocouple must be in-
stalled on Position #2, alsc new calorimeter must be installied and pur ge
line connected.
Checked inert prefill tank must add or go to prestone for S-1C-05.
Installed DA-201C on Position 3, &, 5.
May 3, 1965
installed DA=2010 positions 1 and 2, completed LOX pump inlet {ransducers.
Installed DASOO4L4-1,

Completed torque check on engine F=2010 position #4.



Conducted engine purge checkout.

LOX Dome Leader Qutlet 1000 Reg, Outiet 990

LOX Seali " 80 " ~ 80
% GG Fuel i 200 " 180
Completed engine identification numbers positions No, 1 and 2,

Changed out 0-ring on position No. 3 engine F=2008 GG fuel drain.

Drain inert fill tank and filled with ethylene glycol.

Leak checked omplete fuel system at 15 p.s.i. = no leaks recorded.

Drop DAIl5-2 and.DAIS—3 igniter fuel pressure,

Installed actuator delita P brackets positions #2 & #4 Engine
F-2007 and F=2010.

Changed out DAZ22-1.

Installed DA4ODO-~1, DALOO8B-1, DALDOY9-1 at station 109 upon completion
of purge checkout,

Conducted components and spanned main valves, signal problemion Pos,
#5 engine F-2003 blockhouse corrected it,

Continued gimbal checkouts and calibrated instrumentation on act. pos.

Trich flushed the following domes: Engine F=2007 Pos. #2.
May 4, 1865

Removed A.P.M. filters from hydraulic return line and connected to skid.

Trich flushed LOX dome on engine F~2005 and F-201lo,

Installed calorimeter at exit on position No. 2 Engine F-2007.

Taped chamber and exhausterator joint on Pos., No, 3 Engfne F-2008 and
patched joint on all cther positicns, )

Fabricated brackets andlknstalled DA3ZA-1 = 5,

Installed calorimefer purge line in aft compartment on Pos, #2.

Reworked high LOX dome purge regulator locading system for faster re-

sponse, Checked high LOX dome purge at 975 loader out and $70 reg. Qutlet.



Obtain quality reading on inert prefill tank - 50.6% water, 0.1 sodium
nitrite, 49.3% preétone.
Completed torque check on engine F-2005 Pos. #1.
Removed manual engine actuators and ME Lab. began installation of
heat shield cover plates,
Compieted installation of chamber exit spray nozzles on Pos. #4.
.Conducted engine components and sequence test (2}. Everything OK.-
Continued gimbal system checkouts.
Ma 196
Removed the following GG fuel purge lines:
Engine F-2005 F/N 88254 S/N 16
Engine F-2007 P/N
Engine F-2008
Engine F~-2010
Engine F-2003
Installed cover plate P/N 308240 on all engines. Lines were sent to
Mr. Hinkle, R-TEST-=SPT.
Changed out DAIO12-1 two times because of transducer failure. Also
changed out DAZZ-] same reason.
Conducted full stage and engine components also conducted simulated
firing.
Tanked fuel and leak checked without.hydrau1ics
Filled hydraulic reservoir on A.M.F. through the engine control system,
Drained down fuel below prevalves.
Conducted engine gimbal system checkout periodically,
May 6, 196
Conducted high LOX dome purge test as follows main supply 1400 p.s.i.qg.

Loader cutlet 950 p.s.1.q.



Reg. outlet 940 p.s.i.qg.
. Engine positions 1-5 respectively 604, 625, 623, 613, 610.

Changed on Gj ball valve opening control line orifice seal plate
because of leak.
Out RD251-4098-0079
In RD251-4098-0079
This change was made on Engine F-2008 Pos. #3.
Changed out teaking 3/8 buld head tee on fuel bubbling position #1.
Conducted normal pre~test procedures,
Conducted S-1C-05.
Post=test inspecgion revealed following:
a. GG ball valve drain Pos. No. | engine F-2005
b. Skirt hat band rippies pos. 4, 1, 3.
. ¢. Purge ring on Pos. 3 skirt exit flare pulied.

Fost-test securing was completed per 5.0.P.

May 17, 1965

Trich flushed chambers 1-5. Water flushed and leak cheéked - no
leaks.

Preserved pumps 1-5,

Drained control systems and changed out filter bypass valve on hy-
draulic skid.

Repair GG ball valve drain pos. No, 1.

Secured engine work platform and rolling deck.

May 10, 1965

Installed manual engine act. pos. 2 & 3.
Inspected chambers and injectors 1, 2, 3, 4, 5,

. Remove DAl, 5, 7 all positions for instrumentaticn check,

Began repair on lower level access docors,



'., Reworked chamber entry 1ift.
Removed DA3-2 DAIO-Z BAD!

May 11, 1965

Remcveéd flak curtains and related brackets,

Changed DA1S to DASS on poesitions 1 and 5,

Completed modification on lower engine access platform trap doors.

Installed DI018, DI019 2,3, 4

Installed DAl, 5, 7 Position #2

Removed actuator intet orifices on Pos, 2 & 3,

Removed CA9-4 - Check revealed short.

Set gimbal protractors to 0 and removed locks on positions 2 and 3,

Fabricated Tnstrumenfation brackets for DAIlG,

Dye checked turbine exhaust manifold on positions | and 3. Pos. #3
." “--revealed one crack at

Retubed engine area purge at chamber exit on Pos., #3.

Began engine torgue check on pos. #4.

Completed actuator installations on Pos. 2 & 3.

May 12, 1965

. Changed DA15 to DAS5 on Position #h.

“Installed all CA9 and CAZ positions 1-5.
Began installation of heat exchanger wraparounds,
Oye check turbine exhaust manifold Pos. 2 and 4,
Control checked for 28 V on all stop backups, good.
Removed manua] engine actuators from engines,
Installed available hydraulic trans.
Fabricated heat exhcanger coil leak check panel.

. ' Leak checked hydraulics and checked actuator zero's on pos. 2 & 3.

Installed DAl, 5, 7 on all positions.



Checked turbine hanger bracket covers - results as foliows:

Pos. #1,
Pos. #2,
Pos. #3,
Pos. #hL,
Pos. #5,

Eng.
Eng.
Eng.
Eng.

Eng.

F-2005
Fézoo7
F~2008
F-2010

F-2003

No cracks
2 cfacks
No cracks
4 cracks

2 cracks

Installed filter bypass valve on hydraulic skid.

Fabricated brackets and installed filter delta P gages on hydraulic skid

and AM.F. uni

t.

Changed out servo pressure gage on fGreer unit.

Drained Greer reservoir below cennection interface and connect suppiy

and return lines to hydraulic system.

May 13, 1965

Modify engine access platforms for heat exchanger line clearance.

Continued Tnstallation of heat exchanger LOX and helium systems,

The following is list of major component:

LOX flowmeter

LOX check valve

#2 #3 #h #5

NA=13=-373 282 324 367 307

3672869 3652926 3655022 3662578

LOX bypass R 005A G0 0l0 008 002
Helium bypass 018 011 008A 037
4 .150 orifices were installed in each LOX jinlet

2 400 orifices were

installed-in each helium iniet

)
1 .870 orifice was installed in each,heliumﬂﬁgss line

1 .200 orifice was installed in each LOX bypass

* Removed Pos, #5 E.A.P. feed manifold for modification due to heat exchanger

crossover line

Check all

interference.

overboard brackets for cracks.

Began drop of test on heat exchanger coils.



May 14, 1965
Continued drop off test on heat exchanger LOX and helium &oils
. Data as follows:

Pos. #1 Eng. F-2005  LOX coil 3" H.E. éoil 43"
Pos. #2 Eng. F-2007 . 2.5" : 24
Pos. #3 Eng. F-2008 I [EY ¥ 211
Pos. #h4 Eng. F-2010 i 35 h L
Pos. #5 Eng. F-2003 " 25" " 2"

Installed pressure switch on AM.F, heat exchanger,

Changed out seals on flush bypass valve on Greer hydraulic unit.

Comptete Greer hook up to ;main hydraulic system.

Contir{ued installation of H,E. hardware.

May 15,

1965

Installed DA36, 37, 39 on all positions.

. Began thrust chamber extension nozzle bracket support installation.

Began installation of helium and LOX H.E.

Thermocoupie data as foliows:

Engfnes F-

He. out temp.

GOX out temp.

LOX in temp.

05

2005

0
5636
5646

10055

2007 2008
5632 8343
5642 8949

6872

7082

7382
8878

Removed engine overboard drain lines for bracket modification.

Hydraulic checkouts with Greer system.

Control gimbai

system checkouts and also clearance checks.

Conducted multi sequence test, finally 45 sec. test completed. Without

gimbal program,

Installed DAT0-3, DA3-2

1965

M'II' May 16,

Continued bracket support welding,



. May 17, 1965

Continued modification of overboard drain line brackets. (Completed}.
Re~installed overboard drain lines E.A.P., lines, |
Removed and cleaned LOX inlet orifice on Pos. #I1,
Removed inert prefill. detector on all positions in preparation for
modification, |
Reinstalled E.A.P. manifold on Pos. #5.
Completed installation of helium and GOX system hardware,
Demonstrated gimbal system malfunctions on Pos. #4 and #3 to Mr. Howard.
Completed installation GOX and helium ipstrumentaticn,
Completed band modification on thrust chamber nozzles extensions as
follows:
Eng. F-ZOQS Pos. #1, installed reinforcing band 347 cres. .125 x T.?S)
. at ref. 09 and 1800..
Eng. F-2007 Ref. 0°.
Eng. F=-2010 Ref, 1860.
Welded reinforcements on inert prefill level detectors. Pos. #1-5.
Completed installation of hydraulic system instrumentation,

May 18, 1965

Completed LOX and fuel system leak checks - 2 fuzz leaks on DA3-4 and DAL-1.
Conducted components test, stop backup solenoid began ieaking in the
open poaitioﬁ thru the overboard line.
Conducted 2 sequence tests - 0K,
Calibrated thrust vector control system with osc, and control,

Conducted gimbal checkouts at % c.p.s. and tZO on pitch actuators,

Pos. #1-4.
. Ran step function +29 on Pos, #l. Both actuatocrs - Yaw & Pitch.

Ran osc. on Pos. #1 G.F.M. inlet and outlet to study pressure surges.



Instailed DA36, DA37, DA3B:5y:2also completed installation of DAIDI2's,
. Reinstalled inert prefill detectors on Positions 1=5 and dye checked
prefill detector welds.

Removed DA-2A-3A, L4, 6, 4008 on all positions.

Removed all beliows covers from heat exchanger and sent to warehouse.

Ihsta]led manual engine actuators on positions#lh,

Installed lock on yaw actuator pos. &4 and removed actuator supply line
and instalied 1/16" orifice in actuator inlet. Open pre-filtration bypass
valve,

installed DAIC15 and DAI017 Pos, 2, 3, &h.

Filled preservative oil tank to overflow,

Leak checked LOX and helium systems to heat exchanger. Leaks as follows:

LOX inlet on heat exchanger Pos, | & 3.
. LOX inlet temp. trans. Pos. b.
: Helium outlet pres. trans. Pos. 3.
Installed flex hoses to E.A.P. manifolds on Pos. 5.

May 19, 13965

installed Pos, #1 DAIDO!2~1, static G. F. M. delta P.

Cleaned tap DA-7-1 and DA-7A-I1.

Filled 800 gal. of prefiil in ground tank -~ Add 2.5 gal. of sodium
nitrite and bubbled for 23 hours.

Removed manual engine actuators and stored on intermediate level, Alsc
installed manual engine actuator cover plates,

Fabricate and installed cover plates on flak curtain attach points.

Installed wrapping on Pos., 5 GOX line to protect from engine area purge

line.

. Deliver engine chamber access 1ift to Balls shop for repair.

Completed installation of calorimeters on engines.



Changed cut stop backup solenaid on Pos. #1, engine F-2005, valve was
leaking in ‘open position to pverboard line. |

Conducted LOX and helium heat exchanger leak check, leak on Pos. 3
LOX inTet,

Chanéed out seal and re-leak checked. OK.

Conducted full sequence with gimbal.system active., OK.

Policed levels 10-11 & 12 for firing.

POOR D-- JOB..!

May 20, 1965

Changed out DAIOQIS and 1017-1 to O—TSOO p.s;i. pickup.

Taped skirt hat bands on all positions top side.

Conducted engine components and engine sequence.

Fuel emergency dump line was damaged when a control man accidently
cycled the emergency dump valve,

Checked out gimbal system with control and csc.

Conducted Test $-1C-T-06 for scheduled duration.

Secured test facility.

Completed engine post4test servicing,
Iinstalled keep-out signs.on engine platforms.
Preserve turbopumps,

May 24, 1965

Inspected main chamber injector the following discrepancies were noted,
Pos. #5 Eng. F-2003  (see notebook for drawing) crack 3'' vertical,
All others fine,
Remocved main LOX valve positicon indicator and limit switch assembly from
#2 MLV on Pos. #5, Eng. F-2003, |
Qut NA5-27336-1B, S/N 3123

In NAG-27336, S/N 3597



Installed manual engine actuators on Pos, #i.
. Removed actuator P/N _ ©OS/N 24

Installed actuator P/N 5/N 25

Torqued stage attach pin and leocked with key.

Installed actuator supply and return lines.

Remcved the following instrumentation.

DA-1 1-5 - DAZ2000A-1
DA-3 -5 DA=-1A-1
DA=7 1-5

Returned actuator 24 to R-ASTR.
Installed MV=74 in hydraulic acc. shutoff valve control,
Began engine torque check., Pos. 1- Pos. 5,

May 25, 1965

. Removed DAZ010-~] sent to Instrumentation.

Removed gimbal filter manifold Pos. #1 eng. F-2005 -

Qut P/N S/N
In P/N S/N
Tap pect housing on 3 Greer hydraulfc pumps and installed drain line to
waste sSump,
Removed and reinstalled fuel pump inlet temps. Pos. 1 & 5.
Changed out DA3%9-3, DA7-3, DA3S-1, DA39-5,
[nstalled thrust OK pressure switch bracket on Pos. #3, Engine F-2008.
Picked up Balleymore cham., 1ift and installed casters.
Completed instalfation of delta P brackets and removed locks on yaw
actuator Pos. #4.
Installed pot on ma%n.LOX valve #2, Pos. #5, Eng. F-2003 (See No, 2
. Mey 2%, 1965). |
Continued engine torque check,

Began installation of heat exchanger flight transducers.



May 26, 1965
. Removed the following flight transducers {(Engine F-2005)
Fuel pump inlet #2, out, S/N 2125, P/N NAG-27316-T2-ic
In S/N 1636
LOX Pump Bearing Jet, out, S/N 1685, P/N NAS5-27316-TID~1c
In S/N 1682
Engine Control Return, out, S/N 1310, P/N NA5-27316-T5-Ic
In S/N
Completed flight instrumentation on heat exchangers.
Installed DAIA-T,
Installed CA=2-1-5, CA-=9-1~5, DA-2010-1.
Clean up shops on 10th Tevel, 11th, and 12th south west tower.
Completed engine torque check on all positions.
. Removed flight turbine cutlet pressure sensing line and installed blind
flange on engine F=2005 Pos, #1.
Retorqued end housing on hydraulic pump No. 2 A.M.F.
Installed PA-7-1, 17,2, &4, 5.
Leak checked thrust OK pressure switch assembly eng. F=-2008.
Began fabrications of engine Position pots.
‘Replaced DA-3-5,

May 27, 1965

Installed DA39-2, 4,

Removed sequence valve end housing and checked GASKO seal on all eng.
positions. Nc gasket discrepancies were noted,

Installed continuous GG LOX injector purge on eng. S/N F-2010 Pos. #4,

OQut - Line Assy. Dome Purge #1 MLV P/N 408846; in Retro-fit Kit P/N

. 18-410061.

Leak checked GG LOX injector purge on Pos. #4.



. Installed flex line on photocon water supply at dishpan Pos. 1-4.
Visual Tnsbection of turbine exhaust manifold and overboard line brackets,
Pos. | omega band #3 bottom #''. crack.
| - Pos. & skirt band #2 veftical ﬁf.crack.

Installed new Tygon drain tubing on Pes. #2,

Repiumb photocon water supply to pickup GG Pc photocon.

Checked out #2 MLV position switch and pot on Pos. #5.

Installed suction system from hydraulic platform to engine platform.
Pulfed all D=55=1-5,

Installed MVY-74-VE on Pﬁs. #3, In S/N.160, Out S/N 158,

lnsta]leq Mﬁ??h iﬁ hydraulic accumulator shutoff valve control,

Leak checked hydraulic system,

. Conducted engine components and sequence.

Preliminary TVC system checkout.

May 29, 1965

June 1, 1965

Instaited DA-59-1-5 and DA-3A-1-5 on modified bracket,

Removed GG hot gas drain line on Pos. #5 & #3.

Conducted components and sequence test,

Calibrated TVYC system on Pos. #1, 2, 3.

Changed out DA~13-2, DA-ihL~2,

Installed DA-Z200A-1.

Tanked up hydraulic reservoirs - AMF 325 gal., Greer 175 gal.

Replumbed accumulator shutoff valve control.

Changed out LOX bypass orifice on Pos. #l & #2, Eng. S/N F=2005
and F-2007, respectively from .200 to .250.

. June 2, 1965

A1l Greer hydraulic motors were greased by C0.T.5.




Changed out MV=74=VE on Pos. #3. Out $/N 160, In S/N 158.
. | Changed because of faulty position swithc,
‘Checked out accum. shutoff vaIQe blockhouse control - QK.
Recal ibrated Pos. #] and ca]ibratéd Pos. #4.TVC system with control and
osc,
Conducted full gimbal program with osc,
InstaIIed engine level access steps from 12th level south side.
Removed DA~1B-1-~5,
Installed DA-8A-1-5 and connected water.
Removed GG hot gas bleed Tines on Pos, #P,:Z, 4, eng. S/N F-2005, F-2007,
F-2010, respectively,
installed engine Pos. pots on Pos. #1 & #3, yaw and pitch plan.
Removed manual engine actuators from engine work level to storage.

. June 3, 1965

Removed My-74-VE on engine $/N F=2008, Qut S$/N 158, In S/N 310.

The stop backup valve leaked by during a seguence.
Installed engine pos. pots on Pos. #! and #3 yaw and pitch plane.
Fabricated brackets for act, delta P DA1018=-1-4 and DAI019-1-4,
Weld repaired the following:
Pos. #4 overboard brackets ? places.
Pos. #] omega band on exhausterator.
Installed CA-22-1-1-5,
Changed out DA-500k4-1,
Completed all pos. GG hot gas drain deletfons.
Installed manual engine actuator access covers.
Conducted engine sequence and checked out gimbal system.

| . Conducted fuel and LOX system leak check - no Teaks.

Installed supply and return temp. transducers on Greer,
|
|



. June 4, 1965 _
Conducted LOX and fuel system leak checks.

Conducted components test.

Calibrated TYC system throughout day.

Clean up 10 & 12 levels for test,

Conducted sequence test cutoff at 85 sec, Eng. 3 main level valve left
open,

Changed out stop backup valve - Qut P/N MV=74VE, S/N 158; In P/N MV-7LVE ,
S/N 310, |

Changed out Boeing fiight act. delta P to static delta P 0-1000 p.s.i.

Tt=tPA-1018 -1, 2, 3, 4 |

DA-1018-1, 2, 3, 4

June 7, 13865

. Changed out DA=22-1,3,4,

Installed Benton hand valves for DA=22 on Pos. |, 2, 3, h,

Leak checked CA-22 on LOX side.

Leak checked LOX outlet toc heat exchanger on dome.
Calibrate eng. position pots on positions 1 and 3.
Conducted components,

Ceonducted 2 sequence test,

Continued TVYC System checkout.

Tanked fuel above prevalves to 8070,

June 8, 1965

Conducted components and sequenct test,
Checked out gimbal system and calibrated with instrumentation and control.

Conducted pre-test S-1C-07 countdown.

. ' During countdown all AC power.

Relling deck bumped pos. 3 thrust chamber,



Conducted $-IC~T~0/ - observer cutoff on fuel pump inlet pres. Pos. #5.
Post-test inspection revealéd the following discrepancies.
Yaw actuator zero shift 5,19,
lLeak on Pos. #5 Eng. control supply line at #2 fuel H.P.D., Eng. S/N
F=-2003.
Leak {hydraulic) on pitch act. return pres. line at weld to return line
flange,
The following lines were found to be deformed:
Pos. #! Pitch return (bad).
Yaw return (slight).
Pos. #3 Pitch return (cracked) see above.
Yaw return (slight)
Pos. #4 Pitch return (slight).
Yaw return (bad).
Thrust chamber leak on Pos. #1 eng. F-2005 just below jacket (hot gas).
Thrust chamber tube leaks on eng. S/N F-2003 Pos. #5.
Zone 2, tube 95 %'' transverse crack
Zone h,.tube 123A seeper
Zone 4, tube 125A seeper
Performed post=firing securing.
Trich and water flushed thrust chamber.
Drained down control system,
Juné 9, 1965
Changed out yaw actuator Pos. #3 Eng. S/N F-2008, Out S/N 21, In S/N 19,
Changed out both seals on Eng. Pos. #5 Eng. S/N F-2003 controi system
flight supply line - Out RD405332-19 at H.P.D.; In RD405332-19
Qut RDLO6332-17 at L=way; In RD-406332-17

Inspected main chamber injectors {FINE).



Repaired chamber tube leaks on Pos. #5 with R.T.V,

Changed out the following instrumentation transducers:

DA-2-2, 5, | - DA-5-4, 5
DA'I'Z, 5 CA-9-1, 2.:' 3.; h’! 5
.DA—IS-Z, 5 CA-2-1, 2, 3, 4, §

Installed manual engine actuators on Pos. #I.
The following actuater return lines were changed out:
Pos. #1 Eng. S/N F-2005, #1 Yaw Qut P/N 60B8300L4-1E, S$/N 0000053
In P/N R-11423, S/N 00000Q1 =~ #2 Pitch Qut P/N 60BB3004-1#, S/N 0000020
in P/N R=11423, S/N 0000002
Pos. #2 Eng. S/N F-2007, #! Pitch Out P/N 60B83004-1E, S/N 0000023
In P/N 60B83004-1E, S/N 0000060 ~ #2 Yaw Qut P/N 60B83004-1E, S/N 0000025
In 60B83004~1E, S/N 0000065
Pos. #3 Eng. S/N F=-2008, #1 Yaw Out P/N 60B8B300L4-1E, $/N 0000049
In P/N R=11423, S/N 0000003 - #2 Pitch Qut P/N 60BB3004~1E, S/N 000005]
In P/N R=11423, S/N 0000004
Pos. #4 Eng. S/N F-2010, #1 Pitch Qut P/N 60B83004-1E, S/N 0000042
In P/N B6OB8300L-1E, S/N 0000068 - No. 2 Yaw OQut P/N 60B83004-1E, S/N 0000052
In P/N 60B83004~1E, S/N 0000064

June 10, 1965

Removed MOOG actuator S/N 17 from Eng. Pos. #! pitch and installed hydraulic
research - Qut P/N 50M35008, S/N 17 tn P/N S/N 016

Removed and reinstalled DA-59-1-5,

Retubed DA-9-T to eliminate heat problem on pickup.

Fabricated and installed brackets for eng, Pos. #2 & #4 sta{nless_steel
products return lines, |

Torque checked dome bolts on eng, Pos. #&, Eng. S/N F-2010 -  OK.

Tighten hydraulic skid panel connections.



. Conducted LOX and fuel system leak checks OK.
|

Visual leak check.on turbine exhaust manifold looked good.
Removed manual engine actuators and installed access covers.
Installed the following instrumentation:
DA-5 -1, 4 DA-13-12, 3 DA-1015-4 DA-1019-3
| Modify bracket for DA-1018-1 on pitch actuator delta P Pos. #1.
! Conducted components and seguence test.
Leak checked hydraulic system.
Installed lock cn pos. #2 yaw actuator, orificed the inlet'znd opened
refiltration valve,

June 11, 1965

Checked off static measuring program $-1C-08.
Leak check fuel system.
. Conducted components and sequence.
Conducted gimbal program checkout.
Recalibrated gimbal system.
Removed brackets from $.5.P. hydraulic return iines.
Conducted Test S-It-08.
Performed post-firing securing procedures.

June 14, 1965

Trich and water F]ushed thrust chamber jackets.
Leak checked chambers.
‘ Same leaks on Pos, #5 as S-1C-07,
‘ Crack trans; tube 9B zone 3 Pos. #I.
Preserved turbopumps.
o Preservative would not flow freely on engine Pos. #1 engine 5/N
. F=-2005. The preservative fiiter'will be changed out.

Leak checked turbine exhaust manifolds:



‘ ‘II' Pos.

June

Pos. #1 two cracks, Pos. #2 four cracks, Pos. #4 two cracks,
#5 three cracks.
Went to movie.

15, 1965

Changed out preservative fiilter on Eng. S/N F-2005 bearing coolant

control valve,

2003

June

In P/N NA5-28057, S/N 101

QutPP/N NA5-28057, 5/N None
Disconnected Pos. #1 and #2 crossover lines at interface,
Inspected injectors.

Cra;ks present in following compartments on Pos, #5, Eng. S/N F-
-5 9, 10, 12,

Turbine exhaust manifold cracks found on following positiens 1, 2

y 3,

Changed out flush bypass vaive on Greer,
Drained down engine control system,

16, 1965

June

Completed engine torque check on Pos, #1, 2, 3, 4, 5.
Gave blood for Odom - all went home,

17, 1965

June

Removed DA-TOT9{ DA1012=3, for checkout.
Began engine area purge tubing for F=1 Ts,
Began buildup of Mark tl hydraulic unit for $-1 TS,

18, 1965

June

Weld repaired engine F=-2005 and engine F=2003 thrust chamber tu_bes,
Continued fabrication of purge tubfng.

Continued fabrication of Mark I|1.

Weld cocoon lugs on thrust chamber skirts.



Completed Mark Il buildup and delivered to F=1 T§.
Completed purge for F-1 TS,

Mounted tubber on engine access platform-for manual engine actuator

installation.

Began fabrication of service tubine brackets,

Completed thrust chamber welding and turbine exhaust manifold cracks.

June 21, 1965

June

Removed engine area purge lines Pos. #3 and #5.

Removed GG LOX purge on Pos. #l and installed continucus purge.

Began interface connects on crossover lines.

22, 1965

"II' Pos.

June

Completed interface connections on crossover lines,

Pull engine area purge lines for skirt band<buckling fix on engines
#1, 5, & .

Continue engine service tubing modification.

Fabricating manual engine actuator buggy.

Fabricate stairway form 12th level.south to engine access platfarm,

Welded hat bands on skirt Pos. #I1.

23, 1965

June

Completed stairway to 12th level south,

Installed oiler and air supply to engine access tugger,
Continued work on engine service tubing.

Contihued work on manual engine actuator dolly,

24, 1965

Installed handrails from 12th level.to intermediate platform north side.
Installed GG fuel drain adaptors on Eng. F~=2005 and Eng. F-2007.
Relocated TV camera on Eng. F-2003 Pos. #5.

Installed 2 gages on hydraulic skid panel.



Continued work on service tubing.
Continued manual engine actuator dolly.
Began installation of retrofit kit on Pos. #5.

June 25, 1965 (Tom Shaner began writing)

Completed re£rofit Mod . #R5266-14, kit No. 18-410059 on Eng. Pos. #5,
S/N F-2003 as follows: |
a. Changed out wraparound line brackets.
b. Changed GG water shield,
c. Installed permanent insulation on turbine water shield,
Began retrofit kit No. 18-410059 on engine Pos. No. 3, S/N F-2008.
Completed change out on GG water shield.
Tape repaired turbopump hanger covers on Eng. Pos. #5, S/N F=2003,
and Eng. Pos. #3 S/N F-2008.
Continued fabrication of manual engine actuator handling fixture.
Completed engine sérvice tubine modifications,
Completed weld repair of thrust chamber hat bands on Pos./ 1, 5, & 4
Reinstalled engine area purge tubing on Eng. Pos. #1.
Replaced 3/4' 0.D. drain ground half on No. 2 side of Eng. Pos. #2.
Replaced thrust chamber jacket 3/8'' purge 0.D. ground half eng. Pos, #2.
Removed chamber entry rigs from beneath engines and secured on level 10.
Began engine insulation installatien from throat dewn on Eng. Pos.
#3 and #5.
June 26, 1965

Completed fabrication of manual engine actuator handling fixture and
brackets.
Removed actuator return lines from Eng. Pos. #3, S/N F-2008 and delivered

to Tepool at F=-1 Test Stand.



Pitch - P/N Qut R-11423, S/N out.OOOOOOM; Yaw = P/N Qut R-11423, S/N Qut
0000003. ‘ |

Removed actuator return lines from Eng. Pos. # 2 & 4 and sent to Hinkle
for X-ray. Eng. Pos. No. 2, S/N F-2007 - Pitch - P/N Qut 60B83004-1E,
S/N Out 0000060; Yaw - P/N Qut 60B83004-1E, S/N Ou£_0000065.

Eng. Pos., No, &4, S/N F=2010 = Pitch - P/N Out 60B83004-1E, S/N Out 0000068
Yaw - P/N Out 60 B8300k-1E, S/N Out 000006k,

Completed retrofit Mod. #RD266-14, kit No. 18-4100 on engine Pos. #3,
S/N F-2008 as follows:

Changed out wraparound brackets.
Changed GG water shield,
Installed permanent insuiétTon on turbine water shield,

Changed wraparﬁund brackets and GG water shield on Eng., Pos. #1, S/N
F=2005. Turbine water shield insulation would not fit due to misalignment
of holes - will be returned to Rocketdyﬁe.

Changed GG water shield on Eng. Pos. #&, S/N F-2010 and began installa-
tion of turbine water shield insulation.

Changed wraparound brackets on Eng. Pos. #2, S/N F=2007, and prepared
yaw actuator for removal.

Cintinued cocoon insulation installation on Eng. Pos. #G.

Repaired photocon_water supply on Eng. Pos. #2.

June 28, 1965

Complieted installation of permanent insulation on £ng. Pos. #2, §/N F-
2007.

Completed installation of permanent insulaticn on Eng. Pos, #4, S/N F~
2010 except for 3 wraparound brackets and one section of turbine insulation.

Installed overboard (.150) and purge (.100) orifices in GG continucus

purge on Eng. Pos. #1, S/N F-2005.



. ' Inspected injector on Eng. Pos, #3, S/N F-2008 - OK,
Continued cocoon installation on Eng. Pos. #3 and #5.

Reinstalled engine area purge tubing on Eng. Pos, #4, S/N F-2010.

June 29 1§65

Injectors on Eng. Pos. #1, 2, &b were reinspected with results as
follows:

Pos. #1, S/N F-2005

Bad ~ Comp. 10, .011" separation between the land and first LOX

ring Tnside the outer circumferential baffle.

Pos. #2, S/N F-2007

Bad - Comp. 3, separation between the land and cutside of outer
circumferential baffle 5'" lone.

Comp. 9, 10, 11, & 12, a separation between the land and outside

. the second LOX ring inside of the outer circumferential baffle,

Pos. #4, S/N F-2010

Bad - Comp., 7, a .020" separation between the outside of the outer
circumferential baffle and the land.

A .006' separation between the rings and radial beffle between com-
partments 11 & 12, from the second to sixth rings from outside of inner cir-
cumferential baffle.

Tanked up both hydraulic reservoirs to full with RP-1 (Greer - 581 gal.;
AM.F. =59 gal.)

Instal led yaw manual engine actuator Eng. Pos. #2 and removed vaw
actuator. Picked up actuator $/N 17 from ME Léb. Actuator set to 59.820
inches. Delivered actuator S/N ___ to ME Lab,

Removed two turbine hanger covers and two sections of turbine insulation

. each on Pes. 2 thru § for turbine hanger bracket inspection. No crakcs were

found,



Installed pitch actuator return tine, P/N SUN

on Pos. #2,

tnstalled yaw actuator return line, P/N S/N

pom zps/ #b.
Plumbed pressure switch to 2%'' water supply lkine on A.M,F, unit.
Filled the inert prefill tank with 50% ethylene glycol mixfure. Trich
tank was low and will be filled tomorrow.
Changed out seals on %'' Robbins on A,M.F. unit, pump No. b,
Inspected injector on Pos. # 5, S/& F-2003 -
Bad - Comp. 7, a separation between land to fuel ring, ring 7,
5 doublets long between hypergol ports.
Comp. 8, a separation between land to fuel ring, ring 7, 5 doublets

long between hypergol ports.

Comp. 9, 10, a separétion between the fuel ring and the outer

. Mmu”'fl
circumferential baffle 90° omeaei—ep ol

Comp. 11 & 12, land to ring cracks intermittently,
Continued cocoon installation Pos. #3.

June 30, 1965

Instatled pitch and.yaw actuator return lines on Eng, Pos. #3, S/N
F-2008:
Pitch = P/N in 6088300&-1F, S/N in - 0000063
‘Yaw - P/N in 60BB3004-1F, S/N in -0000062,
Reinstalled permanent turbine cover insulation and hanger bracket
covers on Eng. Pos. #2 & #5.
Reinstalled turbine hanger bracket covers on Eng. Pos. #3, S/N F-2008,
Installed manual engine actuators at Eng. Pos. #b4,
Prepared Eng. Pos. #2, L4, & 5 a§ follows: |
E%g.'Pos. #2 - Removed bottom half of overboard drain tines. Dis-

connected wraparound lines and purge lines.



Disceonnected pitch actuator supply and return lines. Disconnected
. PVC's except for 4 bolts ea;h. Disconnected actuators from engines,
Eng. Pos. #4 & 5 - Removed bottom half of overboard drain lines. Dis-
connected wraparound lines and purge lines. Disconnected skirt extensions

except for 8 bolts.

July 1, 1965

Pulled engine Pos, #4, 5, & 2 and sent to Ball's shop for injector
replacement.
Covered nozzle extension on Engine Pos, #5 to protect insulation from
rain,
Began prep. on engine Pos, #1 for removal as follows:
Removed LOX PV(C bolts except &,
Removed nozzle éxtension bolts except 8.
. Removed overboard drain lines and engine area purge lines.
Tock Ham to hospita}.

Completed installaticn of all manual engine actuatcrs at Eng. Pos.

#1, "2, & 4.

July 2, 1965 (writfen by Tepool)
| Completed prep. on Eng. Pos. #1, S/N F=2005 for engiﬁe removal .
Remdvad engine $/N F=2005 and delivered to éngine prep shop for inj=
ector replacement.

July 6, 1965 (Written by Shaner)

Installed Eng. Pos. #2 pitch actuator, $/N 23,
Installed Eng. Pos. #2, S/N F-2010 as.follows:
Installed gimbal block bolts,
Installed new LOX pump inlet seal and attached LOX PVC with bolts.

. Attached fuel PVC's with bolts,

Installed skirt.



Installed Eng. Pos. #2 yaw actuator, S/N 25,

Installed Eng. Pos. #4 pitch actuator, $/N 18 and yaw actuator, S/N

Removed actuators from Pos. #4 for installation at Pos., #2.

July 8, 1965

Installed pitch actuator return line, P/N BOB83004-1F, S/N 0000066 and
yaw actuator return line , P/N 60B83004-1F, S/N 0000064 on Eng. Pos. #2,
S/N F=2010.
Torqued gimbal block bolts to 600 ft.-1bs. on Eng. Pos. #2, S/N F-2010.
Torqued and safety wired LOX and fuel PVC's to pump inlets on Eng. Pos.
#2, S/N F=-2010. (LOX = 450 in=-lbs., fuel - 200 in-lbs.}.
Torqued nozzle extension bolts on Eng. Pos. #2, S$/N F-2010 to 120 in-
1bs.
Connected actuator supply lines and wraparound lines on Eng., Pos, #2,
S/N F-2010.
| installed overboard drain lines and engine area purge lines on Eng,
Pos. #2, S/N F-2010. |
Two men supported cocoon installation on Eng. Pos. #3, S/N F-2008.
ME Lab connected flame curtain to dishpan on Eng. Pos, #2Z, S/N F-2010.
Installed Eng, Pos. #l, S/N F-2005 as follows:
Installed gimbal block bolts and attached manual engine actuators,
Installed LOX and fuel PYC to pump inlet bolts. (New LOX pump
inlet seal used).

installed nozzle extension and bolts.

July 9, 1965

Continued hookup of Eng. Pos. #1, S/N F-2005 as follows:

Torqued gimbal block bolts to 600 ft-lbs,

Torqued LOX pump inlet bolts to 450 in-ibs.



Torqued fuel pump inlet bolts to 200 in-lhs,

Installed overboard drain

lines.

Installed engine area purge lines.

Connected and torqued wraparound lines.

Hooked up pitch and yaw actuators to outriggers and connected

actuator supply and return lines.

Torqued nozzle extension bolts to 120~in-lbs.

Installed.Q.D. drains on Eng, Pos. #l| and #2.

Reinstalled turbine water shield prermanent insulation and turbine

hanger bracket covers on Eng. Pos. #3, S/N F-2008.

Two men worked on cococon installation, Eng, Pos. #3.

Installed new gasket seal con nozzle extension of Eng. S/N F-2003.

July :9, 1965

Installed Eng.. Pos, #5, $/N F=2003 as follows:

Installed
Installed
Installed
Installed
Installed

Installed Eng.

gimbal block bolts and connected stiff arm struts,

new LOX pump seal and LOX pump inlet boits.

fuel pump inlet bolts.

nozzle extension and bolts,

overboard drain Tines and engine area purge lines.

Pos. #4, S/N F-2007 same as Pos. #5.

Injectors were replaced in Eng. Pos. #1, 2, 4, & 5 as follows:

Eng. S/N P/N Out S/N Out
F-2003 208081 4068183
F~2005 208081 7031300
F-2007 208081 7076087
F-2010 208081 4068305

While at Engine Prep shop, Eng. S/N.F-2003

was disassembled and cleaned down to the main LOX seal.

checked at 25 scim.

P/N in

2090241
209241
20924

209241

S/N in
4074921
Lo68946
Lo74922
4068840
turbopump on LOX side

LOX seal was leak



July 10, 1965

Continued engine installation as follows:
Torqued and safety wired LOX pump inlet and fue! pump inlet
bolts, Pos, #4 & 5,

Torqued gimbal block bolts and nozzle extension bolts, Pos. #k

&5.

Installed pitch actuator supth line, Pos. #4.

Connected pitch and yaw actuators, Pos. #h,.

.Connected wraparound lines and engine area purge supply lines,
Pos. #b. :

Pos. #5,

Connected wraparound lines XXEXEHEIMEXAXBAXERXNEXKUBBINXXAREX

Reinstalled turbine hanger covers and turbine peramanent insulaticn
Pos. #4.

Installed GG fﬁel injector purge wraparound line Pos, #3 for cocoon
purge supply.

Installed continuous GG LOX injector purge, Pos. #3.

Continued cocoon installation, Pos. #3.

July 12, 1965

Reinstalled yaw.actuator return line, P/N 60BB3004-1E, S/N 0000065 Pﬁs.
fh.

Realigned pitch actuator supply line, Pos. #1 were found slightly
backled. |

Connected engine area purge supply lines on Pos. #l1 and #2.

Disconnected heat exchanger helium and LOX inlet and outlet lines and
installed test plates for coil drop off test, Pos. #3, #5.

Began fabrication and installation of GG LOX injector continuous purge,
Pos, 4 & §,

Installed gimbal block bolts, Pos, #1, #2.



Reinstalled permanent insulation on turbine and turbine hanger covers,
Pos. #2.
Removed gimbal actuator iocks, Pes. #1.
Connected LOX dome outlet to heat exchanger flange, Pos. #1 and #2.
Removed the following instrumentation from Pos, #3 because of cocoon
interferences: DA3A-3, DAI4A-3, DA33-3.
Exchanged the following instrumentation between Pos. #2 and #4:
DA1018 DAZ2 DA39
DA1019 DAI1D
instalied hypergoT simulater, Pos. #2.

July 13, 1965

Completed installation of GG contiﬁuous LOX injector purge, Pos. #h
and Pos. #5. Installation of continuous purge is now complete at all engine
positions, |
Installed LOX dome and GG LOX injector f]usH unit, Pos. #5.

Welded in plates to cover gaps on engine access platforms at Pos, #2

and #4,
Installed fuel pump balance cavity supply line orifices, Pos. #2 and #3.
S/N 2010 ~ .350'" dia., S/N 2008 - ,[360" dia.
Completed heat exchanger coil ''drop=-off' tests, Pos. #1 and #5:

Pos. #1 S/N F-2005 - LOX 3.0 in. water; He 3.5 in. water

Pos. #5 S/N F-2003 - LOX 3.5 in. water; He 4.0 in. water
Disconnected LOX and helium inlet and outlet flanges, Pos. #1 and #2.°
for H.E. coul drop-off test,

Exchanged the following instrumentation between Pos. #2 and #h:



DA1018, DA9, DA2, DA3A, DAS9, DAIQI9, DA37, DAI2A, DAB, DAIC1S5, DA22, DAIlI,
DAT3A, DA1, DA1012, DAIO, DA36, DA5, DA33, DA7A, DA39, DAIL, DAT3, DAILA,
DATZ,

This completes instrumentation changeout, Pos. #2 and #4.

Reinstalied CAlA-4, Pos. #h.

Reinstalled DA3A-3, Pos. #3.

July T4 1965

Hooked up H.E, inlet and outlet flanges after could '"drop-off' test,
Pos. #5. The cld seals were reinstalled.

Installed hypergol simulator, Pos. #1 and #5.

Performed LOX dome and GG LOX injector flush, Pos. #5. 'Removedlflush
unit and reinstalled.dome plugs, GG LOX check valve and GG continucus LOX
purge line.

Installed LOX dome flush unit, Pos. #!, performed LOX dome and GG
LOX injector flush, Pos._#l, removed flush unit and reinstalled dome plugs,
GG LOX check valve and GG continucus LOX purge iine.

Performed H.E. could 'drop-off'' test, Pos. #2, #3, and #h:

Pos. #2, S/N F-2010 - LOX coil = 2 in water; He coil - 2 in. water
Pos. #3, S/N F-2008 * 5.5 in water 3.0 in,water; Pos. #4 S/N F-2007
4.0 in. water, 2.5 in. water.

Installed new H.E. LOX inlet seal, Pos. #3; P/N 404673-27-F, installed
old seals at GOX outlet, He inlet, He outlet, and hooked up all four H.E.
flanges.

Installed new H.E. LOX inlet, He outlet, LOX outlet seafs, old He
inlet seal, Pos. #2 and hooked up all four H.E. flanges. LOX inlet P/N

Lo4673-27-F, He outlet P/N 306261-3, tOX outlet P/N 306261-5,

. % Seal bleed leak at 1/8" boss.



- Installed LOX dome flush unit, Pos. #4, performed LOX dome and GG LOX
. injector flush, removed flush unit, reinstalled dome plugs, GG LOX check
valve and GG continuocus LOX purge,
Installed hypergol simuiator, . Pos. #2, #3, #k.
Gerald Thompson reinstalled chamber exit spray lines and braces removed
for engine removal.
Installed LOX dome flush unit, Pos. #2, performed LOX dome and GG LOX

injector flush, removed flush unit, reinstalled dome plugs, GG LOX check

valve and GG continucus LOX purge.
Performed LOX purge systems leak check, all positions. A weld crack
was found at Pos. #&4, S/N F-2007 on the No. | side LOX dome purge supply
line just upstream of the No. 1 MLV, (Crack must be weld repaired,
Reconnected LOX dome outlet flange to H,E, LOX supply, Pos. #1, 2, 3, 4,
. and 5. Leak checked flanges with high LOX dome purge on. OK.
Connected all H,E, flanges using old seals, Pos, #! and 4,
Reinstalled DA3A-3, DAIL4A-3, DA33, Pos, #3.

! Relocated DA3A, DAILA, DA33, Pos. #5.

‘ July 15, 1965

Installed gimbal block boots, Pos, #l and 5.

Fabricated and installed 0.200-inch orifices (2) in cocoon purge supply
Iiné, Pos. #3 and 5.

Changed out pitch actuator return line, Pos. #4, S/N F-2007:
Out - P/N 60884003-1F, S/N 0000060; In -~ P/N 60B83004~1F, 5/N 0000069,

Removed No. 1 LOX dome purge supply line from Pos. #4, S/N F-2007, and
sent to Test Support Shop, Joe Mullins, for weld répair.

Installed GG fuel injector purge wraparound line for ceccoon purge supply,

. Pos. #5, S/N F-2003.

Removed gimbal actuator locks, Pos., #2.



Torqued and safety wired He inlet and outlet, LOX inlet and GOX cutlet
fianges, Pos. #1 thru 5,

Added base plates to 4 engine access ladders.

Reinstalled 46;1 LOX dome purge supply line, Pos. #4, after weld repair.

Changed out pitch actuator return line, Pos. #3, S/N F-2008:

Qut: P/N 60OBB3004-1F, S/N 0000063

In: P/N 60B83004-1F, S/N 0000075

Installed DATA=4,

Re-ran calorimeter purge line, Pos. #2, S/N F-2010.

.Removed pitch and yaw manual engine actuators from Pos. #1, 2, and 4 and
lowered to rolling deck.

Completed instsilation of all cocoon bracketry and thrust chamber parels,
Pos, #3 and 5.
July 16, 1965

Reinstalled DAICIg-~1, Pos, #I.

Reinstalled DA~1012-3, Pos. #3.

Completed reinstallation of turbine permanent insulation, Pos. #4.

Reinstalled CAlA-2, Pos. #2.

Removed manual engine actuater handling rig from engine platferms and
secured on rolling deck.

Attempted to bring up hydraulics; after all 3 Greer main pumps were on
and pressure at 500 p.s.i.g., main pump No. 2 shorted ocut in the pump J-box.

Activated and checked out cocoon purge, Pos. #3 and 5. Hand req. set
at 200 p.s.i.g. and stage Pos. 5.valve cycled.

Replumbed photocon water supply, Pos. #2 and &4,

Reinstalled 0.200~inch orifice in cocoon purge supply line, Pos. #5.



July 17, 1965

Performed heat exchanger LOX and helium lines 1gak chedk, all engine
positions. LOX lines - 400 psig, helium lines - 200 ps.i.g. The following
leaks were found:

a. Position #! - A small leak at the helium outlet seal leak detect
boss. No action taken.

b; Position #2 = Flange leakage at the LOX inlet and outlet flanges.
Sealss were replaced,

c.” Position #5 = Flange leakage at the GDX outlet flange. Seal re-

. placed.

d. Positions #3 and § ~ A small leak at the helium cutlet seal leak
detect boss, Pos. #3, LOX outlet seal leak detect boss, Pos. #5.

e. Position #7 and 2 - Small fuzz leaks at GOX and helium outlet flanges
at station 109, No action taken,

Attempted to bring up Greer hyaraulic unit. No press. control - 750

max .

Performed hydraulic system components test. Used a temp. cluge for
crossover valves.

Started A.M.F. unit and performed complete hydlrau]Tc system engine
contrel system, thrust vector control system, flush bleed, and leak check,
Internal leak found in hyd. skid valve.panel gage. Replaced fauity gage.

Performed engine sequence test. Attempted complete stage sequence
test. Unsuccessful due to faulty cperation of pressure switches in LOX
and fuel tank,

Performed complete leak check on LOX and fuel systems on engines.

Continued cocoon installation pos. #3 and 5.



July 19, 1965

Performed a partial components and seguence test,
Developed a leak across the stem seal on the Greer supply cross over

valve. Removed the position switch and actuator and replaced the stem seal,

Reassembled the valve assembly.

Installed manua! engine actuator bracket covers, Pos. #l, 2, 3, & &4,

Fabricated a new position switch actuator adaptor for Greer supply

" crossover valve,

Two men supported the cocoon installation, Pos. #3 and 5.

July 20, 1965

Fabricated and installed new handrails along south and west sides of
rolling deck.

Removed DA1018-3 because of actuator insulation interference.

Installed a base plate on engine access ladder.

Attempted 4 sequence tests. Two were successful.

GG ball walve position switch, Pos. #1, S/NIF-ZOOS, was replaced by
Ball's shop. The switch actuator rod was frozen and had broken locose from
the ball valve linkage.

Extended and retracted pitcha:and yaw actuaters at all engine pesitions
to checkout gimbal equipment.

Removed manual engine actuator bracket cover plates at two positions.

Installed manual engine actuators, Pos. #3.

Drained hydraulic control ‘system.

Installed the following transducers:

DATA-3, DA12-5, DA7-3, DA1L-2, DATA-I

July 21, 1965

Installed new pressure switch in heat exchanger water supply line,

A.M.F. hydraulic unit, Switch set at 10 p.s.i.g.



.

—

Instailed 0-100 pfs.i.g. gage in heat exchanger water supply line, A.M.F.
unit. f

Confiected manual engine actuators, Pos. #3. This required removal of
cocoen bfackei_ﬁfound turbopump.

Disconnected pitch and yaw supply and return ducts, pitch and yaw
actuators;~Rgos. #3.

Installed new actuator engine connect pins and actuator bellows, pitch
and yaw, Pos. #3.

Reconnected pitch and -:yaw actuators, supply and return ducts, Pos. #3.

Painted new handrails on rolling deck.

Modified engine access stairway to level 12 and added back plate to
stajrway.

Reinstalled CAI0-3.

July 22, 1965

Brought up hydraulics 8:30 a.m. Attempted Greer unit operation. Still
ne pressure control.

Brought up A.M.F. hydraulic unit, main No. 1, and repeated hydraulic
system leak check. A.M.F. H.E. water pressure switch functioned satisfactor-
ily.

Performed 3 complete sequence tests, GG ball valve cycled freely,
Switch travel rod moved freely a2lso. Switch assembly was reassembled and
reiﬁstaTIed en GG ball valve. OQOperation QK.

Calibrated pitch and yaw actuators, Pos. #2 and 4.

Yaw actuator, Pos. #1, S/N 10 MOOG, went hard over 5.2° extend with
no servo current inpﬁt (plug disconnected).

Reinstalled DA1018-3 and DAIC19-3.

Supported cocoon installation with two men, Pos, #5,

Fabricated brackets for and installed CA5049-2 and CA5051-2, Plumbed



calorimeter purge lines to both pickups, Pos. #2;
Reinstalled DA9-1 and DAiA-5 and DAlA-2.

July 23, 1965

Brougﬁ up Greer hydraulic unit and began trougle=-shooting pressure control
problem. Main line temp. rapidly increases and pumps go to full volume., Sus-
péct backflow through flush bypass valve,

quught.up AM.F. hydraulic unit and ¢ycled yaw actuator, Pos, #1 for
Bill Howard. Also cycled yaw actuator, Pos. #4 for Boeing people to observe
actuator return line movement,

workea on cecoon installation, Pos. #3 and 5,

Performed coccon purge checkout with recorders on; results as follows:

Loader Qut CALQ26-3 CALO12-3 T set
Pos. 3 Only 160 p.s.i.g. 129 p.s.i.g. 150° F 230°F
Pos. #3 and 5 160 p.s.i.q. 125 p.s.i.q. 1500 F 230° F

Rigged up hoist and pulleys.

Drained down Greer hydraulic unit and began removal of flush bypass
valve.

Picked up new actuator from_C01d Cal and delivered to ME Lab for length
setting.

Picked up actuator from ME Lab and brough to test stand.

Welded bracket for pitot tube on nozzle extension, Pos., #5, S/N F-2003,

Reinstalled DA2010-5.

July 24, 1965

Drained down engine hydraulic contrel system for actuator removal,

Removed manual engine actuators from Pos. #3 and installed at Pos. #1.

Removed vaw actuator, Pos. f#1; and reinstalled new yaw actuator. Pin
and nut were galled during removal and were replaced: Ouf - P/N SOMSSOOB,

$/N MOOG 10; 1n - P/N 50M35008, S/N MOOG 13.



' Y Reméved flush bypass from Greer hydraulic unit and installed Grayloc
. GR25 blind flanges at conn.ections. |

Plumbed drain line from Greer waste catch tank,

Plumbed drain line and valve from boost pump 2nd stage fitter,

Installed fuel pump inlet gimbal boots at Pos. #3, S/N F-2008. Inter-
ference problem between No. 1 pump inlet and instrumentation cable., Top
of beot carnct be secured. Could not install Pos. #5 boots because of
cocoon install would have to be removed,

Installed two turbine exhaust igniter adapters, P/N 209221 on Pos. #1,
S/N F-2005.

July 26, 1965

Brought up hydraulics, A.M.F. unit and performed engine components test
and three complete stage sequence tests.

. Picked up ''systems valves not 0K''. light on A.M.F, control panel,
Investigation revealed a broken position switch adapter in the A.M.F. supply
valve,

Removed MOOG actuator, S/N 10, and delivered to R-ASTR=NFS, C. Cornelius,
Tanked up fuel (RP-1) in the hydraulic units, 800 gal. in Greer, topped off
with 60 gal, in the A.M.F. unit.

Repaired switch adapter in the A.M.F. supply vaive.

Calibrated Pos. #1 and 3 pitch and vaw actators with control and recorder
room, Recalibrated Pos. #2 and 4, pitch and vaw actuators.

Removed manual engine actuators from Pos, #1.

Reinstalled manual engine actuator bracket covefs, Pos. #1, 2, 3, & 4.

Attempted checkout on Greer hydraulic unit., Still no luck,

Continued cocoecn installation, Pos. #3 and 5,

. Changed out MV74VE stop backup solenoid, Pos. #3. Out - S/N 10, In -

S/N 309.



e

July 27, 1965

Installed two new APCO pressure regulators (dome loaded} in hydraulic
skid panei.
Changed out DATLA-T, Pos. #1.
Filled the trich tank.
Checked level of inert prefill tank. Full.
Completed checkout of Greer unit., OK.
Trouble was three problems:
-a. Backflow through flush bypass valve.
b, Bad diode cord in checkout conscle.
c. Servo accumulator pressure low duoe to erroneous reading on faulty
gage.
Installed suction line on Pos. #3 pitch actuator to carry away piston
leakage.
Fabricated and installed actuator purge lines and hypergol purge 1ines
at Pos. #3.utilizing old engine area purge lines.
Gimbaled Pos. #! and 4 with motion sameras on actuator return lines:
1 c.p.s. + 29 yaw - Sine
2 c.p.s. t Té yaw ~ Sine
2 cop.s. + 20 Yaw - Sine

2 c.p.s. + 3°

pitch - Sine
+29 step yaw - | c.p.s.

l c.p.s. iZO yaw ~ Sine

Recalibrated Pos. #1, 2, 3, & 4, pitch and yaw actuators for +3°, 1 =
2 inches, with control and recorder room.

Re-plumbed photocon water drain line, Pos. #5.

Continued cocoon inst?I1ation Pos. #3 & 5.

Calibrated Pos. #1, dome poéition pitch and yaw planes, Pos. #1 = iﬁo,

29 = 1 inch.



July 28, 1965
. Greer hydraulic unit main No. | pump shaft seal went out over night
leaking approximately 200 gal. of RP-1. Greer unit was started but seal
leak did not improve,
Performed complete engine components, and sequence test., Performed
gimbal system checkout and dry run of gimbal program at 0,10 degree.
Pressurized LOX and fuel systems and leak checked.
Tanked fuel down to engines, leak checked and clesed fuel prevalves,
drained down fuel system.
| Re-installed: DA3A-1, DA3-T, DA22-1, DAIQI2-2
‘Welded four camera mounts below each holddown arm and one mount on north
side of §.E. tower leg for Jack Moss,
Removed and plugged up DABA-3 & 5.
. Welded the following thermocouples on the engines:
CA5049-2, CA5051-2, CAS5055-1A, CAS5055-4, CA5055-5, CA5058-2, CA5058-2,

July 29, 1965

Performed Saturn pre-test countdown per Procedure No. 76.

Ran dry run gimbal program checkout and re-calibrated where required,

Leak checked LOX and fuel systems.

Conducted components and sequence test,

Conducted Test S$-1C-09. Cuteff due to LOX pump inlet, Pos. #3, S/N
F=2008 below redline. (Auxiliary pressurizing valve did not open).

Pos. #4 pitch actuator, S/NI18 went hard over extend to 3.75 degrees
after cutoff. |In attempt to bring actuator back to null, nozzle extension
struck handrail bracket on lower engine platform causing damage to lower hat
band and skirt shingle,

. Performed partial engine post-test inspection and servicing:

a. Removed hypergoi



. b. Detanked propellants
c. Drained engines
d. General engine inspection

Completed measuring program check-off prior to test.



July 30, 1965

1. Ran two sequence tests for Lindsey. Pressurizing valves worked OK.
2. Inspected main injecters on all engine positions. Injectors QK,

3. Trich flushed and water flushed thrust chamber jackets on all engine
positions. Found one transverse tube crack, tube 9B, zone 3, engine Pos.
#1. Same crack noted after $-1C-08,

4, Preserved turbopumps, Pos. #1, 2, 3, 4, &5.

August 2, 1965

. Drained down hydraulic control system, removed heat shield manual

engine actuators, Pos. #4b.
2. Changed out pitch actuator, Pos. #4:
P/N out 50M35008, S/N out M.18
P/N in 50M35008, S/N in H.R. 020
3. Changed out shaft seal on Greer main pump No. 1 as follows:
a. Disconnected electrical J-box.
b. Knocked out 2 dowel pins on motor and pulled motor back.
c. Removed 4 mounting bolts on motor.
d. Used wheel puller to remove pump half of coupling,
e. Changed out seal.
f. Reassembled pump.and motor., Used dry ice to pack pump shaft
and heated pump coupling.
4.  Changed out CALO012-3,
5. Removed, cleaned, and reﬁlaced strainer in A.M.F. water supply line.
6. Removed DA8A-1, 2, 3, & ﬁ. These were dropped.
7. Changed out CA9-1, 2, 3, 4, & 5.
8. Changed out CA2-1, 2, & 4.

g, Fabricated new bracket and replumbed DAT019-4,



August 3, 1965

1. Brought up hydraulics (A.M.F. unit) approx. 8:30 a.m. with main No. |
and conducted engine components, and 8 sequence tests,

2. Pressurized LOX and fuel 'systems with prevalves open and performed
[eak checks,

3. Inspected all actuatér nul'l positions and all actuator return lines
for buckling, [nsulation was removed on Pos. #3 for inspection, Everything
_ o : o

4.  Tanked 770 gal. of RP-1 in Greer unit, 100 gal. in A.M.F.

5. Started Greer.hydrau1ic unit and completed checkout. Seal 0K.

6. Calibrated -actuators on Pos. #1 and 2 with control and osci]lograph;.
7. Weld repair ed skirt on Pos., #4 and tube crack on Pos. #].

8. FCSM was found bad on Pos. #5,

9. Removed manual engine actuators from Pos. #4 and reinstalled manual
engine actuator bracket heat shield covers;

August 4, 1965

1. Brought up hydraulics (Greer unit) at approx. 9 a.m. No indications
on crossover valves due to a short somewhere in contrbl wiring.

2. Conducted complete engine components test and six sequence tests,
trying for a 1-4 cutoff.

3. Calibrated actuators con Pos. # 3 & 4 with contrel and recorder room.
“Ran a gimbal SYSteh checkout and a dry run on the gimbal program.

ﬁ. Tanked fuel (208,000 gal.) with hydraulics off and stage supply and
return valves ciosed., Prevalves on Pos. #3 and 5 were open; Pos. #1, 2, &
4 were closed, .

5. Pressurized fuel tank to 8 p.s.i.g. and leak checked fuel system on

Pos. #3 and 5,



6. Performed engine drains, Pos. #3 and 5,

7. Reinstalled CA9=2.

August 5, 1965

1. Brought up hydraulics (Greér_unit) and ran engine ;omponents test
and sequence test. During first components test the No. 2 MLY, Pos. #4,
S/N F=2007 did not give a closed indication when valves were re-cycled.
2. Shut down hydraulics, drained control system, and repaired position

switch on MLY. The pin retaining the yoke with the biock had fallen out.

3. Removed the water strainer from the Greer unit and at the water pump

No. 2 inlet when water pressure at Greer unit dropped tc zero.

L. Checked off measuring program.
5. Safety wired all drain quick discennects,
6. Perfarmed Saturn Pre-Test countdown.
- I - o .

7. Conducted Test S-1C=10 at approx. &~ 02 PM for /4—'3442’%"‘”{4/’” :

5 47 o v o
8. Performed visual inspection on engines and post-test securing operations.
9. Drained engines and went=home.
10. Fires were found under cocoon on Pos. #3 and 5, still burning 1 hour

after test, when removing service panels on insulation. Fires were at top
of nozzle extension around turbine exhaust igniters area, drain quick dis-
connects and weep holes. Dry chem. exting. were used to put out fires.

August 6, 1965

1. Brought up hydraulics (Greer unit) and ran 2 sequence tests.
2. Trich. flushed and water flushed all engine position jackets.
3. Leak checked thrust chambers on all engines. Pos. #5, S/N F~-2003
had 3 tube cracks:
a. Tube 95, zone 2, transverse weld crack.
b, Tube 128R, zone L, éeeper at manifold.

¢. Tube 168B, zone 4, seeper at manifold.



. 4, Preserved turbopumps, Pos. | thru 5.

August 9, 1965

1. Inspected main injectors, Pos. #1 thru 5. Injectors on Pos. #1, 3,
L4, & 5 were QK. Pos, #2, S/N F-2010 injector was found cracked as follows:
a. A 0.003" separation 1=-inch long between the LOX ring to land area,
along the outer edge of the first LOX ring outside the outer circumferential
baffle in compartment 1,
b. Compartment 6, a 0.003”'5éparation 2-inches iong, same as above.
c. Compartment 7, & 0.003" separation 5*inches long, same as above,
2. Drained down hydraulic Control.system.
3. Started removal of cocoon insulation, Pos. #3 & 5.

August 10, 13965

1. Continued removal of cocoon insulation, Pos. #3 & 5. Cursory inspection
. revealed that fires had reached above throat on engines. External chambers

were heavily socoted from throat down.

2. Cleaned up the 10th ]evéI.In the sw. tower leg.

3. Removed thr thrust OK pressure switch manifold and installed blind

flange on Pos, #3, S/N F-2008. Manifold was given to Tepool for F=-1 Test

Stand.
4. - Inspected pitch and yaw actuator return lines, Pos. #1, 2, 3, & 4 for
buckling. .

Auqust 11, 1965

l. Completed removal of cocoon on Pos. #3 & § exceﬁt for heat exchanger
lines and wraparound lines insulation.
2, Removed heat shield covefs over manual engine actuatoer brackets, Pos.
#1, 2, 3, & 4.

. 3. Installed manual engine actuators, Pos. #1, 2, 3, & 4,



"Auqust 11, 1965

l. Completed removal of cocoon on Pos. #3 &5 except for heat exchanger
lines and wraparcund lines insulation.

2. Removed heat shield covers over manual engine actuator brackets,
Pos. #1, 2, 3, & .

3. installed manual engine actuators, Pos. #1, 2, 3, & 4.

August 12, 1965

1. Disconnected supply and return lines to pitch and yvaw actuators, Pos,.

#1, 2, 3, & 4.

2. Installied gimbal actuator locks on pitch and yaw actﬁators, Pos. #1,
2, 3,8 4.
3. Removed: DAIDIS - 1, 2, 3, & 4
DAIOIZ=T, 2, 3, & 4L
DAIOIB-1, 2, 3, ¢ &L
DAfOI9-l, 2, 3, &4
CATO14-]
i, Removed servo-vaive covers on Pos. #l thch.and vaw, Pos. #2 pitch

and yaw, and Pos. #4 yaw actuators and disconnected all accelerometers.

~Auqust 13, 1965
1. Removed pitch and yaw actuators, Pos. #!, 2, & 3. Removed yaw actu-

ator Pos. #4,

Locaticn : P/Nf0uf T S/N Qut
#1 Pitch 50M35008 ' H.R. 016
#1.Yaw | ~ 50M35008 M. 13

#2 Pitch 50M35007 M. 23

#2. Yaw 50M35008 M. 25

#3 Pltch 50M35008 M. 22

#3 Yaw 50M35008 M. 19

#4 Yaw 50M35008 M. 17



. 2. Began cleaning soot from burned areas on Pos. #3 and 5.
3. Removed, cleaned and replaced water strainers in water pump No, ! and
No. 2 pump TnTéts, and Greer H.E. water supply line.

August 16, 1965

l. Delivered seven actuators to Astrionics Lab for re-work.

2. Completed cieaning engines Pos. #3 & 5.

3. Continued cocoon insulation removal on Pos. #3 and 5. (Wraparound lines
and heat exchanger fines.)

4. Began ‘engine torque checks, Pos. #1, 2, 3, 4, & 5.

5. . We]ded grating down at.the Ne., entrance to the rﬁlling deck.

August 17, 1965

1. Removed  Pos. #1, pitch and yaw actuator return lines and gavé lines,
seals, nuts, Bqts and washers to F—-1 Stand to be used con F-2009, Test FW-
-‘III' 0l11.

' Pitch - P/N out R-1143, S/N out 000002

Yaw = P/N out R=1143, S/N out 000001
2. Performed dye penetrant check on turbine exhaust manifold, heat ex-
changer helium and LOX inlet and outlet flanges, and igniter bosses on
Pos. #1, 2, 3, &, & 5:

Pos. | -.3 —_&” weld cracks in omega joints.

Pos. 2.- 2 - & weld cracks in omega joints; 2 = 2'' weld cracks at
top of gussets.

Pos., 3 - 2 - ¢'" cracks in gusset welds.

Pos. &4 - 11 cracks in gusset welds.

‘Pos. 5 - y cracks in gusset welds.

See thrust chamber exhaust manifold damage report forms for location.

. 3.Removed cocoon from relling deck and stored in Nwy tower leg.



L., Stored Aircraft Poros Media filters in Nw. tower leg.

August 18, 1965

"1.. Performed heat exchangers drop-off test on helium and LOX coils on

engine Pos, #1, 2, 3, 4, & 5:

Pos.  S/N LOX He
] F—2005_ L. 5 (4" seal) 3.5
2 F-2010 2.5 3.5
3 F-2008 4.0 4,0
b F-2007 1.0 . W5 (3" seal)
5 F-2003 1.5 5.0 (3" seal}
2. Re~installed heat exchanger helium and LOX inlet and outlet flanges,’

torqued bolts. .Used old seals, Pos. #1, 2, 3, 4, & 5.
3. Completed engine torque checks, Pos., #1, 2, 3, &4, & 5.

4, Delivered LOX prevalve to Fab Lab.

5. Cleaned up rolling deck and engine levels.
6. Removed pitot static pressure pickup from nozzle extension on Pos. #5.
7. Removed, inspected, and re-installed thrust chamber drain quick dis-

connects on Pos. #1, 2, 3, 4, &8 5. New seals were used (901-SC, Pos. #1,
2, 3, & 5; 900-S, Pos. #4).
8. Began prep. on Pos. #5, S/N F-2003:ifor engine removal.

August 19, 1965

. Completed prep. on engine Pos. #5 for_remové].
2. Prepared engine Pos. #1 and 2 for removal:
a. Disconnected wraparoﬁnd'lines.
b, Removed all but four bo]ts in FPl and LPL.
c. Removed all but eight bolts on skirt,

d. Disconnected fuel bubbling lines and DA2Q10-1 and 2.

e. Removed four gimbal block bolts,



f. Removed engine area purge lines,

g. Removed overboard drain tines.
3. Had engine dollys and engine vertica} inéta!ler delivered to test
stand, .

4, Had all electrical control and instrumentation cabling disconnected ! _ i

from Pos. #1, 2,6 5.

c. Disconnected flame curtains from Pos. #1, 2, & 5.
6. Removed access. platform sections at Pos. #2 & 4,

7. Brought Tift-a-loft to stand from support shop.

~August 20, 1965

1. Locaded LOX cutbeard PVC compressien too! and handling fixture on

truck for shipment to Rocketdyne EFL,

2. Removed Engine Pos. #I, S/N F-2005 and sent to Engine Prep Shop.
3. Removed Engine Pos. #2, S/N F-2010 {one with cracked injector) and
sent to Engine Prep Shop.

August 23, 1965

1. - Removed the remainder of the cocoon insulation, Pas. #3 & 5.

2. Began re-installation of engine area purge tines, Pos. #3 & 5.

. 3. Ran cocoon purge checkout tests for data verification,

4. Tightened up all firex nozzles on rolling deck level and engine de=

luges.
E." Installed drain vaives on swirl chamber for hydraulic control system,

Pos. #1, 2; 3, 4, &5.

- 6. Began weld repair of rolling deck.

Auqust 24, 1965

1. Continued installation of engine area purge tubing, Pos. #3 & 5.
2. Continued weld repair of rolling deck,
3. Fabricated and instailed new handrail sockets for engine platforms,

Pos. #4.



L, Ordered new gimbal block bolts, nuts, and washefs.

5. Completed tightening all engine deluge and rolling deck level firex
nozz]es.

6. Remcved flak curtain bracket covers and began fabrication of new

metal covers.

August 25, 1966

.  Continued weld repair of .rolling deck.

2, Completed fabrication of new flak curtain bracket covers, and in-

stalled on T-bird. (8 covers)

3. Began fabrication of new handrails for chamber entry rigs, made of

“aluminum (for 2 rigs).

4. Fabricated drain buckets for turbopump preservation operation,

August 26, 1965

1. Instalied new southwestern pressure switch in hydraulic skid valve

panel for hydraulic press. OK (1400 p.s.i. pickup, 1370 p.s.i.g. drop~

out).

2. Completéd weld repair of plating on rolling deck.

3. Continued fabrication of chamber entry rig personnel platforms.

4, Installed hand valve upstream of remote control]ed.vaive in inert
prefill line. |

5., Installed new remote controlled solenoid valve in inert prefill line.

August 27, 19665

1, Released a section of skirt cocoon, Pos. #5, $/N F-2003, {portion

around pitot tube) to Mr. Brunnett of Boeing by J. Odom's 0K.

2, Began fabrication and installation of auxiliarry hydraulic reservoirs
fii1l line. (Off fuel fill Tine downstream of filter.)
3. Continued fabrication of chamber entry rig platforms,

August 28, 1965




. Completed fabrication and insta?lafion of hydraulic auxiliary fill
line.
" 2. ,.Cohtinued fabricat?on.of thrust chamber entry rig platferms.

3. Replaced tygen tubing on thrust chamber drain hoses.

Auqust 30, 1965

I.  Replaced all thrust chamber 3/8" quck disconnects and added néw
lines as required tc provide &4 each at each engine position.

2/ A slight amount of fuel drained from Pos. #! and 2 hydraulic supply
and return lines at Sta. 109 when M.E., Lab people disconnected umbiiical

plate No. 2. When air entered the lines, some residual fuel bled out of

the lines.
3. tnstalled blind flanges on hydraulic supply and return stage interfaces,
Pos. #1 & 2.

4, Completed fabrication of 2 new thrust chamber entry rig platfoerms and
handrails.
5.  Began fabrication of equipment cabinet at Pos. #4, rolling deck level,

Auqust 3], 1965

1. Completed installation of'preservative oil buckets and drain lines,
Pos. #1, 2,3, 4, & 5. |

2. Modified thrust chamber entry rig by adding a ram bleed valve for
emergency lowering. |

3. Removed heavy grating over access panel for bottom of rolling deck
at Ne., corner and fabricated a hinged access door.

b, Comp]eted.fabrTcatIoH of equipment cabinet at rolling deck.

5. Modified thrust chamber entry rigs for p?gtabfe extension cord,
storage rack, quick removal of contrqls, and hooks for breathing gear and

lamp.



. September 1, 1965
1. 1. S/N

Replaced GG injector assembly with latest configuration, Eng.
F-2003.

P/N out - 30833

S/N édt553597918

P/N in - 308335

P/N out - 4073872
Z. During injecter disassembly, the strainer in the GG ball valve LOX

intet was found to have a portion of the wire strand missing at the apex

of the wire mesh, Installed a new strainer assembly. P/N in and out -
308&32.
3. Fabricated strainer screens for preservative oil drain buckets, Pos.

#I, 2! 3! j_+‘| 8 5'
. L, Sent old GG water shield covers to warehouse.

5. Bolted down twe plates on relling deck.

Septembef 2, 1965
1. Insta}led shelf in new storage cabinet and painted.

-2, Completed installation of new GG injector, S/N F-2003.
3. Began installation of thr@st vector controi system on S/N F=2003,
hardware was obtained from S/N F-ZOIO..
4, Began installation of name plates on engine service tubing interfaces,
5. Installéd safety lines on engine access platforms where engines had
been removed.
6. Delivered old GG injector from S/N F-2003 to Test Support Shop for

dye penetrant Inspection. No cracks were found. Hinkle stored injector,

September 3, 1965

. 1. Completed name plate installation on service tubing interfaces.



2. Installed name plates on;hydraulic firex control panel. |nstalled
missing hameplétes on hydraulic skid valve panel.
3. Fabricated and installed new telephone stand for 12th level sw.

tower leg.

4, Straightened up cabinets in 11th level sw. tower leg and performed

general clean up.

September 7, 1965

I, Installed new bolts and locknuts on engine sérvicing ladders.

2. Checked all engine servicing flexhcses and replaced damagqed ones.
3. Paiﬁted hoists and snatch blocks on engine level.
b, Removed femaining coccoon bracketry on S/N F=2003,

5. Fabricated and installed new hocks for holding back folddown portions

. of engine access platforms, Pos. #2, 4.

| September 8, 1965

1, Mounted air breathing pump permanently on rolling deck.

2. Began fabrication of protective enc]osﬁre for air pump and breathing

gear. |

3; Segan fabrication of handling dolly for actuators.

H; Began inspecting and preparing gimbal block bolts for engine installation.

Seéﬁember 9, 1965

1. Completed fabrication of protective enchsure for air pump and painted.
2. Cieaned inspected and lubricated aétua£0r bolts for upper and lower
cﬁnnections. _ | ' i o
3. Replacea all 3/8“ tygon drain hoses, Pos. #2.¢

4, Fabriaated and installed a door lock assembly for air pump enclpsure.

5. Fabricated hanger assemblies for engine service ladders and installed

cn engineddeck.



.‘ September 10, 1965
| . |

Cleaned, inspected, and lubricated all upper and lower actuator attach
bolt assemblies.
2, Began fabrication and builup of facility panels for MTF.

" September 11, 1965

1. Continued fabrication and buildup of facility panels for ;MTF.

2. Removed nozzle extension and engine from Pos. #5, S/N F-2003.
3. Installed engine S/N F-2003 aﬁd nczzle extension in Pos. #2.

4, {nstalled new fuel pump inlet and LOX pump inlet seals with new bolts.
__5. - Installed gimbal block bolts and hooked up manual engine actuaters

to Pos. #2.

September 13, 1865

1. Continued fabrication and bgi]dup of facility panels for MTF.
. 2. Continued hook-up of Pos. #2, S/N F-2003 as follows:
a. Torgued and dsfety wired LOX and fuel pump iniets,
b. Installed overboard d}ain lines,
c. Began iﬁsta]]ation of engine area purge tubing,

d. Hooked up wraparound.

September 14, 1965
. Continued fébrication and buildup ef facility panels for MTF.
2. Changed cut engfne éerv?cing.flexhoses,_Q eéch, at each engine pos-
ition.
3. Continued hook-up of Pos. #2, S/N F=2003 as follows:
a. Torqued and safety wired wraparound lines,
b. Completed installation of engine area purge tubing,

¢, Torqued nozzie extension bolts,



September 15, 1965

1. .Continued fabrication and buildup of facility panels for MTF.
2. Changed out stop backup solenoid valve on Pos. #3, S/N F-2008.
P/N out = MV7LE, S/N out - 309
P/N in = MV74YE, S/N in - 308.
3. Continued jnsta1lati0n and hook-up of Pos. #2, S/N F-2003.

September 16, 1965

1. Continued fabrication and buildup of facility panels for MTF.

2. Fabricated a delta P gage control panel for performing heat exchanger
coils drop-off tests. |

3. Prepared rolling deck and engine access platforms for'cénter engine
‘installation. |

b, Ordered new LOX and fuel pump inlet seals and bolts for F=3T1.

September 17, 1965

. Installed engine in Pos. #5, §/N F=3T1. Installed nozzle extension
using.new seal and Falpro C5.

2. Hooked up stiff arms on Pos. #5. Stiff arms were not re-set. Used
same lengths as for F-2003.

3. Hooked up wrapéround lines and installed cverboard drain 1ines,

4. When installing Pos. #5, the LOX and fuel PYC's were too short. LOX
PVC was approx.- 0.500-inch short, No. | fuel -~ 0.25-inch short, No. 2
fuel - 01;25 inches short. PVC's were connected to the pump inlets by

using over length bolts and pulling them down.

September 18, 1965

1. Begaﬁ.?nstal]ation of engine area purge tubing, Pos. #5, S/N F-3TI.
2. Installed bleed: line and 0.200-inch orifice from fuel baby-pants to -
to fuel H.P. duct,

3. Instdlled control system drain guick disconmect, Pos. #5.



. 4, Began fabricaticn of brackets and t;ubing for fuel bubbling 1ine,
Pos. #5.
5. Removed all static pressure transducers from Pos. #2, S/N F-2003
and installed on Pos. #5, S/N F=3TI.

September 20, 1965

1. Continued Pos. #5 installation as follows:
a. Torgued and safteyed LOX and fuel pump inlets,
b. Torqued and safetyed wraparound line and interfaces to stage.

c. Torqued skirt,

d. lInstalled overboard drain lines.
2. fompleted installation of fuel bubbling lines, Pos. #5.
L

3. ontinued buildup of MTF facility panels.

September 21, 1965

. 1. Began removal of all static pressure transducers for re-calibration
Pos. #3, 4, & 5.
2. Continued buildup of MTF facility panels.
3. Performed H.E. LOX and helium coild drop-off tests. LOX - 4,5-
inches, He - 4,0-inches, Pos. #5, S/N F-3T1.
4, Picked up five actuators from ASTR, delivered to ME Lab for set
lengths, and then delivered them to test stand.

September 22, 1965:

. Began welding modifications to overboard drain line brackets on skirt
of Pos. #5, S/N F-3T1.
2. Completed removal of all static pressure transducers from Pos. #2, 3,
& 4 for re-calibration.
3. Picked up static pressure.transducers from Ace Perry's shop (R-TEST-SA)
. ~ Eng. $/N F-2010 and delivered to .Instrumentation for calibration.

4, Installed 5 H.R. actuators as follows:



. . Eng. Pos. Eng. S/N Loc. Qutrigger - FPS/N Length
- 2 F-2003  Pitch | 022 59. 632

2 F-2003 Yaw 2 027 59.823
3 F-2008 Pitch 2 033 59.722
3 . F-2008 Yaw 1 034 59.630
n F-2007 Yaw 2 016 59.820

5. Continued buildup of MTF facility panels,

6, Returned 5 actuator shipping Boxes to ASTR.

7. Fabricated brackets for pitch and yéw actuator delta P piston trans-
ducers, Pos. #2, 3, & 4. “

8. Installed LOX dome flush kit, Pos. #5.

September 23, 1965

I. Completed welding overboard drain line brackets on skirt, Eng. S/N
2. Weld repaired all exhausterator cracks, Pos. #2, 3, & 4, S/N F=-2003,
F-2008, F-2007, respectively.
3. Weld repaired tube cracks on Pos, #2, S/N F=2003,
L, Welded quifications to overboard drain ]ihes.
5. Picked up LOX heat exchanger coil bypass orifi;es from shop and
installed as follows: o

Pos. #2, S/N F-2003, .169-inch

Pos. #3, S/N F-2008, .169-inch

Pos. #4, S/N F-2007, .170-inch
6. Installed pitch and yaw brackets for actuator piston delta P, Pos.
#2, 3, & 4.

7 .Removed, flushed with trich and re~installed GG injector and combustor

. leak seal lines and overboard drain line.



8. Picked up combustor drain plug from S/N F-2010, Ace's shop, and in-
stalled on Pos. #5, S/N F-3Ti.
9.  Continued buildup“of MTE facility panels.

10. Removed gimbal actuator locks, pitch and yaw actuators, Pos. #2, 3

&,

September 24, 1965

1. Weld repaired the lower hatband in two places on skirt, Pos. #5, S/N

F-3T1.

2. Had skirt for Pos. 1, S/N F-4T2 delivered to stand and installed skirt

'seal and Falpro C-5.

j.. Picked up two actuators from STTw ana delivered to ME Lab for setting
Iengfﬁs. |

4, Picked up above actuators from ME and returned to stand. Set lengths
were set as follows: S/N 23 - 59.534, S/N 26 - 59.689,

5. Removed DA3003 for recalibration. |

6. Prepared rolling deck -and engine access piatforms for Pos. #1 engine

installation.

7. De}ivéred HTF-faCi]Tty panel No. 8 to paint shop in ME.

8. Continued buildup of MTF facility panel No; 7.

g. Ordered bolts and pump inTet seals for fuel and LOX, Pos. #1, and
bolts for actuator supply and rgturn lines.

10. Installed the following pressure transducers: DA33, DA9, DAS, DA?,
DATO, DHII,.DA8, DA3, Pos. #2, 3, 4, & 5.

September 25, 1965

], Installed actuators in Pos., #1, for Eng. S/N F-4T2 as follows:
Pitch - S/N 026, 59.689-inches.
Yaw = S/N 023, 59,534-inches,

2. Installed engine S/N F-4T2 in Pos. #1, and nozzle extension. F=4T2



LOX pump was dTgassembPed, cleaned and dryed out down to the primary LOX ¢
seal before delivery to test stand.

3. Hooked up manual engine actuator on Ne. 2 side of engine, Pos. #I.

L, Hooked up both pitch and yaw actuators, Pos. #1.

5. Conducted hydraulic system checkout on A M.F, hydraulic unit. -

6, Disconnected hydraulic supply and return lines at flexhose inter-
face and installed ol ind flanges.

September 27, 1965

1. Began installation df engine area purge tubing, Pos. #1,
2. installed pitch and yaw actuator return fines, Pos., #2, S/N F-2003:
Pitch = P/N SOBBBOOQ-IA, S/N 00000002 |
Yaw:- P/N 60B83004-1C, S/N 0000036
3. Hooked up, torqued, and safety wired pitch.and actuator return iihes,
Pos., #1, 3, & 4.
4. Reinstalled DA30DY,

5. Hocked up ground hydraulic supply and return lines &t flexhose inter=-

face.
6. Installed overboard drain lines, Pos. #1. %ra
7. Hooked up torgued, and safety wired wraparound lines, Pos. #1.

-8, Torgued and safety LOX and fuel pump inlets, Pos. #I.
9. Installed the fo]ldwing-pressure transducers:
Pos. #1 DA33, DAY, DA5, DA2, DA7, DAIO, DAll, DAS, DA3, DA6, DAlhLA,
'DAIOIS, DAIOIQ, DATA, DAIZ2A, DAQ, DAl, DAJA, DA'2, DA37, DA22, DAlL4, DA39.
Pos. #2 DA1018, DA1019, DA, DAI12A, DAZ, DAIL, DAG, DAILA, DAL, DAlZ,
DAZZ, DAJA, DAlA, DA39, |
Pos, #3 DA7, DA1018, DA1LA, DA12, DAL, DAl, DAZ, DAlL, DA6, DA39,
DA12A, DAIQI1S, DA22, DAIA. |

Pos. #4 DAIOI8, DA1019, DAG, DAI, DAI2A, DAIA, DA12, DATLA, DAL, DA22,

DA39, DA7A, DAZ, DAIA



. Pos. #5 DAIA, DA37, DAl4, DAL, DA3S, DA12A, DA, DA2, DA6, DAJA, DA12,
DATLA, DA22.
10. Installed orifice in downstream side of stop backup solenoid vafve,

Pos. #2. (0.060-inch dia.)

September 28, 1865
“T. . Inspected main Injectors,%POs. #1 & 5, and found the following dis-
crepancies:
a. Position #5, S/N F—STI - the radial baffle dividing compartments
Il and 12 was foqnd_éroded in an area approximately l-inch inside the edge
of the outerfcircumferentia] baffle on the #12 compartment side. The erosiqn
wa's appféximate]y 14+-inches wide by 2%-inches long and about %-inch deep at
tﬁe upper end, |
b. Position #1, S/N F-4T2 - The radial baffle to injector weld was
. " cracked (hairline) approx. ﬁfinch long on the compartment No. 7 side ad-
"~ jacent to the outer cifcumferenée of the injeﬁtor.
2. Performed heaf?exchanger coitls drop-off test, Pos. #1, S/N F-4T72. LOX -
3.5, He.—3.0”.
3. Completed engine area purge tubing installation, Pos. #1, S/N F-4T2.
Ly Torqued nozzle extension bolts, Pos, #1.
5. Removed and stored throat p]ugs; Pos. #1 & 5.

6. Installed LOX H.E. coil bypass orifice, Pos. #1, out = .200, in = .170-

7. Ordered skirt igniter adapters for Pos. #1 & 5.-
8. Fabr?cated bracket for DASOOMfI_and installed.
9. Fabricated and installed new fuel bubbling line, Pos. #1.

10. Installed the following pféésure transducers:

. - [oar3, parsa, DA2010, DALOOD, pAL00F ) [DAT0TS, DATET7, DA1013,|[0A18,]
_ o5 "

<+ |
Pos. 1, 2, 3, 4, £ 5 Pos. 1, 2, 3, 4  Pos. #I



September 29, 1965

. Prepared Pos. #5, $S/N F=3T! for removal. Installed protective closures

over LOX and fuel pump inlets.

2. Removed nozzle extension ahd'gngihe from Pos. #5, $/N F=3T1, and delivered

to engine Prep Shop for injector replacement. Plastic weather protector was

'fnstal]ed completely over dishpan. Also, was Thsta]]ed on the engine, the

entire blue plastic wéather coyer;

3. Réplaced roll?ng deck in fg]l'élosed position.
4.  Center enéihé Qas removéd without.haﬁfng-to remove any cther -engines,
sgfrts, 5r any engine access piatforms. - The Pos. 4 chamber exit sbray

manifold and the Se. Pos, #5 chamber exit spray manifolds were removed.

‘Rolling deck and engine installer were operated simultaneously for removal,

5. Removed the LOX high pressure duct drain p]ugs from Pos. #1, S/N F=
MTZIand inspected for water. NONE. Reinstalled p]ugs;
6. Checked the orifice sfze in stﬁp-back—up sclenoid, Pos{ #4 - 0.039-inch.
7. Checked the LOX and- fuel PVC's on Pos. #5, Eng. S/N F=3T1 (Flexonics
ducts). Measured the length of the center position of the bellows with
engine installed:
| LOX PVC center bellows = 5 5/8—inch.es
No. | Fuel PVC center bellows - 6 3/8—iﬁches
No. 2 Fuel PVC center be]Tows.é 62-inches

September 30, 1965

1. Installed Pos. #5, S/N F-3T1 after injector replacement, and nozzle

extension,

2. Torqued and safety_wired LOX and fuel pump inlets; torqued skirt bolts;
hooked.iup, torqued and.safety wired wraparound lines; installed overboard
drain lines; installed engine area;purge tubing; hocked up stiff arms;

used new LOX and fuel pump inlet bolts; installed chamber drain disconnects.



3

. side of stop-backup solenoid, Pos. #2.

'q;

Changed.out 0.060-inch orifice to 0.040-inch orifice in discharge

Reinstalled 0.039~inch orifice in discharge side of stop-backup

‘solenoid, Pos. #h.

5.

6.

sults as follows;:

7.

sphere to ISOQ P.

Checked alignment of Pos. #1, S/N F-4T2 with results as follows:

0ff 4-inch to the east and 2 7/8-inches to the north.

Conducted high LOX dome and GG LOX injector purge checkout with re-

Loader in Boeing Panel =-1050 p.

DAL4O33 £Umbilical Supply) =740

DAL400O {Engine CCP)-]

600 p.s.i
630 p.s.i
615 p,s,
610 °p.5:1

607 p.s. |

CALO19 (Umb, Supply Temp) -

Conducted LOX pump seal purgé checkout by pressurizing stage purge

DALOOG -1

1 _1} .

1 _5'_

Dctober 1, 1965

"engine positions,

@

3.

s.1.9.

84 p.s.i.g. (Engine CCP)

86 p.
85 p.
84 p.
84",

5.

7] .

w

Results as follows:

-9

Removed manual engine actuaters, pitch and yaw, from all outboard

Removed gimbal actuator locks, Pos. #1.

Performed ground hydraulic system components test,

Received .erronecus



indication of A.M.F. filter thh'&eIta P. Failed to pick up open indication
.pn.A.M.F. retu?n @é%ve.

4 Brought up hydraulics, A.M.F. Y4=-pumps, p%essuriéed to 1500 p.s.i.q.

a&d performed aj1 leak checks on faciliéy, stage, engine c]osiné control,
and thrust vector control systems. .AI1 hydréu]ic leak checks completed
except for engfne openging control systém. Ran hydrgulics for approx. 1%
:hrS. flush.,

5. Removed dfain quick disconnects from MFV's, Pos. #1, S/N F-4TZ and

installed 3/4=inch plugs,

6. w{th hydraulics up, checked null position on all actuators:
Pos. Pitch Act. Shift Yaw Act. Shift
1 Ea 9! 12!
2 0 6!
3 6 6
4 | 0 9!

7. Trich flushed LOX dome on Position #1, S/N F-4T2 with low LOX dome
purge on. (125p.s.i.g. on loader),

8. Filled inert prefill tank to 2000 gal. of 50% ethylene glycol-water
solution, |

9. Repaired leaks on A.M.F. hydraulic unit.

10. Installed brackets and pickupé for DAI5-1, 2, 3, 4, & 5,

11, Installed CAlA-1 and CAIA-5.

12.  Leak checked hydraulic supply and return lines in stage from umbilical
No. 2 engine ccp's.

t3. Checked out and re-set pressure switch to 100 p.s.i.g. in inert pre-
fill suppiy line.

14, Modified engine platforms for clearance at Pos. #2 and &4,

15. Hooked up all engine service lines.



Qctober 2, 1965

I. Flushed the LOX domes and GG LOX injecters, Positions #2 and 5.

2. Brought up hydraulics {A.M.F. unit) add completed control system leak
checks.

3. Performed engine components test. Failed to pick up open signal on

No. 1 MLV, Pos. #2, S/N F-2003. Failed to get Indications on Pos. #5 stop-
backup solenoid. Failed to get turbopump heater power, Pos. #4, S/N F-2007.
L4, Activated low LOX dome purge 5ystem,£oa&er - 360 p.é.i.g.; Reg. outlet -
350 p.s.i.g., DALOOO~1 ~ 200 p.s.i.q.

5. Performed 5 engine sequence tests.

6. Applied gimbal servo-valve current to pitch actuators and exercised
pitch actuators, Pos. #1, 2, 3, &4,

7. Performed all engine purge systems leak checks.

8. Trouble-shoot No. 1 MLV switch problem. Attributed to control wiring.
9. Changed out DAI3-4 and DA18-1;

October 4, 1965

1. Rfessurized to I0 p.s.i.g. the LOX and fuel! propellant feed systems and
leak checked,

2. Changed out stop-backup sclencid valve, Pos. #5, S/N Qut - 159; S/N |n -
158,

3. Picked up new gimbal block torque wrench from maching shop and checked
out operation. Design M.A. was 6:1, True M.A. is 5:1.

L, Torgued gimbal block bolts, Pos. #) and 5.

5. Removed manual engine actuators from stage Pos. #1, 2, and &4,

6. Leak checked LOX and fuel pressurization systems.

7. Picked up eight new Resistoflex actuator return ducts from PEVE. Ducts
had not been cleaned.

8. Brought up A.M.F. hydraulic unit and performed complete engine cbmponents



and sequence tests. Attempted stage sequence test.

9. Pos. #2 yaw actuator has a bad leak at the servo-current cennector
(s/N 027). Poé. #2 pitch actuator is nervous. (S/N 022).

10. Toruqed gimbal block bolts, Pos., #2. Set torque wrench to 1450 iﬁ. -
1bs, |

11. Encountered trouble starting No. 1 main motbr on A.M.F. hydraulic
unit. High current cvericad would kick motor out of startup. Suspect
check valve failure downstream of compensaters on either pump Ne. | or No.
2.

12. Checked out Pos. #4 turbopump heater problem. Engine OK - Open clr-
cuit in contrel wliring.

October 5, 1965

1. Changed out Z-=Inch check valve in compensator outlet lines, pumps No,
I.and No. 2, A.M.F. hydraulic unit.

2. Trouble-shot main motor No. 1, A.M.F. unit startup problem. Electrical
problem. No currént to unlcad valve at start command.

3. Actuated pitch and yaw actuators, Pos, #2. Pitch has bad vibration.
Yaw has bad leak at servo-currvent imrput connector. Both must be changed
out prior to flring. |

L. Installed nozzle extension ignifer adapters, 2 each, Pos. #1 and 5.
5i. Installed gimbal block boots, Pos. #1, 2, &5,

6. Changed out: DA3-=5, CA2~1, CA9-1, CAIOI4=1, CALO0Q9-5, CA2-2, CA9-2,
CAL008-5, CA2-3, CA9-3, CAl0-1, CA2-4, CA9-4, CA10-5, CA2-5, CAS-5

7. Removed DASA-2, 3, &k,

8. Installed pitch and yaw manual engine actuators, Pos. #2.

9. Performed engine componénts and sequence tests.

10. Found fuel leak on opening control port, Pos. #1, S/N F-4T2, No. 2

MEV.



11. Changed ocut foliowing flight transducers: D9-1 P/N Qut - NA5-273I6T15—IC,
S/N Qut - 1703; P/N In -~ NAS=27316TI5-1C, S/N In - 2133

D9-5 P/N Out = NA5-2712T15, S/N Out 3946; P/N In - NA5;273|6TT5*IC, S/N
in = 2131

p10-5 P/N Out - NA5-27316T1-1C, S/N Qut = 2121; P/N In = NAG-27316Ti-1C,
§/N In = 2122

Bad.transducers were givenito Bob Henry for investligation and UCR
written up;
12, All main engine valves were cycled five times.

October 6, 1965

1. Trich flushed, water flushed, and leak checked thrust chamber jackets,
Pos. #1 & 5.
2. Water leak checked thrust chamber jackets, Pos, #2 & 3,
3. Installed manual englne actuaters and gimbal actuator locks, Pos. #2.
L. Picked up two new actuators and changed out Pos. #2 actuators.

Pltch (P/N 50M35008) S/N Qut - 022, S/N In - 03!

Yaw (P/N 50M35008) S/N Out = 027, S/N In =~ 052
5. Pressurized Inert prefill tank and checked out pressure switch and inert
prefill valve. OK.
6. Continued troublle=shooting A.M.F. hydraulic unit. Everything worked
CK. Problem appears to be intermittent. Either MV74 hangs up or centrol
relay sticks. |
7. Conducted several sequence tests. High LOX dome purge comes on at
X-20 sec. (Full pressure).
8. Exercised pltch and yaw adtuators, Pos. #2.
9, Removed manual engine actuators and gimbal actuator locks from Pos, #2,
10. Retorqued Pos. #l, S/N F-4T2, MFV No. 2 opening control seal and stopped
leak.

11, ATl maln engine valves were cycled 9 times.



.' October 7, 1965
1.

Brought up hydraulics, A.M.F. unit, and calibrated all actuators.

2. Conducted components test.

3. Performed 3 sequence tests Qithloscil¢ographs on. One sequence test, the

T. ET and GG igniters were hot-fired. Failed to pick up GG ball valve open

signal, all engine positions, all three sequence tests.

4. Performed dry-run gimbal program.

5. During actuator calibration, pitch and vaw actuators, Pos. #1, had high

frequency osclllations at 0.2° retract.

6. Installed 4~inch hand loader and 0-200 p.s.i.g. gage in F.P. No. 5 and

plumbed 4-Inch line to bottom of preservative oll tank for agitation. In-

stalled §-inch check valve at bottom of tank inlet.

/. Installed delta P level gage and 0-500 p.s.i.g. pressure gage on pre-
. servative cil tank,

8. Removed manual englne actuators, Pos. #2. .

9. Installed manual engine actuator heat shield covers, Pos, #1, 2, 3, & 4.

10. Patched tube crack in $/N F-2003, Pos. #2 wlth R.T.V.

Octcber &, 1965

1. Brought up hydrauiics, A.M.F. unit, at 9 a.m. and tcok hydraulic samples
at 10 a;m. See sample log book for results.

2. Ran engine sequence test with oscilleographs for GG ball valve signals..
3. Performed engine components test and cne more sequence test for contrel.
4, Dpid not het GG ball open on oscillograph. (ycled each engine, one at

a time and metered GG ball valve switches to verify ball valve cperation.
All swltches OK.

5. Filled A.M.F. hydraulic reservalr during fuel fill operations,

. &6, Recallbrated all pitch and yaw actuators,

s



7. Approximately 12:30 p.m., Pos. #2 yaw actuatdr return lTine was found
. cracked and leaking. ;S;hutdown hydraulics and changed out Tlne:

P/N Qut ~ 60B83004-1C, S/N Qut - 0000036

P/N In = 60B83004-1B, S/N In - 0OBOOOE
8. Repeated hydraulic sample analysis.
9. Deveioped pump heater problem, Pos. #5, S/N F=3T1 after LOX loading.
Problem was blown fuse in Control current ampllfier.
10. Completed all items on pre-test countdown,
11. Conaucted S-1C-11, duratTon..

12. Secured test facllity and went home.

Qctober 11, 1965

1. Bréught up hydraulics and performed trich.f]ush and water flush pro-

cedure on all engines;

2, Water leak checked thrust chamber jackets, all engine position. 0QId
. leak on §/N F-ZOOB, Pos, #2.reoccurred. Leak was due to transverse weld

crack, tube 95, zone 2.

3. Preserved turbcpumps, Pos. # 1 thru 5,

L. Inspected main injectors, Pos. #l1 thru 5. Pos. #3 was found cracked.

Refer to inspection report for details.

5. Gage readings on tap LBI durlng turbopump preservaticn were as follows:

Pos. #1 = 200 p.s.i.qg.
Pos. #2 - 190 p.s.i.g.
Pos. #3 - 215 p.s.l.qg.
Pos. #4 - 200 p.s.i.q.
Pos. #5 ~ 240 p.s.i.qg.

Tank was pressurized to 240 p.s.i.g.

. October 12, 1965
1. Began preparing Pos. #3, $/N F-2008 for removal.

a. Drainéd down hydraulic contreol system.




b. Disconnected all Qraparound lines from stage and installed ﬁro—
tective covers,
c. ﬁemdQed overboard drain lines.
d. DiscOnnectea engine area purge lines.
e. Removed all but four LOX and %uel pump inlet boits,
_ f. Removed 4 gimbal block bolts,
g. Removed all but 8 nozzle extension bolts.
h. Discqnnected a;tuétors, installed locks.
i. Ilnstalled manual engine actuators.
j- Disconnected flame curtain from dishpan.
2? Began prgparétion on Pos. #5, S/N F=3T! for cocoon insulation in-
stallation,
3. Removed engine area purge tubing from Pos. #5,.
4. Prepared rolling deck and engine access piatforms for engine re-
mqvai.

October 13, 1965

1. Removed Engine Position No. 3, S$/N F-2008 and sent to R-TEST-SA for

injector replacement.

2. Removed nozzle extension from Pos. #3, S/N F-2008 and set on ground
level at base of test stand.

3. Put rolling deck back in and secured.

h; ‘Secured engine access platforms.

October 14, 1965

I. Began rounding up hardware for filter installation on hydraulic skid.

2. Installed new gasket and Falpro C-5 on nozzle extension flange, for

- Pos. #3, S/N F-2008.

. 3. . Began engine torque checks on Positions No. 2 and 5.

1




October 15, 1965 ' o ‘

. : 1. Installed new fuel pump balance cavity retirn lines on Pos, #1, S/N

F-4T2 and Pos. #2, S/N F-2003:

Pos..#i _ Pos. #2
P/N Out - 19-458782 ' P/N Qut - 19-458782 °
§/N Qut - None _ S/N Qut - None
P/N in - 19-Li58784 - P/N In - 19-L58784
S/N In - None S/N 1n ~ None

2. Began familiarization of Boeing personnel with facility and operations.
3. Began cocoon installation on Pos. #5, S/N F=-3T1.

4, Installed 0.843 orifices in fuel pump balance cavity return lines,

Pos, #] and #2. 5Same as old ones.

Qctober 16, 1965

. 2,  Acels people worked on cocoon installation, Pos. #5.

October 18, 1965

1. OFF-DAY.

1. Installed fuel pump balance cavity return line on Pos. #5, S/N F=3T.

P/N Out - 195458782  P/N OuE&ST19-458784
S/N Qut - None S/N In - None
| ’ 2. Instalied engine and nozzle extension in Pos. #3, S/N F-2008.
‘ 3. Completed engine torqhe checks on Pos. #1, 2, 4, and 5.
4, Dye benetrant inspected the turbine exhaust manifolds on Pos. #!, 2, 4,
and 5, QK.
5. Installed 0.844 orifice in fuel pump balance cavity refurn line, Pos.

#5, S/N F=3T1 - Same as old ones.
6. Continued cococn insulation installation,

Cctober 19, 1965

. [ Completed installation of Pos. #3, S/N F-2008 as follows:.

a, Torqued and safety wired L0X and fuel pump inlets.



b. installed and torqued overboard drain lines,

c. Hooked up and torgued wraparound lines.

d. Connected engine area purge lines.

e. Hooked up actuators toc engine, torqued, and connected and torqued
actuater supply lines. |

f. Torgued nozzle extension bolts.

g. lnstaITed_chamber drain disconnects.

h. Removed gimbal actuator locks.

2. Secured engine access platforms and installed hand rails,
3. Installed new fuel pump balance cavity return in Pos. #4; S/N F-2007:
P/N Out - 19-458782 - P/N In - 19-4588784
-_S/N Qut = None S/N dni=~None

L Changed out pitch and yaw actuator return limes on Pos. #3, S/N F-2008:

Pitch © Yaw
P/N Out - 60B83004-1F P/N Out - 60B8300k4-1F
S/N Out - 00Q0007S S/N Qut - Q000062
S P/N In - R11423-5 P/N In -~ R11423-5
. S/N In - 05 S/N In - 06

C. Completed torque checks on Pos. #3, S/N F-2008.
6. Changed out control orifices in Pos. #5, S/N F-3TI1 as follows:

#1 MLV Opening = Out = 0.161, In = 0,180

#2 MLV Opening - Out = 0.161, In - 0.180

#1 MFV Opening - Out - 0.089, In - 0.082

0.082

#2 MFV QOpening ~ Qut - 0,089, In

GG ball valve opening - Qut - 0¢.079, tn - 0.098

7. Fabricated and installed new bracket for stop backup sclencid, Pos.
#5.
8. Installed 0.775 orifice in fuel pump balance cavity return line, Pos.

#4, S/N F~2007. Same as old one.

9. Continued cocoon insulation installation.



. October 20, 1965
1. Changed out pitch and yaw actuator return lines, Pos. #l, $/N F-4T2; Poé,
#2, S/N F-2003; and Pos. #4, S/N F-2007, using new seals and bolt assemblies.

Torqued and 'safety-wired all connect flanges.

Pos. #1 ~ P/N Out - 60B83004-1F P/N Out - 60BB300k4-1F

S/N Out - 0000066 S/N Out - 000006L
P/N In - R11423-5 P/N In - R11423-5
$/N In - 01 : CS/N kn - 02
Pos. #2 P/N Out 60B83004-1A P/N Out - 60N83004-1B
' S/N Qut - 0000002 $/N Out - 0000006
P/N In - R11423-5 P/N In - R11423-5
S/N In - 04 S/N in - 03
Pos, #4" P/N Out - 60B83004-IF P/N Out - 60B8300L-4E
: $/N Qut - R11423-5 S/N Out - 0000065
' a P/N In - R11423-5 P/N In - RER423-5
. S/N In - 08 S/N In - 07
2, Installed new fuel pump balance cavity return line, Pos. #3, $/N F-2008:

P/N Qut - 19-458782, P/N In - 19-458784

S/N Qut --None, S/N In - None. |
3. Weld repaired chamber tube leak, Pos. #2, S/N.F-ZOOB.
4, Fabribated and installed calorimeter purge line, Pos. #5, S/N F~3T1.
‘5. Deleted GG injéctor to combustor and GG combustor to turbine inlet Teak
seal parts and errboard vent line, Pés. #S,IS/N F=3T1.
6. Insfa]led 0.843 orifice in fuel pump balance cavity return line, Pos. #3,
S/N F-2008, same as old one.

7.. Continued cocoon insulation installation.

Qctober 21, 1965

1. Changed out MV74 pump unload solenoid valve for main motor No. 1,

. A.M.F. hydraulic unit.



2. Changed ocut boost pump pressure OK pressure switch on A.M.F. hydraulic
unit. Replaced old dual-snap with Wouthwestern. New switch set at 50 p.s.i.g.

3., Changed out control orifices in Pos. #1, 2, 3, 5 4 as follows:

w

Pos;.#l, S/N F-4T2;

#1. MLV Opening - Out = 0.16] In -.0.180
#2' MLV Opening - Out - 0.]6] In - 0.180
AT MRV Opening - Out - 0.089 In - 0.180
MFV Opening ~ Out - 0.089 " In - 0.082
GG_BaII-Valvé Obening - Qut - 0.079 In - 0.098
" Pos. #2, S/N F=2003:
#1 MLV Opening - Qut - 0,160 In - 0,180
#2 MLV Opening - Out - 0.16] In -0.180
#1. MFY Opening~¥ Out - 0.089 In - 0.082
#2 MFU.Opening - Qut - 0,089 in - 0,082
GG Ball Valve Opening - Out = 0.079 In - 0.098
Pos. #3, S/N F-2008:
#1 MLV Opening - OQut - 0.16] In - 0.180
42 MLV Opening = Out = 0.161  In - 0,180
#1 MFV Opening --Out - 0.088 in - 0.082
#é MFV Opening - Out - 0,089 in -~ 0.082
GG Ball Valve Opening - Out - 0.079 In - 0.098
Pos. #4, S/N F-2007:
#1 MLV Opening - Out'; 0.16] . In - 0.180
#2 MLV Opening - Out - 0.161  1n = 0.180
#1 MFV Opening - Qut 0.089 fn 0.082
#2 MFV Opening - Out.~ 0.089 In = 0.082 |
GG Ball Valve Opening - OQut - 0.079 In - 0.098



h._'_FIushed LOX dome and GG LOX injector on Pos. #3, S/N F-ZOOB..;
. 5. | Replaced the following transducer-s: . ‘
DA1-3, CAZ-2, CAQ-Z, DA7-1, DAIS-3, CA2;3, CA9-3, DA18-1, CAS-1, CAZ;Q{
CA9-4, bAi3-2, CA2-1, CA2-5, CA9-5. o
6.I Removed manual engine actuators from Engine Positions No. 2, 3, aﬁa 4,
7. Removed gImbai actuator locks, Pos. #3.
8. fontinued cocoon insulation installation,

October 22, 1965

. Brought up hydraulics and performed engine components test. (A.M.F. unit)
2. Ran quick check tést on high LOX dome purge system after new 2-inch
supply Tine installation. DALD0O-1 through 5 ranged from 640 to 660 p.s.i.g.
with loader at 1000 p.s.i.qg. | |
3. Checked out LOX pump seal purge = 0K,
. 4, Checked out hydraulic supply flowmeter, .'
OK at 1525 p.,s.i.g., flowrate was 108 g.p.m. . | |
5. Changed out flight transducer D17~5;:
P/N Out - NAL-27316T20-1C, P/N In - NA5-27316T20~IC
S/N.Out - 2484 S/N In ~1372
6. Changed.out DAS004-1, -
7. InstaIled pitch and yaw potentiometers for dome plane measurements on
Poé. #1 & 3. Tabricated bracket for No. 3 yaw potentiometer.
8. Changed out DAS004-1, |
éu Ehessurized fuel system toliZ P.s.1.9. and.leak cheéked all positions.
- 10. Relocated DAI5-3,
_11: Set.up for components and sequence tests.
12. Continued cocdoﬁ-insulation installation.

... Dctober 23, 1965

1. . Removed manual engine actuators from Pos. #3 and 4 and secured on level

.10,




. 2. Ran stage components and sequence test with engine simulators installed.

3.: Ran éngine components and sequence test,
L, Began calibration on engine actuators. Calibrated Pos. #4, Pitch and
Yaw.

5. Yaw actuétor, Pos._#z went rough with hydraulics up. Installed 1/1&-inch
orifice in actuator supply line and installed gimbal actuator Tock.

6., Stage hydraulic return linenfiex-hose ruptured while stepping Pos, 2

. . [e] .

- yaw actuator *2 .

7. Replaced stop-backup solenoid valve on Pos. #3, S/N F-2008.

[3 Kl

- P/N Qut - MVZ4VE, P/N In - MV74VE
S/N Out - 308, S/N In - 312
.8._ Replaced bearing coclant pressure transducer, Pos. #h,-S/N_F-2007.

P/N Out --NA5-2?316TTO-1C, P/N In - NA5=27316TI10-1C

. S/N Qut - 1688, S/N In - 1979

9. Changed out stage hydraulic return hose
P/N Qut - , P/N in -
S/N Qut - , S/N In =

10.  Continued cocdon insulation installation,

October 25, 1965

1. Ran LOX dome purge test, No data was obtained on umbilical pressure;
therefore, test must be repeated.
S2. . Pressuriied the fuel! and LOX pressurization systems and leak checked.
OK.
3. Changed out the main fuel feed and the GG LOX feed orifices in Pos., #1,
S/N F-MTi as follows:
MFV No. 1: Qut - RD251-4100-3784
. . | In - RDZ251-4100-3870
MFV No. 2: OQut - RD251-4100-3784

- fn =~ RD251-4100~-3871



GG LOX: Out - RD251-4072-1004 -

. o " In - RO251-4072-1046

4., .Changed out DAl-4 and DA2-4

5. Rah burge sphere and LOX pump seal purge test,

6. Continued cocoon insulation installation.

October 26; 1965

1.~ 'Ran LOX dome purge
DALO33 (umbilical)
DALDOD-1
DALOOO-2
DALO00-3
DALOOO-4L

DALO00-5

test with

751
615

632

632

612

624

p.

P.

5

results as follows:

.i.g.

No calibration on temperature at umbilical.

Loader supply was 950'p,s.1.g.
. 2. _Calibrated Pos, #I_, 2, and 3 pitch and vaw actuators with control and

oscillographs. Did not calibrate GA22-1 and 3 and GA23-1 and 3.

3., Ground supply duct to.gimbaT filter manifold, Pos. #3, S/N F-2008 was found

Withsbroken wire braid and a deformed convelution. Must replace prior to

- test SfIC—TZ.

4.  Changed out yaw actuator, Pos. #2.

P/N Out - 50M35008, P/N In ~ 50M35008

S/N Out - 052, S/N In - Oth

5. Calibrated vaw actuator, Pos. #2 with control and osciflograph.

6. Ran cocoon purge test. CCP pressure was 132 p.s.i.g. at 200° F at flow-
meter.
7. Continued cocoon insulation installation,

. 8. Weéld repaired the pr.efiH detector braces on Pos., #2, 3, &b.

F ﬁv—-\n ‘4—\&\-* L \u\ <3 K!)D“' 40’\*\



October 27, 1965

1. Changed out the gfouud supply duct to gimbal filter manifold, Pos. #3,
S/N F-2008,

P/N Out - 60B83004-3E, P/N In - 60B8300L-3E

$/N Out - 0000022, S/N in = 0000030

2. Ran cocoon purge test. CCP pressure was 132 p.s.i.g. Could not obtain

temperature above 105° F. Must repeat test.

3; ~ Pressurized LOX and fuel systems and leak checked. OK.

_h. Changed cut DAS00L-1,

5. Changed out CALOI9-5 {cocoon purge).

6. Began operation and checkout of Greer hydraulic unit. Ran hydraulics
to the engines at 200 p.s.i.q.
7. fontinued cocoon insulation installation.

8. Discovered damaged braid on hypergol to injector line assy., Pos. #3,

.S/N F-2008. Line had been burned by weld arch when repairing prefill detector

braces. Must be changed prior to test S=iC-12.

October 28, 1965

1. Continued checkout of Greer hydraulic unit, Pumps No. ! and No. 2
are calibrated.

2. Brought up A.M.F, hydrauric unit, both main motors for gimbal system
calibration. Attempted.to calibrate GA22-1 and 3 and GA23-1 and 3. No luck;
instrumentation troubles,

3. Developed leaks on A.M.F. énd'Greer'supply valves,. Seals must be
changed prior to test S-1(C-12,

4, Ran cocoon purge test again., Bad thermocouple.. Must repeat test.

5. Changed out CAQOT9—5.(c0coon purge) .

6. Completed cocoon insulation installation.

7. Received new engine supply line to gimbal filter manifo]d for Pos. #1,

S/N F=4T2.



Friday, October 29, 1965

1. Changed out engine supply line to gimbal filter manifold, Pos. #}, S/N
Fo4T2, | | -

P/N Qut - R1162D-1, P/N In - 60883107-1A

S/N Out - None, S)N In - 1000003
2. Changed Out_hypeﬁﬁal to-injector line aséy., Pos. #3, S/N F-2008

P/ Out - 407877, PN In - 407877

S/N Qut -~ Nene, S/N In - None
3.. Calibrated GA22-1 and 3 and GA23-1 and 3 with control and oscillograph.
4, Completed checkout of Greer hydraulic unit.. All problems encountered
were eléctricai controls, |

October 30, 1965

1. Removed A.M.F. and Greer supply valves from system and installed new split

housing seals. Reinstalled valves,

2. Fabricated adapter block for A.M.F. supply valve position indicators and
installed.
3. Changed cut Q-ring seal on GNy supply to accumulator panel.

November 1, 1965

T.: “Discovered leak on A.M.F. supply valve grayloc hub., Changed out seal

ring.
2. Reset A.M.F. and Greer supply valve positibn switches, Installed new

cam followerldrive shaft on Greer supply valve switches,
3., Bfought up Greer hydraulic unit at 10:45 a.m.

Mi'- Discovered fuel leak on copening port of GG ball valve, Pos. #4,

S/N F=2007. Installed new orifice seal {0.098-inch) and leak was stil]

there. Further investigation revealed a small pin hole in the supply block
assembly. The line was removed by cutting in half. A new line was installed

by cutting in half and installing a unicen. Investigaticn of the old line




revealed a large metal erosion internal to the block assembly.
_P{N Qut - P/N 1n - 602054

S/N Qut - S/N In - None

5. Filled A.M.F. and Greer hydrah]?c reservoirs while tanking fuel to the

vehicle.

- B, Ran one engine components, one engine sequence test and two complete’

stage and engine sequence tests,

7. Recalibrated pitch and yaw actuators, Pos. #l througqh, with control
and coscillographs, |

8. Tanked fuel below prevalves, Pressurized fuel tank and leak checked
fuel system, all engine positiocns.

9, Clecsed prevalves aﬁd drained down engines,

10. Ran dry run gimbal program with osciliographs on,

November 2, 1965

1. Drained hydraulic control system and inspected GG ball valve opening
contrel lines, Positions #1, 2, and 3. Positions #2 and 3 had slight erosions
in the block assembly, Pos. #1 line, engine S/N F-4T2 had a large erosion
internal to the block assembly. The line was removed by cutting in half.

A new line was installed in Position #1 by cutting in haif and installing

a union,
P/N Out - , P/N In ~ 601561
S/N Qut - , S/N In = None

2; Reran dry run gimbal program after recalibrating ail pitch and yaw

actuators with control and oscillographs,
3. - Checked off $-I1C-12 measuring program,
4, Pos. #1, GG ball valve opening control line was modified to block Tl

type canfiguration by welding sleeve adapters before installatien.



5. Ran enginé components test and engine sequence test,

Novehbér 3, 1965

1. Brohght.up hydraulic;, Greer unit at 7:10 a.m.

2. Conducted engine components test.

3/  Rechecked.calibration on pitch énd yaw actuators, Pos. #l through

b,

h.. Took hydraulic samples at approximateiy 10 a.m. See sample log book
for resu]ts.. |

5. Dropped fue! to the engines, pressurized fuel tank, and leak checked.
oK. |

6. Developed LOX leak on Pos. #1, at LPI/PVC leak meter. Disconnected
line a&d installed cap.

7. After tanking LOX, pressurized LOX tank to 12 p.s.i.g. and leak checked

oK.
8, Completed all items on the Saturn pre-test countdown procedure No. 59,
3. During chamber prefill operations, times were as follows:

Pos. #1 - 15 sec. Tank pEESsure was 200 p.s.i.d. umbilical

-Pos. #2 - 18-sec.' pressure was 90 p.s.i.q.

Pos. #3 - 19 sec.

Pos. #4 - 15 sec.
Pos. #5 - 17 sec.
10. Conducted test $S-1C-12 at 4:4] p.m. Duration was 90.64 seconds main-
stage, IPremature cutoff by rédline observer. Human error on LOX fank
ul lage pressure,
IT. Drained engine fuel system, boiled off residual LOX, secured facility,

and went -home.



November 4, 1965

1.. Trich, flushed and water flushed thrust cHamber jackets, Pos. #1 through
5. | |

2, Preserved turbopump bearings, Pos. #! throughIS.

3. Water leak checked the thfust ﬁhamber fubes, Poé. #1 through 5,

Pos. #1, 3, 4, & 5 OK. Position #2 has 4 seeper leaks at bottom of

jacket manifold, Will repair with RTV,

November 5, 1965

I. Trich. flushed LOX dome and GG LOX injector 6n Pos; #3.

2. Began coccon insulation removal, 5 panels only, Pos. #5, S/N F=3TI

for ;epaif.

3. Began engine torque checks, Pos. #1 and S.
4, Inspeéted main injectors, Pos. #! through 5. Positions #2 through 5

OK. "On Pos. #1, S/N F=4T2, a 0.007-inch separation approximately 2% inches ¥
long was found in compartment 1 at the baffle toiland weld érea just out§ide.

tHe oufer cTrcumferenfial baffle.

November 6, 1965

OFF-DAY

November 8, 1965

I: Set up cﬁémber entry rig and reinspected injector, Pos. #1, S/N F-472.
Crack was verified. Decision to remove engine fof injector replacement.

2. Greer factory representatives bagan retro-fit modifications to Greer
hydraulic unit,

3. Continued engine torgue checks, Pos. #l through 5.

4, Continued partial cocoonlinsulation removal, Pos. #5, S/N F=3Tl,

5. Changed out ground haff-3/4-inch quick disconnect on Pos. #3.

6. Drained hyarau1ic control system, control lines, Pos. #! through 5

and inspected for erosions. All positions were eroded except for Pos. #1.



. Pos_.I.tfons #2 and 3 were worst. Must be reinspected prior to next test with
possible change out.
7. Changed out CAS-1 through 5.
8.I Changed out CA2~1 through 5,

November 9, 1965

1. Brought up 'hydraulics, A.M.F. unit, and ran engine components and sequence
tests. |
2. Began preparing Pos. #1, S/N F-4T2 for removal:
a. Disconnected and capped off all wraparound and crossover lines.
b. Disconnected overboard drain lines.
¢. Disconnected engine area purge lines.
d. Removed all but 8 nozzle extension bolts,
e. Removed four gimbal block bolt assemblies.
. f. Removed all but four each LOX and fuel PVC bolts,
g. Installed manual engine actuators.
h. Installed gimbal actuator locks.
i. Disconnected actuator supply and return ducts, and disconnected
pitch and yaw actuators from engine,

j. Disconnected instrumentation and control cabling from engine.

November 10, 1965

I. Disconnected flame curtain from dishpan on Pos. #1, S/N F=4T2.

2. Prepafed engine access platforms and roliing deck for deck roll-out.
3. Removed nozzle.extension and engine S/N F-4T2 from Pos. #1. Sent
engine to Ace's shop for ‘injector replacement.

November 11, 1965

1. Trich flushed LOX dome and GG LOX injector on Pos. #2 and §5.

. 2. Installed trich flush unit on Pos. #4,

3. Changed out DAJA-5.




. L. Relocated and plumbed DAS-3. .
5. Removed heat shield pane! between Pos. #2 and 3.

November 12, 1965

1. Flushed LOX dome and GG LOX injector with trich, Pos. #h4.

2. Replaced 0-3000 p.s.i.g. hydraulic supply gage on hydraulic skid.

3. Began activaticon and checkout of cape inert prefill unit. >
4.-_ Greer factery people continued retro-fit modifications to Greer hydraulic
unit. ;-;

November 13, 1965

OFF-DAY

November 15, 1965

I, Greer factory people continued retro-fit modifications to Greer
hydraulic unit.’ .
. 2. Dye penetrant checked exhausterators; Pos. #2, 2, 4, &5.

3. Replaced DA3-1, DALDZ6, DA2-2, DA22-2Z,

&, Activated and checked out cape inert prefil] unit. Pump will dead-

head 300 p.s.i.g. preséure at umbilical.

.5. Filled cape and MSFC inert prefill reservoirs with ethylene glycol water
solution.

6. Continued engine torque checks, Pos. #2, 3, 4, & 5.

November 16, 1965

1. Installed engine Pos. No. 1, S/N F=4T2 an dﬁozéle extensioﬁ as
follows:
a. Installéd and torqued gimbal block bolts.
b. Hooked up LOX pump seal purge, LOX dome purge, and inert prefill
supply wraparound lines,
. C. _HOOk_ed.up-'th(;h and yaw actuators to engine, tdrqued and installed

cotter pins.



d. :Hooked up and torqued pitch and.yaw actuator supply and return
ducts.

e. Installed nozzle extension bol; assemblies.

f. Hooked.up LOX and fuel pump in]efs, using new seals, and installed
botts,
2. Removed stage hydraulic supply valve, and filter bypass valve from
hydraulic skid and.delivered to valve lab. for shaft seal replacement,
3. Greer factory people continued retro-fit modifications to Greer hy-
draulic unit.
4. Began installing DA36-1 thru 5 and DA37-2, 3, & 4.

November 17, 1965

1, Greer factory people continued retro-fit modifications to Greer hy-

draulic unit.

2. Completed instaltation of DA36-1 thru 5.

3. Installed DA37-2, 3, & 4.

4. Removed and dropped DA8-1 ‘and:DA18-].

5. Fabricated and installed sd]id plates on doors on roIPing deck level.
6, Weld repaired LOX dome purge supply line, No. 1 side, Pos. #4, S/N

F-2007.

7. Brought up A.M.F. hydraulic unit and leak checked engine control system

and facility.

8. Installed stagé hydraulic supply valve and filter bypass ;a1ve.after
seal change out. Leak checked. OK. |

9. Ran.engine components test and sequence test.

10. Completed installation of Pos. #l, S/N F=-4T2.

Wovember 18, 1965

1, Greer factory people completed retro-fit modifications to Greer hy-

draulic unit.




-

Tanked 900 gal. of RP-1 fuel in Greer reservoir and 150 gal. RP~-I
AM.F.

Filled Greer servo reserveir with 10 gal, of quality cleaned MIL-C-5606

‘Chéhged out DAl1-2.
‘Calibrated gimbal control system with contro! and oscillographs. -

" Weld repaired access steps to engine deck.

Weid fépaifed steel decking on rolling deck.
Ran engine components and 3 sequence tests. (Using A.M.F. unit.)

OBtained sample from cape unit prefill reservoir for sample analysis.

Results as follows:

" Water -

Ethylene Glycol -

Sodfum Nitrite - 0.001%

November 19, 1965

1.
2.
]eak

3.

Filled trich tank from 55 gal. barfels, Type 1.
Reactivated and check out of Greer unit, Bled ari from system and
checked. Numercus leaks found,

Set up and flushed LOX dome, Pos. #1, S/N F-4T2. 0dom contaminated

LOX dome while running cocoon purge test. Re-flushed LOX dome, Pos. #1.

4,

Changed out gimbal filter manifold, Pos. #4, S/N F-2007:

P/N In = 11-10308E, S/N In - 0000016

Installed new seal on H.E., LOX inlet, Pos. #1, S/N F-4T2.

i goofed - & a o} Xt and this is part of No. 7}
él AN = pss8s3m 1135 ns?ﬁ - 5?35? P
#2 P/N - P55883-||35, S/N - 25255

|
I
|
P/N Out - 11-10308E, S/N Out - 0000012 -
#3 P/N - PS5883-1135, S/N - 25256



6. installed CABOOG-2, 3, & 4.
. 7. | installed 3 thrust OK pressure SWTtChIES, Pos. #1, S/N F.-1+T2 (';ee
" under Nb. 5 on.sheet before for pumbers).
8. Rechecked gimbal system calibration and ran dry run gimbal program:
Cut program after 1-15 ¢c.p.s. yaw.
9. Performed complete components test and 3 sequence tests with oscillo-
‘graphs.
10. Continued cocoon inétallation.
11 Ran cocoon purge tést and checkout,
12: Leak cheéked GOX and helium pressurization systems,
13. Leak checked LOX and fuel! systems.
" 14. Changed out helicoil on pitch actuator, Pos. #1 at supply inlet.

November 20, 1965

1. Brought up hydraulics, Greer unit, pumps | and 2 only and ran components
. test and 8 sequence tests.

2. Ran cape inert p}efili unit in flush mode during sequence tests.

3. Contiﬁued_cocooh insulation installation, Pos., #5.

L, Changed out GG ball valve opening control lines, Pos. #2 & 3, S/N

F-2003 and F-2008, respectively, as follows:

Pos.  P/N Out S/N Out P/N_in S/N_In
2
3
5. Inspected Pos. #1 and 4 GG ball valve open control lines. OK.

6. Checked out pickup pressures on Pos. #1 TOKPS
#1 = 1135 p.s.i.g.

#2 - 1130 p.s.i.q.

‘II" #3 - 1140 p.s.i.g
7. Brought up hydraulics and leak checked engine control system. 0K

8. Pressurized LOX and fuel systems to 15 p.s.i.g. and Teak checked. 0K



9. Installed new hydraulic reservoir fill line upstream of fuel filter and

installed a 10 micron, 200 p.s.i.g. fTilter.

November 22, 1965.

1. Completed cocoon insulation installation, Pos. #5, S/N F=3T1.

2.. Rechecked gimbaj system calibration and ran two dry run gimbal prograﬁs.
3J; Ran Greer hydraulic unit and conducted engine components and sequence
test. .

.Q. Ténked fuel with prevalves closed and hydraulics off,

5.  Topped of f Greer unit reservoir with 150 gal. of RP-1 during fueling

operation,

6. Started up hydraulics, Greer unit,-opéned fuel prevalves and admitted
fuel into the engines. Pressurized fuel tank to 14 p.s.i.qg. and leak check-

ed. No.leaks.

7. Closed prevé1vés, drained fuel from engine system and secured hydraﬁTics.
8. Ran cocoon purge test at 200° F,
9. Changed out folTowinglfransducers:

D8-1  P/N In--'NA5—2?316T15, S/N In - 1701

P/N Out - NA5-27316T15, S/N Out = 1346 y
D8-2  P/N In - NA5-27316-T15, S/N In - 1697
PN 0ut'-'NA5;2?316—f15, S/N Qut - 1880
D8<L P/N In = NAG-27316-T15, S/N In - 1334
P/N Qut - NA5~273}6—f15, S/N Qut - 1338

10. Added 23 gal. of 36% sodium nitrite/water to cape prefill unit reservoir

brTngfhg total sodium nTtrite concentration up to .113% by weight. -

November 23, 1965

1.  Brought up hydraulics (Greer unit) and ran components and sequence

tests. Held main valves open for oscillograph rocm to set main valves span.

\lguo_, 1 /’?}‘“""‘“"'—Q.J—L.J._Q,._ﬂ . '3__‘_'_- (}M



. 2; - Hocked up all a_ct.uator‘s.and checked for movement. Disconnected actu-
ators.

3. Opened.fue] prevalves and admitted fuel to engines. Leak éhecked.
0K.

_g#. Tutrned off Greer main pump No. 3.
5. Tock. 15 hydraulic samples for contamination analysis. See log for
résu]ts.. Approximafely 10:30 a.m. All samples OK.

':6. Checked off S-1C-13 measuring program,.
?2 Tarqued énd safety-wired all engine drain ;nd purge quick discoﬁnects. . 
8:' Discgyeréd fuel! leak approximately 12 p,m. on No, ) fuel pump inlet
d}éih quidk_disconnect, Pos. #5, S/N F=3TT. Closed No. 1 fuel prevalves,
dra}héd downiand attempted to change out guick disconnect, No. T fuel
prevalve leaked so that we could not change out quick disconnect. Norked

. poppet a little and installed new pressure cap. Leak was never stopped and

9. | During prefill operation, stage prefill valve failed to open. Cape
unit pump outlet pressure overcame dome pressure on 3-way select valye and
allowed préssuriz?ng_MSFC tank. Both réTief valves oppped and tank pres-
sufe reached 500 p.s.i.g. The valve problem was c@rrected, MSFC unit se-
lected and prefill operation completed.

10. Checked off $-1C-13 measuring program,.

If. Completed all items on prEjtest countdown,

f2. Coﬁntdown was held at X=h seconds due to Idw LOX dome purge pressure,
From time engine £.0. valves rotated to engine position until Greer unit
shutoff was 3 minutes 50 seconds. Greer unit shut off autcematical Iy when
reservoir Iow.level signal occurred. Approximately 500 gal. of reservoir

." fuel was pumped into engines. .A.M.F. unit was imrﬁ'é”diate?y seiected and

remained at about 1 drop/sec. . '
turned on.



413, After inspecting pressurization panel, high LOX dome purge regulator -

was found'td be set at 600 p.s.i.gq.

14, Decision was made to hold propellant and fire tomorrow.

Ts; Removed all GG igniters, q:hrb%ne exhaust igniters and hypergoTs, Pos.
#1 thru 5.

.T6. Disconnected eiectrical cables to all pitch and yaw actuators.

17. Ran'envirdnmentai.uhit all night directing one flow line each to the
GG ball valves.

18. Heat lamps were inserted into chamber throats all night to restrict

~“and minimize injector frosting.

19. Hold condition was maintained thoughout the night while continually

" ¢hecking the following:

a. Heater power ON, (Verify bearing temps. OK)
b. Verify LOX pump.seal purge ON.

c. Monitor GG ball valve skin temp.. Pos. #5 (109 ¢ turn on heated

_p&fge). Cococn purge on at 8 p.m.

d., Keep stop solenoid backup valves disconnected.

e. Cheék drain lines at fuel manifold inlet quick disconnects.,

-f. Check DAIO;T thru 5, closing coﬁtro! pressure,

g. Check Pds. #5, Nq. T FP1 drain quick disconnect. No problems
encountered, | |
20. Removed L0X pump seal purge flowmeter from Pos. #1, instrumentation
checked it out, reinstalled flowmeter,
21. Retanked Greer hydraulic reserveir utilizing auxiliary fill method and

fuel transfer pump.

November 24, 1965
l. Continued prqpel}ant thold. At 1:13 a.m. the A.M.F. unit was shutdown

and the Greer unit put in operation, main pumps No. I and No. 2 only,



Total down time was | minute, 15 seconds. No problems encounterea durinj
hydraulic switchover,

2. . Ran test stand inspection evéry hour until 7 a.m. Continued monitor-

. fﬁg'Item.19 check list, previous day.

.3: Continued thawing injectors with heaf lamps. At 5 a.m.. Pos. #1, 2, & -
5 looked A=OK. 5

4, Topped off chamber jackets with inert prefiil.

5. Completed all items on Saturn'pretest countdown.

6. Conducted test S5-I1C=-13 with schedu]ed dufation of approximately 148.55

Sec. mainstage.

7. Drained down.engines, boiled of f residual LOX, secured and went home.



November 25, 1965

- 0ff Day - Thanksgiving Holiday!

November 26, 1965
Off Day = Two men worked and unloaded 6 tank cars of fuel and 7.
trucks of LOX.

Noﬁember 27, 1965

Off Day

November 29, 1965

1.  Preserved turbopump bearings, Pos. 1-5,
2. Inspected main injectors, Pos. 1-5, .Pos.IS, S/N F=3T1 had a 0.010-
in;h crack, z-inch long in comp..? betwéen the 9th LOX ring and land area.
Pos. T-4 were 0K,
j. Began removal of cococn insufation, Pos. 5.
4, Disconnected, trich f]ﬁshéd, and weld réﬁaired the No. 2 MLY opening
control line, Pos. 4, S/N F-2007. Re-installed line.
5.. Changed out the engine supply duct to the gimbal filter manifold Pos. 2
S/N F-2003. |

P/N Qut - 20M55050, S/N Out -1327

P/N In - 20M55050, S$/N In = 1525

November 30, 1965

]. Brought up hydraulics, A.M.F. unit and instalfled gimbal actuator locks,

Pos. 1 thru 4.

2. Trich flushed and water flushed thrust chamber jackets, Pos. 1 thru
5.
3. Inspected thrust chamber jackets for leaks, Pos. ! through 5. Pos. 2,

S/N F-2003 had 10 seepers at tube manifgld. Must be repaired with RTV,



. L, Drained the IMV sense lines, Pos. | thru 5.

5. Continued removal of cocoon insulation, Pos.

December 1, 1965

.- Centinued removal of cocoon insulation, Pos, 5.

2. Dye penetrant inspected éngine exhausterators, Pos. | thru 5,

3. Changed out No. ! LOX dome purge line, Pos. 4, S/N F-2007:

P/N Out - 407994, S/N In - None

P/N In - 407984, S/N In - None

December 2, 1965

1;|ffwe1d repaired LOX dome purge line, No. 2 side, Pos. 4, $/N F-2007.

2. . .Lompleted removal of cocoon insulation, Pos,

5. Changed out the
DAS004~1]
CA2-1
CA2-2
CAZ-3 CA9-4L
CA2=-4

CA2-5

h'. Changed odt the following flight transducers:
. Pos .. .'E_nq. S/N Meas. No. P/N Qut
: L F-2007 D3-L NA5-27316-T20~-1c
. 5?2007 D13-4 NA5-27316-T:10
3 F-2008 D8-3 NA5-27316-T15
Pos..l Eng., §/N Meas. No. P/N In
4 F~2007 D3-4 NA5=27316-T20-18
W F-2007 D134 NA5-27316=T10-1C
3 F-2008 08-3 NA5-27316=T15=1C

5, S/N F=4T2,

3. Begén installation of engine area purge tubing, Pos. G5,

S/N Qut

1363
1973

1335

S/N In

1222
1691
2135

following static measurement transducers:

CA9-1

 CA9-2

CA  9-3

- DAT=1

CAS-5
DA36-3

bAl11=-3
DA13-2

DA22-4

DA7A-T
DAT013~]

DATT =]

All OK.



6:_-Ricked uﬁ_two MOOG actuators from STTW and deiivered to ME Lab for

set lengths.

-December 3, 1965

I. Continued installation of engine area purge tubing, Pos. 5, S/N F=3Tl,
2. Installed manual engine actuators Pos. 4, and drained hydraulic system.
3. Picked up new MOQOG actuatos from ME Lab.

4, Changed-out pitch and yaw actuators, Pos, 4, S/N F-2007:

out P/N S/N
Pitch SOM35008 H.R. D20
Y aw 50M35008 H.R. 016
in P/N S/N Length (inches)
Pitch 50M35008 33 59.815
Yaw HGINE R E 50M35008 4 . £g.821

5. Reversed the pitch and vaw actuafor return lines on Pos, 4, S/N F-2007.
6. Removed old Pos. 4 patch and yaw actuators from engine deck and stored
in Nw. tower leg, ground level,.

7. Removed CAIA-] and CAIA-5 for checkout,

8. Repaired 8 Qeeper Ieakslat tube manifold on Pos. 2, S/N F-2003 wfth RTV
compound.

9. Installed new seals on Greer servo reservvoir H.E. and reinstalled

heat exchanger.

10. Repaired the AM.F. and Greer heat egchanger bypass water valves,

1. Brought up hydraulics, A.M.F. unit and performed control system and
gimbal system leak checks; closing control system IXNKXXNEXEXXXXEKX¥X only.
Hydraulic pressure was increased to 2500 p.s.i.g. accidentally dge to
negligence, .

12. Ran a gimbal system amplifier response test without hydraulics on,



but with oscillographs. Current inputs were 2.5, 5, and 10 ma at frequencies
cf 1=15 c.p.s., pitch and vyaw.

13, QOperated Cape inert prefill unit and set relief valve at 250 p.s.i.g.
14. Received new pressure transducer and flow totalizer conditioner from
PEVE-YM| and installed on Cape inert prefill unit.

December &, 1965

1. Continued engine area purge tubing. instatiation, Pos. 5, SIN F=3T1.
2. Brought up Greer hydrgulic unit and bled ali air from servo system,
3. Performed engine and hydraulic¢ system components test.

4. Performed sev¥eral engine and stage sequence tests.

December &, 1965

1. Changed out the No., | fuel pump inlet drain quick disconnect (Aero-

quip) on Pos. 5, S/N F=3TI.

2.I Drained hydraulic control system, and inspected GG ball valve openlifg
control lines, Pos, | througH 5. DK.

3. installted flowmeters in LOX pump seal purge wraparound line, Pos. 2,
4, & 5.

L4, Revérseddl{swapped each other) Pos. i&S LOX pump seal purge flowmeters.
5. Changed out the LOX coil bypass orifices on heat exchangers, Pos. |
through 5. New orifice sizes are 0.100~inch,

6. Removed old flame curtain and installeﬂ new curtain around dishpan,
Pos. 5.

December 7, 1965

l. Installed thremocouple and pres. trans. on Eng. Pos. No. 2 at LOX pump

seal flowmeter DA-62-2 CA- -2
2. Calibrated gimbal system.
3. instalied pres. trans. on §.F.M, Pos. No. 2 inlet and outlet Meas. No.

DA-10T13A-2 DA=-1020.



L. Installed thrust OK pres. switches on Pos. 3, P.N P$5883-1135; Pos. |
S/N 25259; Pos. 2 S/N 25258; Pos. 3 S/N 25254,

5.. Modify calorimeter bracket Pos. 2.

-.Decémber 8, 1865

1. Flushed LOX dome Eng. Pos. No. 5.

2, teak checked fuel and LOX systems. OK.

3. Leak checked GOX and helium lines.

4, . Removed manual eng, actuators.

5;' Removed flight supply duct to G.F.M. Eng. Pos. No. 2 & installed

one equipped with strain gages.

6.. Removed No. 2 bearing ther. Eng. Pos. No. 2 P/N NA5-27333TIfI, S/N 210.
7. Tanked fuel with prevalves closed. |

8. Conducted multi seguences.

9. Flushed Eng. Pos. No. 4 GG.

December 9, 1965

1. Brought up hydraulics at 8 a.m.

2, Drepped fuel after components and sequences.

3. Installed No. 2 bearing temp. trans. Eng. No. 2, P/N NAG-27333T6-IF,
S/N 645,

&y, Conducted S-1C~14 150 Sec. 1-4 cutoff,

5. Post-test inspecticn revealed broken line on No, 1 LOX dome purge on
Pos. No. 4,

December 10, 1965

. Preserved turbopumps found leaky bearing seal oﬁ Eng. Pos. No. 5, Eng.
S/N F-3T1. | |

2. Inspected main injectors Pos. No. 5 only one cracked, Didn't increase
on test S~IC-14, |

3. Changed out purge line on Pos. No. 4. Installed new Rocketdyne line,

- P/N 407994,




December 11, 1965

1.I Trich and watersflushed fuel jackets,

2. Removed GG ball valve on Eng. Pes. No. 4, S/N F-2007, to inspect for
contamination. OK, |

3. Upon installation the stage fuel tank was pressurized with prevalves
open. The ball valve was saturated with fuel. 1t was removed and sent to
R-TEST-SA for servicing.

3. inspected LOX dome con Eng. Pos. No. 4 with boreoscopr. O0K.

b, Installed actuator locks.

5. Tordué.checked all engines. : |
B, !nspected GG opening control line on Pos. Ne. 5, must be replaced.

?;‘ Reﬁjaced Fuél bootstrap seal on Pos. No, 3, duct eng, P/N 19-406337-5.
8.  Water Teﬁk cEecked and trich leak checked thrust chamber jackets, Pos.
T-é. Found two bad cracks on Pos. No. 2 and | on Pos. No. 5 that must be
weld répaired. Found numerous other seepers on all engines. Refer to. thrust
chamber damage repoft férm for details.

9.  When fuel tank standby pressure of 5 p.s.i.g. was applied, Eng. Pos,

3, 4, and 5 wére ihadyertently washed down with fuel due to the engine fuel
sy5tem being open and the fuel prevalves open, Pos. No, 3 fuel bootstrap i
lTine was open for seal replacement. Pos. No. 5 GG ball valve open control
line was disconnected for inspection, .Pos._No. 4 GG ball valve was open
and disconnected for GG LOX injector inspection. The LOX GG ball valve, GG
LOX injectcor, and LOX bootstrap line were contaminated with fuel on Pos;
No. &4, S/N F-2007.

December 13, 1965

l. Repaired trhust chambers Eng. Pos. No. 2 and No. 5 - repaired ex-

hausterator on Eng. Pos. No. 2,



2. -Inspected GG and turbine exhaust igniters. OK,

3. Repléted GG ball valve opening line Pos. No. 5, P/N 602054..-

L. Replaced CA2-1-5 and CA9 1-5.
- 5. Removed for calibration BA5-1-5, DA6 - 1-5.

6.  Leak checked GOX helium lines. OK.

December Th, 1965

1. Changed out the following flight transducers:

Meas, No. _P/N_ S/N
08-2 in NAG-27316T15 2130
Out NA5-27316T15-1C 1697
D2-2 . _ In NA5-27316T20 510
OQut NA5-27316T20 ' 1749
Dh-2 ey NA5-2?316—T2 1833
| Out  NAS-27412-T2-1 2959
D5-2 In NAG=27316-T2 1951
Qut NA5-27412T2-) 3003
D13-3  ° In NA5~-27316-T10 1867
Qut NAG5-27316TI10 1684
2. Changed out the following static transducers:
DA22-1 DA7A-1 DAS-4 DAB-3
DA22-2 : DAS-1 DAS-5 DAG-L
DA22-3 © DAS-2  DA6-] DAG-5
DA22-4 : DAS-3 DAG~2

3. Reinstalled GG ball valve and GG LOX injector, Pos. No. &4,
4. Removed manual engine actuators, Pos. 4.

5. Ran components and sequence test,

6. Continued miscellaneous safety-wiring.

7. Began gimbal system calibration,



. - 8.  Replaced the following static transducers:

DA10O15-4 DAL-3 DAS-1 (twice) _ CA5049-2

DA5-1 (twice) CAS5051-2
9. Flushed LOX domes3and GG LOX injectors, Pos. 4 & 5, Po;. No. 4 LDX
dome wa$ flushed for 3 minutes rather than the normal 30 sec.,, by Rocket-
dyne request,

December 15, 1965

T.. Installed new relief valve for 200 p.s5.i. loader outiet on hydraulic
skid. Set at 250 p.s.i.q.

2. Continued calibration of gimbal system. Many problems encountered
due to electrical bias between Boeing GSE and flight type amplifiers.

3. Ran components and sequence tests.

k. Completed safety wiring.

5. Tanked fuel to prevalves without hydraulics. Topped off both hydraulic

units.

6. Opened fuel prevalves and admitted fuel to engines. Found leak on

Pos. No. 3, S/N F-2008, No. 2 MFV. Closed fuel prevalves and drained engine

fuel system,

7: Changed out Pos. Ne. 3, S/N F=2008, No. 2 MFV:
P/N Out - 405280, S/N Out - L062638
P/N in = 405280, S/N In - 4067375
(New MFV was taken from Engine S/N F~2009).

December 16, 1965

1. Brought up hydraulics at approximately 8 a.m.
2, Ran engine components.and sequence test.
3; | Dropped fuel below prevalves, pressurized fuel. tank to 12 p.s.1.g.

and leak checked., 0K.

4, Prefilled chambers using the Cape unit obtained the foTIowing data:




a. Pump outlet press. - 125 p.s.i.g.
b. Umbilical supply press., - 60 p.s.i.qg.
c. Flowrate - 25.g.p.m.

d. Gallons pumped tc overflow -

Pos. 1 = 460 gal.
Pos. 2 - B85 gal,
Pos. 3 - 611 gal.
Pos. 4 - 470 gal,

Pos. & = 535 gal.
5. Installed new No, 2 LOX bearing temp. tHermocoupIe, Pos. no. 3.
6. Tanked LOX, pressurized LOX tank and leak checked. OK,
7. Checked of f measuring program.
8. Pos. No. 1 yaw actuator became nervous approximately 3 hrs. prior fo

test, This was corrected by applying a 2 ma, signal,

9. Performed test $-1C-15 for scheduled duration of 40 sec. mainstage with

a 1, 2-2 cutoff. Stage hydraulic supply valve failed to open after cupoff.
Approximateiy 4 minutes after cutoff valve opened by itself. -Hust investi-
gate. Hydraulics firex came on during firing.

10. Drained fuel, secured and went home.

December 17, 1965

1. Preserved the turbopump bearings, Pos. | thru 5.

2. Trich fiushed and water flushed thrus% chamber jackets, Pos. | through
5.

3. Leak checked thrust chamber jackets, Pos., 1 thru 5. Several leaks
found that must be weld repaired. Refer to d;mage report form.

4. [nspected main injectors, Pos. 1 thru 5. All 0K except Pos, No. 5.

Crack still had not propagated.



December 18, 1965

Off-Day

December 20, 1965

1. Checked out operation of stage hydraulic supply valve as fofibws:
a. Cycled valve three times under no pressure.
- b. Closed valve, pressurized system, and cycled valve open'twicé.
The following data were taken:

a. Closing Times {No Pressure)

Sig. - Sw, Sw. = Sw.
3.000 Sec. 0.884 Sec.
2,608 Sec, 0.976 Sec.
2.472 Sec. © 0.952 Sec.

b. Opening Times (No Pressure)

Sig. - Sw. . Sw. = Sw.
1.904 Sec. 10.652 Sec.
1.828 sec. - 0.636 Sec.
1.788 Sec. 0.624 Sec.

c. Opening Times {Pressurized)

Sig, = Sw, Sw, = Sw.
Sec. Sec.
Sec. _ Sec.
2, Began temperature studies on actuators with hydraulics on. Temp.

was increased to 118° and then lowered to 70° F. Measurements were taken
on Pos., No. | yaw actuator. Limit cycle occurred between 80 - 85° F,

and did not.seem to increase with temperature incréase.

3. Began removal of engine area purge lines, Pos. No, 1 thru 5.

4, Replaced the cracked |MV sense line on Pos. No. 1, $/N F-4T2, P/N

in and P/N out was 602060-3, S/N in - 5689578, S/N cut - 2702250.



5. Removed the LOX pump seal purge flowmeters from Pes. No., I, 2, & 3.

December 21, 1965

1. Ran two éngine components test gsing the Greer unit and simultaneously
giving start signal! to ali 5 engine control Valvgs. THis was done by
pa}alleling all solencid valves with one sQitCh. The tegts were done with
2 main pumps and with 3 main pumps on the 1ine._ DA3003 data showed no
difference using 2 pumps and 3 pumps. Tests were run with engine oscillo-
graphs and osc. 25 (DA3003)}. Max, pressure drop was 190 p.s.l.q.

2. Continued temperature studies on actuators with hydraulics on. Took
measurements on Pos, No. &4 pitch actuator. MOOG actuatoré éxperienced no
limit cycle affects with temperature increase but all hydraulic research

actuators reacted to temperature.

3. Performed automatic startup of Greer hydraulic @nit using computer
command,

4. Performed engineitomponents test using computer,

5. 'ﬁemoved LOX dome pots from Pos. No. 1 and 3, removed pots f?om Pos.'

No, | LOX.PYC and Pos. No. 5 fuel PVYC bellows, got 2 pots from Tepool,
and gave all 8 pots to Don Jones, Astrionics Lab.

December 22, f9§5

I, .Comp1eted remcval of engine area purge tubing, Pos. No. | ﬁ@ru 5.

2. Centinued and completed hydraulic oil temperature'studies on actuators.
'.3. installed actuator locks, Pos.®8No. 1 thru 4, .

&, Eegan removing nozzie extension bolts, Pos. No. 1 thru 5,

5. Continued automatic checkouts,

December 23, 1965

1. Continued automatic checkouts.
2. Picked up 8 actuator shipping boxes from Astrionics and placed on rol-
ling deck level.

3. Completed removal of all nozzle extension bolts (8 left on each skirt),



Pos. No. 1 thru 5.

December 25, 1965

off pay - Mérry Christmas!

December 27, 1965

.TT. Continued automatic checkouts,

2. Remévéd overboard drain Iinés, Pos. No. | thru 5 and taggedlfor identi-~
fication. |

3.: Painted engine serial numbers on nozzle extensions, Pos. { No. ] thru 5.~

Decémber 28, 1965

1. ' Céntinued autematic checkouts,

_27 Cleaned up engin¢ platforms and rolling deck.

3. Removed wafer strainer element from A.M.F, hydraulic unit cooling
water system, cleaned element, and reinstalled,

4, Began fabrication of storage boxes for engine servicing fiexhoses.

December 29, 1965

1. Continued automatic checkouts.

2. Prepared thrust chambers for weld repair by marking all cracks.
3. Inspected all engine servicing purge lines for cracks or damage.
4. ~ Continued fabrication of storage boxes.

December 30, 1965

1. Continued automatic checkouts,
2. Completed fabrication of storage boxes,
3. Continued preparing engines for removal.

December 31, 1965

0ff Day

January 1, 1966

0ff Day - Happy New Year!

January 3, 1966




1. Fabricated brackets and installed two pulleys and hoists for raising
and lowering engine platforms around Pos. No. 2 and 4,

2. Installed temperature bulb in preservative oil tank,

' 3. Continued automatic checkouts.

4.  Weld repaired thrust chambers, Pos. No. 1 and 3. Pos. No. 2, S/N

F-2003 is too bad to weld repair in test stand.

 January 4, 1966

1. Completed installing hoists for engine access platforms,

2. Removed heat shield covers frem crossbeam support brackets and installed

_manuél engine actuators pitch and yaw, Pos. No. 1 thru hf

3. Picked up 8 drip pans from Fab., shop and placed on hydraulic platform..
Installed 4 drip pans beneath Greer unit and one under A.M.F. unit.

h.. Ran automatic engine componenté; sequence test, and Greer unit start

up using cemputer.

5. Continued automatic checkouts,

6. _ While stage crew was removing a fuel prevalve, they inadvertently dropped
a 5/16" npt and washer down iﬁto the No. 2 fuel pump inlet at Pos. No. 2

S/N F~2003.

January 5, 1966

1. Disconnected the flame curtains from engine dishpans, Pos. No. 1 thru

5.

2. Removed all but four each bolts from the LOX pump inlet and both fue!

punp inlet flanges, Pos., | thru 5.

3. Removed four each gimbal block bolts, Pos. 1 thru 5.
o4, Ran engine cecmponents and sequence test by computer.
5. Continued and automatic checkouts.




January 6, 1966

1, Continued and completed ;utomatic checkouts,

2. Ran engine components and sequence test using Greer unit and computer.
3. Disconnected LOX.and GOX and helium system wraparocund lines and in-
stalled protective closures.

4. Rgmoved firex nozzles around engines on engine deck for additional
clearance during engine removél.

5¢ Removed chamber exit spray manifold on East side of rolling deck,.

January 7, 1966

1. Installed manual engine actuatd§, Pos, No. 1 thru &,

2. Drained hydraﬁlic system, engine control system and thrust vector con-
trol systems,

3. Drained all residual fuel from engines.

4, Disconnected hydraulic supply and return«raparound lines from Pos,

No. 1 thru § and iﬁstaITed protectiﬁe closures.

5. Disconnected LOX dome purge, LOX pump seal-purge, aﬁd.inert prefill
supply wraparound lines frem Pos. No. | thru 5 and instailed protective
closures.

6. Begaﬁ removal of all static measuring transducers, Pos. No. 1 thru 5.

January 8, 1966

1. Removed pitch and yaw actuators, Pos. No. | thru 4 and placed in

shipping boxes on rolling deck level.

2. Completed removal of all static measuring transducers, Pos. No, |
thru 5.

3; Prepared engine access platforms and rolling deck for moving.

b Dfscbnnected hydraulic supply and return lines from umbilical plate

No, 2,



5. Sent torque wrenches to R-QUAL for recalibration.
6. Washed down engine Pos. No. 1| thru 5 with trich.

January 10, 1966

1. Prepared rolling deck and engine access platforms for operatioﬁ.
2. :Removed nozzle extensions, Pos. No. 1 thru 5, .

3. . Removed Engine Pos. No. 4 and sent to Ace Perry's shop - R-TEST-S5A,
4, Returned raolling deck to position. -

January 11, 1966

1. Removed Engine Pos. No. T, 2, & 3, and 5 and sent to R=-TEST=SA. .

January 12, 1966

l. Secured and storedsall engine removal hardware and tools.

2, Rounded up all T-bird engine throat plugs, protective skirt covers,
and overboard drain tines and delivered toc R-TEST-SA.

3. Assisted Support Shop welders in fabrication and installation of LOX
and fuei PVC retainer.brackets.

&, Removed manual engine actuators, pitch and yaw, Pos. No. 1T tHru L and
delivered to ME [ab for instaITation on 501 vehicle.

5. Removed center engine stiff arms and stored. (This required partial

removal of heat shield panels around center engine position,)

6, Remcved heater hoses and adapters from aft compartment and stored.
/- Installed heat shield covers over stage manual engine actuator brackets,
8. Greer pecple began retre-fit modifications to hydraulic unit.

January 13, 1966

i

1. Delivered 10 actuators to Astrionics Lab (8 H.R. and 2 MOOG).
2. Continued assisting Test Support Shop welders in fabrication and in-

stallation of LOX and fuel PVC retainer. brackets.

. 3. Cleaned up test stand working levels.



4, Stored $-{C-T engine hardware.
5. Brought engine blue cards up to date and returned to engine Prep Shop.
6. Assisted Greer people on hydraulic modifications.

January 14, 1966

1. Continued aséfsqgﬁng welders on PVC brackets,

2. Prepped enéine area fof bocster removal.

3.. Completed stbring $-1C-T hardware.

b, Removed engine deluge firex nbzz]es for on-stand firex flush tést.
5. Continued assisting Greer people on hydraulic unit modifications.

January 15, 1966

Off Day

Jaﬁuary 17, 1966

l. Continued assisting welders in PVYC bracket fabrication.

2. Secured all loose hardware around engine area.

3. Removed engine platforms at Pos. No. 2 Bnd 4 and modified for engine
clearance.
4. Continued assisting Greer people on hydraulic unit modifications.

Jaﬁuary 18, 1966

T Continued preparation of booster for removal.

2. Secured and cleaned up the North hydraulic platform and the rolling

3. Continued supporting Greer people on hydraulic unit modifications,
b, Completed welding modifications to Pos. No. 2 and 4 engine platforms.

January 19, 1966

I; Reinstalled engine platforms at Pos. No. 2 and 4.
2. Mounted hoists for reising and lowering platforms at Pos. No. 2 end 4,
3. Wrapped all open line connections on hydraulic platform with foil and

I
deck for firex test,
taped for water flush test.



4, Continued assisting Greer people in hydraulic unit modifications.
5. Removed S-1C-T stage from test stand and sent to Fab Lab.: -

January 20, 1966

1, Combleted securing the North hydraulic platform and the_G}eer unit for i

the test stand firex system flush.

2. Changéd_out the old pipe assemblies with the latest modification on
the §-1C inert prefill unit,
3. Performed pressure-flow checkout on the S~IC Tnert prefill unit, Re-

liéf valve was found defective. Continuous leakage across valve., Leak-
age tncreased in préportion to pump back pressure to a maximum of approx-
imately 30 g.p.m. Relief valve cutlet was flanged off and flowrate was

5% g.p.m. |

4, lontinued assisting Greer people in hydraulic unit modifications.

5. Completed modificét?ons to‘engine platforms af Pos, No. 2 and &4,

61 Removed the Greer hydraulic supply and return lines (facility piping)

and delivered to Bldg, 4481 for modifications. Also delivered old components

removed from Greer unit to same.

s Fabricated storage racks for strip heaters.
8. Fabricated storage cabinet for engine flexhoses and installed on 10th
tevel,

January 21, 1966

1. Picked up new boxes from carpenter shop for storage of engine LOX dome

flush kit and for gimbal block torgque wrench,

20 - Fabricated and installed new bracket for drain valve on Greer hydraulic

unit,

3. Completed the on-stand firex flush test,



January 22, 1966

1. Began installation ¢of new drip pans for Greer and $.M.F. hydraulic

units.
2. Fabricated drain manifolds for above,.
3. Fabricated and installed legs for drip pans.



" R-TEST-SB
e -  STAGE S-1C-T/b

EREN - PRE-TEST ACTIVITIES FOR TEST $-1C-20

o 'Remove firex 5@ﬁbly line and Flex-flo valve beginning at '""Tee-off from .
" 3-inch-water supply::line on North Level 12,

w2 ¥Remove 3~inch Fiex-flo valve (heat exchanger supply) from water supply' SR
Vine on North Level 12, : ' :

3. ;lnstall é 3—inch'spooi pieceﬂwhere the Flex-flo valve and firex supply
- line were removed in Iltems ! and 2, ' '

. B

‘Add a 3-inch firex supply line and.Flex-Flo valve "Teeing'' off from the. B
AMF heat exchanger water supply line, located on North Level 12, extending
through the North Hydraulic Platform and" connect to existing firex system

;if“ . above AMF Hydraulic Unit, ; : ) '_f :'  ~1¥;|
jﬁfN\\%. Remove the Greer heat exchanger water supply Flex-flo valve and étfaching';f ;'-_' 

“3-inch line and install a 3-inch blind flanger, located on North level ]2,-5_

. . Remove the 3-inch Greer heat exchanger return line from the 3-inch S N
1 ' drain line located.on North Level 12 and Install a welding cap, - IR

g, | |
T ”%5“\4?. Remove the 2-inch Greer RP-1 supply line from the hydraulic reservoir S T
@ VFIIV Tine and add a 2-inch GR20 Grayloc welding hub, : A

- - 8. Remove the ''stub-outs'' from the firex structural supports around the
| Greer Unit, :

9. .Install Z-inch aluminum plates over openings In North Hydraul{c Platfbﬁﬁ.

0. Replumb the hydraulic firex control panel to be compatible with above
ardware changes, . _ ' '

- fﬂhﬁﬁnﬁ\fll. Remove'GN2 supply line to Gréér;Unit;.

fﬁ“?&~h‘2_ Remove GN supply to hydraulic cross-over valves and control valves N ?z“
~ . 7 in hydraulic ffrex control panel: . - : : P
|
|

'3.  Remove AMF and Greer hydraulic cross-over valves and install spoo’l
pieces and blind flanges, ' : ' '

AL .Remove-ra]ie?_bypés%fsystem f rom Hydraulic_skid arnd AMF unit and ihﬁtall'
plug in relief valves; es at 1800 p.s.i.g. .~

R

- Set rellef valy

AT L et




: | \ 7.

filter under maximum flow condltlons Remove and clean filter elements

15,

Rep‘umb damaged tubing on AMF hydraulic unit and add clamps where -

requtred

.\16 Reactrvate and checkout AMF hydraulic unit, SpechncaHy check pump

~shaft seal leakage on SW pump. Remove pump and send to Ball's shop for
serV|C|ng, i f reguired,

Heasure and record delta P on AMF f!!ter and hydraullc skid ball type .

A necessary.

18, Replace Engine S/N F-3T} turbine manifold and LOX pump seal and
re|nstel1 |n Position 5,
N 19,-,Change oUt.engine opening control orifices, ECP 444,

: 0.'-,

\lzz

27,

31.

3

3 e_N23. |

:IZQ;

26._-

..

'Test

330 ';

- Modi fy Rocketdyne LOX dome flush kits to prOvide GG fue1 purge,

Prepare measuring program fop Test 5~10-20,

Update and revise operating procedures
Servrce fllter in W, Kidde pre-fill unlt and in Chamber Prefill Pane]

Add Fr]ter in chamber preflll supply Ilne JUSt upstream of umbt1|cal

F]ex hose,

Change prevalve backup system to two (2) normally closed solenoid valves
that operate from one switch.

‘Inspect and repair or replace all engine/stage dishpan connectOrs

due to corrosion,

*Check on anming problem with stage distributors,
29._ Modi fy and rework the $S-1C Pneumatic Console,
o 30, Leak check and weld repair all englne thrust chamber Jacket tube

v cracks

Prepare and incorporate LOX and fuel tanks pressurization schedule for

$-1c-20,

{nvestigate'and correct, if necessary, fuzz leak on fuel tank lower

 f"bu1khead Frttlng

.§Check on ECP 222E on LOX Interconnect Ua]ves 'Haepjtybeen.incOrporated,
iﬁ not o L K o

|5 rt reqU|red?




“”3&'. Investlgate and make appropriate Operat|onal changes during Sequence
Ctests’ to minimumize LOX tank vacuum problem,

+ 35, Check on. conflguratlon and status of LOX and fuel tanks prope]lant
"Ioadlng equipment, .

36. Make determination as to. reqU|rement for Fuel Prepress pressure switch f:'
at umbilical, : ' '

37, Determlne requirement for LOX low overpressure switch and make necessary'-'
changes

“. 38, Obtain and install screens in the fuel vent duct extensions:

Determine the requirement and obtain all necessary System A transducer
brackets for engines, :

. bo. 'Obtain and install one additional stage purges sphere, 'if desired,

. L1, Determrne whether or not to use the Parker LOX tank vent valve and _ff
" make installation or removal, whichever required, : ‘

_.f;hZ. Remove heat shield blast plates if required for Li ftoff Switch
= Program,

L " Find Inert Prefill Ground Storage Tank and W. Kidde Unlt reservoir.:f-
and checkout systems : : o

'h5; ;Delete hydraulic malfunction cutoff circuitry,

i;igaf];if h6,tiweld repair the deflector and checkout,

L7 ”Cneckout holddown arms, ]evel as requlred For stage |nsta1]at|0n

48, - Load test the 150-ton and 200 ton derrncks

9. .Purge and sample the followlng pneumatrc c|rcults prlor to 5tage7  . e T

'*ife.. LOX dome purge -
.'._bu_ LOX bubblrng

Pi_LOX'pre-pressurizetion"f.T




P L
PR _
fj.ﬂf T:f€ lide auxiliary pressﬁfizatibnf
. 1t;'T*h. Iﬁ{Conffo] and PUrge.spHereé'Ffllu  ‘ rH
) | - He] Lum bcttle. £i11 ’ |
{;bf. o - Fuel tank pre-press ‘
;z::f “L;f: :1_FUe| tank auxiliary pressurizétiqn:
:; . '; ;T.Lox and forward tanks GNy. purge .,;'1,€; Tf.-._;: '4._'fu.“  '"f}”f*ﬁN“-\“
',jnj. ji L0X and fuel tanks air pqrgg" - |
2  ; \::f "LOX dome servicing purge |
:IQT f;wﬁl T/C jackét purge
j J“ 1.  . ‘Hypergol purge
i.f-f. _;' 50. Inspect S=1C-T/4 to GSE interfaces and make any requnred repalr or
o ::}f;'  mOdlf(cat¢ons _ i
If::f ";- 51;;:]n5tall stage and perform stage receival lnspection per Procedure No 5.
f.j_h_  52' geassembly the S-1C Test Stand replac|ng all test stand p1atform5 ;;fi}”! .
- '”;3 :braces. and roof cap, | _ - . o e
'§' i*ﬂQ;J  53-A;Prepare Redline/B]ue!iﬁe list ana instructioﬁs,
_!- A2  1-: Sh;% APP‘Y standby purges or preésures tq'thé LOX and fuel-ténks, asifeqﬁiféd; 1 v;'
'l.!:;;.}f 55- Lﬁh/thé 22nd level: . ' .
,!'- . . .

 H$. Connect . the forward umbilical,
?'S. TCOnnect all services to the forwérd umbilical and checkout,

'E.. Checkout and verlfy proper FECU operations, Remove any cOvers

.- from cannis ter openlngs

:J&. Connect the LOX tank vent extensions and bracketry _Assure LOX 3

r-vent valve actuator vent 1|nes are unplugged,

aConnect.the LOX auiiljafy_pfessurizing ducﬁ;




F[jflﬁstall forward compartment access equipment, iF:not.in5£5|1éd_?f ;
5135§f/-lnstall the forward stabilization system and check out;" s I_.,ﬁ1 Q! ;;a’f?
'}iﬁ{ Ilnstall_bulkhead protectiqn equipment..as_necessary,”-
?:{fffRemove afl bel lows protective coyers. R
;; ”j. Install static'test instr@mentation, 'PY
‘ﬁ%%?. " k. Cornect all othek_services required, such as LUXItank vénfs °“Erfide-lSA ;f%f;ﬁﬁ

“.;56i Prepare Pre-Test Information memo randum,

5'?.._\ ,On_the 17th level:

“a, Install the fuel vents '"bird screens',

b. Install the LOX émergehcy drain valve and duct, Check out operation
'of the valve, : IR E : T

.c..;Connect the fuel auxiliary pressurizing duct,

.2 d. Install intertank access equipment;_if not insta]led.

e, Install quartz lights,

: ;Wnstali butkhead protective equipment as requirgd.Af
j;chlhétéll all ﬁtatic test fnstruméntation, -  .:L'
y : ;“fjﬁfﬂ:_:?: H-";Rehove all bellows covers,. |

Ifj,r-ff Install the LOX fill .and drarn flexlble ducts .

ﬁ,j)*'|nsta11 special R-TEST fuel tank pressure switch,
'ki Connect all other services, such as fuel tank vent overrides.

58 .Install aft umbilicals number 1, 2 and 3, Connect all required
" services and checkout,

159, Install fuel emergency drain duct,
60, Connect all R-TEST gages used to monitor stage operation such as Fuelﬁf
" and LOX tank pressures, control and purge pressures, and hellum bott]e-gﬁ

e pressures

61 Connect center englne area purge supply 1|ne




‘62 fnsta]l aft compartment water deluge flexible ducts Assure that all -
water has been drained from the llne ' '

- Jnlthe thrust structure:

o .a. install ladders, quartz Iighta. intercom boxes, and any protec:ive_
Lo eqU|pment necessary, ' o
"b, Install AECU themostat in aft compartment and operate the AECU _
Assure correct airflow and temperature avallable Remove any covers over -

the openrngs of the distribution manifold, ' -

Nc. Remove all bellows covers,

“d. JlInstall all static test instrumefitation, .

.uf:4€;5-|ﬂstall'the sliding dccess panels on the heat shield, 1F'n0ﬁ,Tnst;Tiéd;

.-”On'the engine level;:

P a-. Insta1l, adJust and tock. in place all- englne area firex nozzies
'g'as reaU|red : :

Jb. Remove engine protective covers, bellows covers, and throat“p]ugs.

Instal1 stop solencid backup valves, and aSSOC|ated tublng and °

brac ets \
“ﬁj:; __',;}lnstall System A transducer brackets and transducers per measurement -
“program,:. ' L ' ' :

/. Install manual engine actuators, as required,

'f lnstall servo-actuator Jacks as required,

iﬁ/'fz;g " Remove servo-actuator locks,

-?Leak check and checkout the stage hydrau]tc system per Pr0cedure

- Make a:gas leak check on the LOX and fuel systems per Procedurecel i
Make a gas-leak check on the helium and GOX systems per Procedures
d.16. .t . :

Leak'check the LOX pump sea] and LGX dome purge systems

eng e area purge tublng and supply manlfolds




k fh.' Perform englne components and sequence tests,
Checkout turbopump heaters,
'i Make required engine torque checks,

',-ilnstall thrust chamber drain Q.D.'s.

ﬁ'"lnsta1l thrust chamber nozzle extensi0ns and overload drain.!ines, '

S Trlch1oroethy1ene flush and Ieak ‘check thrust chamber Jacketséw{:ﬂk
after weld repairs, K

e.?T?“§J§{~ Trlchloroethylene flush LOX domes and GG LOX inJectors

;Perform pressure switch checkout on TQKPS,

_}.;|n5pect main injectors,

;'Install hypergol simutators, ' ' : ' o gff'ff.rf
_ikemove Servo-acfﬁator jacks, if installed,

.fkReoove manual engine actuators, if installed{ __' ___mﬁf"
. Qincorporate any other planned engine modifications.

65 instalr _hookup, and checkout the HDA AFT Horizontal Stabilization = .
g Systems ' ' o

5:66 LOad LOX and fuel storage tanks to required levels to support. statlc U
\:fffrlng Operat!ons for Test $=-10-20,

:};Frll TrlchlorOethylene Storage Tank and checkout system,

Perform stage torque check per PrOCedure No. 6.

69, Leak check and. checkout the stage purge and control pressure systems :
- per Procedure No. 12, : - s

f'70 ' Perform LOX tank prepressurlzatlon and GOX systems leak check_per
?-Procedure No, |5 : : T

71. PerForm fuel tank pressur|zatton systems checkout and leak check per
:'Procedure No., |6 : -

szLeak check all other stage systems and umblllcal connections,

‘Ca1|brate and checkout all pressure SWItCheS per Procedure No..




;_j:'7h;5fPerform complete components test per Procedure No, 56,

%heckout the test stend ftrex system and make all requured repalrs

,.1255

.,_\

.;67 Perform simulated static Flring per Procedure Ne. 66, to. Ver!fy all “
Ihteriocks and oeerational reediness, - I

I

’7?.“'lncorporate alI necessary or deslred stage modlfncatlons

) ?8 Checkout and callbrate the thrust vector control system’ per Procedure R
No.;36 L L N e
S _ _ - ‘ S .

et . T

P "COmplete all requtired safety-wire.
Hookup,and checkout'the FUSU,

8] Fabrlcate and instatl SerVO-actuator current lnput and potentlometer
feedback harnesses : . : .

3i£.n6t |nstelled

]fDetenmlne and 1nstall prOper orlflces in LOX and fuel aUXI]IaFy‘
pressurnzatnon valves,

85 Checkout the GFCV per Procedure No. 24;

86. CheckOUt the GFCV tester For'prOper oberatibn,

’

“'I87 Enter the LOX tank and inspect the |nter|or ,if ‘required., . In part?cular_,_f=-5
'|nspect the suction duct screens for bucklrng and torque check the hellum '
' 1bottle retalner nuts, - S -

;88.('Perform prevalve timing tests.

"jObtain flight'type ahplifiers'from Astrionics for gimbal system:and;checkoufgf?r

.iPer?orm automatic checkout'procedures as time permits,

I.f Flll the four (L) ou!ers on the AMF hydraullc unit main motors,

92, Checkout pressure switche settlngs on ''"Boos t Pump Pressure OK“ " Hydraulfc”s:?f]
Pressure OK” ”Heat Exchanger Water Pressure OW' - Coe )




'Calibrafe'all gauges in hydraulic system.

‘ .__:Check relief valve setting . in 100 psi, GN, supply syé__tem tn h'ydraui’ic.
V. skid control panel, ' : IR

Checkout and gperate engine area purge systems after Installation, ;"' f- f  r5q

Perform turbopump torque checks per Procedure No. 31,

.;}wcld'rol1ing deck p1ate5 back over grating,
99, Convert one of the LOX storage tanks to LN, stdrage.

TOO;-"Comp]etely service the Preservative 0il System, Drain all residual oil

- from tank and flush the tank, Preservative 0i1 Panel, and all associated p1umb|ng
_ 'untll a]] residual oil has been removed; Refill the tank with new preservative
”"0|] _ _ y !

1, "Obtain hydraullc supp1y and return line |nstrumentat|on spacers From MTF
~and Instal] at stage umbilical,

B

> 102 Draln the W, K!dde Preflll Unit Reservo1r and flush the system WIth potable -
water, _ :

L3 CheckOut and service water pumps No. 1 and No. 2 for the hydravlic sys tem,
} Replace the pump packlng if necessary, - :

' DL Clean the engine servicing flexhoses connecting the engine access p]atformszﬁe"”
! './ to the ‘test stand, Replace all damaged flexhoses, L e

. 105, fRepIace Position 4 GGBY opening control line, {f new type aval]able, and
.de5|red I £ not, inspect old ling for erosion, . -

“ 06, Modnfy englne drain system for larger funnel to prevent fuel From Overflowung

Y 107. Obtain the 40 ground half engine quick dlsconnects loaned to HTF and |nsta]1
“in dre|n Sys tem, w

: L , N
) 08, 'ObtaTn”the t30 hypergol simulators loaned to Mlchoud Service all five: .
3hypergo1 5|mulat0rs prror to |nstallat|on : ) e

\ 09 Serv:ce ‘the stOp solenoid backup valves and |nsta11 on englnes 'buse'ﬁ;
;0&0-1nch Orlfrce in dlscharge port Of Englnes 2 .and h . RS

llne on Posntron h S/N.7
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January 24, 1966

1. The 501 vehicie.arrlved at SSTF at approximately 9 a.m. The LOX
pump seal purge was not applied to the engines while rotating the vehicle
from the horizontal to the vertlcal because the stage oriflces had been

removed for resl;]ng.

2, The bird was placed on the holddown arm pads at approximately 1:30
p:m.
3. The rolllng deck was returned to the IN position and the engine ac-

cess platforms were lowered Into place and‘secured.
L.  Mr. Cl1Iff brought the new orlfices for the stage LOX pump seal purge
. piping. The old orifices were O.IMO-IACh and the new ones were 0.391«Fnch
‘ for all positions,
: 5. Reinstalled the englne deluge flrex nozzles, Posltions 1 through 5.
6; Begaﬁ installation of stop solenold backup_valvés; and associated
tubing and bracketry, Positlons I'through 5.
7. Continued iﬁsta]latlon of new.drlp pans for hydraullc unlts,

Jénuarx 25, 1966

i, Instlalled new MV7aVE stop backup solenolds, Poslitlons | through 5.
This required removal of Rocketdyne line P/N and finstallation of MSFC 1lne

with a tee for venting the MV7AVE Into the engine overboard fuel drain

]ine;
Pos. 1 = S/N 307
Pos. 2 - S5/N 309
} | Pos. 3 - S/N 310
| .,; Pos. 4 = S/N 31
Pos. 5 - S/N 317



1
g b

*iIZJ ~Went to Ace's shop and picked up spare brackets for static firing

" Instrumentation,

3;_' Installed the following statlc firing Instrumentation brackets:

' DAZ010-1 . DAL400O-1 DALOOG-1 + DA15

. 0820]0-2 ~ pALO00~2 DALDQ9~2 DA12A
| DAZO{O-B DALOOO-3 DALOD9-3 DA13A }:I
' DA2010-k DALO0O-4 DA40O09 DA33 R
DA2010-5 pALOOO-5 . DAL40D9-5 H
24, Relnstalled englne area purge manifolds and plping on test stand.

5. Completed Installatlon of all engine deluge firex nozzles.

6? ~ Continued Installatlon of new drip pans for A.M,.F and Greer hydraullc
unlts.
7. Changed out l3-inch water valve for englne service tubing. ﬁ(Old

one froze and cracked.)

8. Ordered new flexhoses fﬁr engine area purge supply lines,

9. Installed new flexhoses on engine servicing.supp]y lines, as reﬁulred.
léﬁ, Confinued supporting Greer people on hydraullc unlt modifications,

January 26, 1966

If Completed installation of new drip pans for A.M.F. and Greer hydraullc
units.

2; Continued supporting the Greer people on the hydraulic'unit mod|fi-
catlons.. |

3. HMet with Gerald Thompson and got him started wlth the A(P.M. filtef
Tﬁsta]lation on the hydraullic skid and the new purge manifold for the center
eﬁgine. |

4. Removed the water strainer assembly from the Greer hydrauilc unit

whlch had ruptured due to freezing.



. 5. Continued installation of static firing Instrumentation brackets.
RepTumbed DA22-1 thru 5 (MEILab had plumbed these In to senée control
sgpply pressure Instead of hydraullc control return presshre.

. 6: Relocated DA7-5, plumbed in DAI-2, 3 & 5.

I?; Ordered additional flexhoses for Pos. 1 and 5 engine area purge manl-
folds. 1 Tine 36" Jong and & 1ines 17" long, 3000 p.s.i. w.p.
8. Ran the LOX dome service purge at all engines in preparation for

quality sample.

9. Changed out return flow transducer on Greer unlt. On old one, the
flow straightener and turblne assembfy had been blown through housing,
10. Fabricated_ahd Installed brackets for new heaters on engine deck,
lﬁstalled new heaters.

1. Fabr]cated_specla] bypass valve assembly for connecting umbilical

. ends of stage hydraullc supply and return lines,

January 27, 1966

1} Changed out the umbilical feedback transducer on the Greer unlt with
tge new type 18 v PTI35,
. B/N out - PTIT1-3H, S/N Out - 18648
P/N In - PT135-3M, S/N in - 28792
2} - Fabricated speclial cocoon Instrumentation rectanglés, Englne Pbs.
: L?throﬁgh 5. |

3; Continued supporting the Greer people on the hydraullc unTt mod!flcations,

L, Replaced some of the engine servicing flexhodses, which had been damaged.
5. Installed bypass valve be tween supply and return lines on Greer unlt

for checkout.
. 6. Installed new heater brackets for calrod strip heaters on englne deck.
7. Fabricated aft compartment heater hose brackets.

3. Fabricated and Installed engine identiflicatlion plates and brackets,



Engine -Positions 1 through 5.

9. _Installed DAS-1 through 5 and DA20]0-2,

January 28, 1966

1. installed the fellowlng static firlng transducers:

DA1-1 'DA10-1 DA13~1 DA3-1

_DAl-2 | DA10-2 DAT3-2 DA3-2 -
DAI-3  DA1O-3 DA13-3 DA3-3

DA1-L DA10-4 C DA13-4 DA3~4

DAI-5  DALO-5 DA13-5 DA3-5

DA12-1 DA12A~1 DAT1-1 DA2010~1 CAlA-1
DA12-2  DAI2A-2 DAI1-2 BRERXEXX CAlA-S
DA1Z-3  DAI2A-3 DATT=3 DA2010-3

DA12-L4  DAI2A-k4 DAIT=4. DA2010-4

DA12-5 DAI2A-5 DATI-5 DA2010-5

2.  Contlnued supportlhg Greer people on hydraulic unlt modiflcations,

Greer people went back to Los Angeles without completing the job. Flush

- bypass valve posltlion swltch was not Installed; pump feed back pot housing

were not reassembled; and none of the system had been checked out,

3. Filled Greer servo reservoie and flushed and bled system. Began
setting the mep feedback pots. No. 3 servo-valve would not respond to
voltage Input.

h; Fabricated new bracket§ for H.E. hellum Inlet and éutlet transducers
to be mounted In aft compartment.

57 Fabrlcated and Installed new hydraulic flush bypass valve umbillcal
half of hydraullc supply and return:lines.

6. Installed a 0.060~Inch oriflce in the stop backup solenoid outlet

port, Pos. 2 & 4,



January 29, 1966

Off day due to bad weather (8 inches of snow).

January 31, 1966

1. Delivered a.h;m; filters to weld shop for fit-up and jig with new
ménifolds. |

2, Removed canvas and ice blocks from roof supports on North hydraulic
platform.

(Bad weather today - 12° below zero and 8 inches of snow.)

.Fébruary 1, 1966

1; Support shop completed.new hydraulic mnifolds and delivered to test
s#and. Manifolds were fitted up to hydraulic skid using new a.p.m. filters,
Filter flanges were misaligned %-inch in two planes. Flénges were finally
mated by using "come-alongs” and‘warping the iines.

2. Removed hydraulic manifolds and hydrostat testedimanifqlds and 2
GR-AH adapters to 3000 p.sli.g; Dél%véred;h;rd;ére to wylgftab for
cleaning. o |

3} Continued adjustme&t of feédback:péfs 06 Greer-pﬁmps. S5till nc response
from pump No. 3_p0£. .

4; Tanked 300 gal. RP-1 intb Greef unit. 'Sfbpﬁéq fanki;g_operation when

bad leaks were noticed at pump. end cap gaskets. No 3 was wofst. During

_ tanking of Greer reservoir, Fuller inadvertentl& pumped 7000 gal. RP-1 to

F~1 test stand,

5. Drained down Greer system and-began removing main pump end caps. When
Greer factory people modified pumps, fhey reinstalled old gaskets. Célled
Ball's people for installiﬂg'new gaskets. Completed installation of new

éasket on main pump No. 1.



6. Repaired gaﬁge mounts on a.m.f. panel,
7 Ihstalled new filter delta "P" gauge on a.m.f, unit.
8; Newly modified Greer facility hfdraulib suppl? and-rétqrn lines were

received from Wyle Lab after cleaning.

9; Installed the following static firing transducers:

DA3044-1 DA4009-1 CA4006-1
DA3044-2 DA4009-2 CA4006-2
. DA3044-3 .~ DA4009-3 CA4006-3
7 DA3044—4'."  DA4009-4 CA4006 -4
DA3044-§. ~ DA4009-5 CA4006 -5
DA13A-1 - DA33-1
h513A~2“ . DA33-2
DA13A-3 - DA33-3
DA13A-4- DA3384 .

DA13A-5 DA33-3

February 2,. 1966.

_1i Ball's peoble completed installing new eqd cap gaskets on pumps No.

2 & 3, Greer unit.

2; New filter manifolds arrived frém Wyle Lab. Installed new a.p.m. filters
and manifolds on hydraulic skid using new o-rings and new GR20 and.Gst
g;ayloc seal rinés.- |

3; Continued adjusting-feedback.pots on Greer pumps. No.3 pot was 180°
out of phase. Servo-valve was o.k. “

4, Purged and flushed Greer sgrvo sysgem.j.Checkgd p.s. setting on servo

s?stem. P.N. - 1500 p.s.i.g. D,ﬁ.'- 1275 p.s.i.g.



5% :Added 4 gal. of clean MIL-H-5606 fluid to servo system.
6;' Changed out o-ring seal on calibration port of Greer accum. pre-charge
panel.l
) 7% Tanked 600 gal. RP-1 into Greer unit. Noticed pump end cap.gaéket
_léak cn No. 1 pump. Ran boost pump at 100 p.s.i.g. Leak increased and
s?stem was shut off. Began drain down of system, Leak was due to a piece
of string, which was used to install gasket, lodged under gasket.
8; - Removed old feedback pot housing drain lines from Greer pumps,
9; " Installed the following static firing transdﬁcers.
DA6-1 | DA3042
DA6-2
DAG-3
DA6-4
DAL -5
10, Instdalled brackets for H,E. helium outlet transducérs, Pos; 1 thru 5.
11; Re-torqued and safety-wired the H,E., seal bleed plugs on Pos. 3 and 4.
12; Removed engine deck haﬁdfails, remo?able‘ﬁlafforms, etc. and rolled
deck out for pipe filters on draiq lines. _Returned deék'tq IN position,

February 3, 1966 -

1. vValve Lab. installed new end cap-gasket on pump No. 1 Greer unit.
24 Tanked 600 gal. RP;l into Greer hydréplic unit. Seal was o.k.

3; Continued checkout of Greer unif;; Rah.éérvo;system and set offset

on each feedback pot. Flow transducer operated and responded to flow

change. Accuracy questionable. Main pumps were bied and operated. No. 2

. purip s@fvo valve did not enable, Pump did not provide any flow.



4; Installed biind flanges on Greer supply and retufn lines so a.m.f,
uéit could be operated. o

5; Set the new Greer facility supply and return lines in place on the
h§draulic platform.

6; Opened a.m&f. unit supply.and return valves and started main No. 1 and
boost pump. New manifolds léaked at éﬁ GR25 at.3001pﬂs.i.g. Drained down
sjstem, installed new 3CR25 and refitted_all'grayiocs. Still leaked. New
manifolds ﬁust be ﬁadé due to éxcessive misalignment,

7. Reset pressureléwitgﬁes-in hydraulic¢ skid valve panel. ‘Hyd. press. 0.X, -
1400 p.s.i.g. én decrease, Hyd.imaifunction_f 650 p.s.i:g. 6n increases

8. Torqued and safetied numerous seal bieedfplugshoﬁ_Positions 3 and 4,

g. Fabricated and installed new access ladder ffom engine deck to hydraulic

. 10. Continued installation of static firing transducers:

DA4-1  DAl4-1  DAlS-1 DA22;1
DA4-2 "~ DAl4-2 | DA15-2 DA22-2
DA4-3 'DA14-3  DA15-3  DA22-3
DA4~4 DA14-4 DA15-5 DA22-4
DA4-5 DA14-5 DA15-5 DA22-5
DA7A-1 DA14A-2
DA7A-2 DA14A-3
DA7A-3 DA14A-4
DATA=5 | DAl4A-5

11. Installed cocoon purge calibration and instrumentation cross at CCP

oﬁ Pos. 1 thru 5.



Februa;y-4, 1966

1. Continued checkout of Greer hyd;aulic unit. No. 2 would run but
Iwo?ldq‘t put out flow or pressure. It-wﬁé détermined that the trouble
had to be internal to the pump. Drained ddwn the Greer_system and pulled
thé end cap.on pump No, é.' A linkagé connecting the f;édbaék pot to the
haﬁger was missing.‘wRebuilt‘puhpf'. | |

2.7' Removed new a.p,m.'filter inletlhanifold bécaﬁée of misﬁatch and
plﬁmbed in 1" tubing. 'Ran_é.mﬁf;_#nit“and began flushing system. Per-
formed 2000 p.s.i.g. 1eak_check onlfacility sysfgm{_ fpund split housing
seal leak on agm.f. sﬁépiy valve. Changed oﬁt seai_gﬂdlcontinued leak
chéck.' Developed grayloc seal ring 1eak.and shut dowh_again, drained and
changed out GR25 seal ring. i
3.% Began modifying servo—éﬁtuator handling jacks, for use with Hydraulic
R¢§earch actuators, - | |

4.  Tanked 500 gal. RP-1 fuel into a#fm.f. hydraulic unit reservoir.

5, Continued installation of static firing transducers:

DA4000-1  DA4026-1 DAlA-1 DA7A-4
DA4000-2 .  DA4026-2 DAIA-2 DA14A-1
DA4000-3  DA4026-3 DA1A-3
DA4000-4 DA4026-4 DAlA-4
DA4000-5 DA4026-5  DAlA-5

" 6. Installed hypergol simulators, Positions 1 through 5.

February 5, 1966

1.. Continued checkout of Greer and a.m.f, hydraulic units. Tanked 600 gal.
RP-1 into Greer reservoir. Set offset on pump feedback pots. Calibrated
local and remote pressure transducers on Greer unit, Reset minimum volume

stop on pump No. 3. Verified accuracy of return flowmeter.



2.; Leak checked crossover valve Grayloc seals on a.m.f. unit and began
flushiﬁg down to hydraulic skid.

3.. Took hydraulic contamination samples on afm.f. reservolir, Greer
reéervoir, stage éupply and return. Seg Log book on sample results. Supply
an@_return-were clean. Shut down hydraulicé and hooked up stage return
ii;e._ While hooking up stage supply line, three pieces of a hard teflon
suﬁstance were found‘iodged in the ground umbilical coupling. Investigation
%e%ealed that part of the upstreém seat of.the stage supply valve was |
miésing. Removed the stage supply valve and sent to valve lab. for complete
rebuild and cleaniﬁg;_ InStalied new ground umbilical coupling in stage
hy?raulic supply. |

4.J Disconnected all pitch and yaw manual engine actuators.from outboard

engines.

5.. Checked out operation of LOX pump seal purge and verified pressures:
Pos. 1 -~ 80 p.s.i.g. Pos. 4 - 77 p.s.i.g.
Pos. 2 - 79 p.s.i.g. - " Pos. 5 - 80 p.s.i.g.

Pos. 3 - 79 p.g.i.g.

6. Completed modifications to sérvogactuator handling jacks and installed
0n¥engines.

7. Steam.cleaned the north hydraulic platform and the fuel platform,

8. Continued static firing transducer installation as follows:

DA4040-1 CA4012-1  DA13-1.
DA4040-2 CA4012-2 ,":DA13—2j
DA4040-3 CA4012-3

'DA4040-4 CA4012-4

DA4040-5 ca4012-5



9.7 Hooked up.Gfeer'unit stage supply and return lines using new GR seal
"rings.
10, Began ﬁodifying servo-actuator handling jacks (for H,R, actuators) and

installed one set on Moog actuators. .

February 7, 15966 .

1. €-Installed éfége.h?dradiic supply valve after seat replacement,

2. Connectéd stage'hydréulic supﬁlylhose tq uﬁﬁilical Na._z

3. " Installed DA3041 and DA3042. |

4, Brought up hydraulics at 10:20 a.m. (a.m.f. unit and.inéreased pre;éure':
froﬁ.400 to 1850 at skiq outletl Leak checked all ékid.system, facility.
system,_iVC system, and engine closing control system. Shut down.a.m.f. unit7
éndfstarfed Greer unit. Pressurized system to 1850 p;s;i.g. andileak checked
allinew flangé connections.. |

5. i Performed hydraulic systems components test; all skid valves, crossover
val;es, and Greer valves. All O.K. Shutdown hydraulics at 11:10'a.m. -

6. j Resumed hydraulics (Greer unit) at 1:15.p.m.; shut.down at 2:50; resumed
at 3:30 and shut down and secured hydraulics at 5:30.

7. Hydrauli; samples were taken for contaminati;n'ahalygiszgf 1530 p.m. at
thg.stﬁge supply;.return, and all outboard pitch and’yaw'acfuator sﬁpﬁlys.
8:' Performed hydgaulic system pressure—floﬁ test; with recorder room.
Verified all engine.hydraulic réquirements.

9.: Leak checked engine hydraulic opening control system at 1800 p.s.i.g.
10;:5 Performed individual engine components tests, S—eﬁgine'components test,
sequénce-test,.and éﬁmpiete stage sequencétfest._ Defelobed trouble with the

hypergol simulators. Trouble was electrical between the subgrade and the

blodkhouse.



11. - Whilé conducﬁing_hydraulic tests, déveloped trouble with ramp generator
on Greenmuﬁiz. Both rates of increase were 100 p.s.i./sec, and generator
stucﬁ on both increase and decrease,

-I2. t Verified hfdraulic préssﬁre o.k. switch setting. D.,D, 1375, P.U. 1400
p.s.i.g. | H -

13. f.Opened all p;e-valves aﬁd préssurized LOX and fuel éystems to 15 p.s.i.g.
yith;hydraulics on and leak checked. O0.K.

14, Continued installing static firing transducers as follows:

DA13-1 DA7-; © DA9-1 cA2-1 caA9-1
DA1-5 _DA7_2f DAS-2 - cA2-2 - CA9-2
DAS-1  ©  DA7-3. . DAO-3 . cA2-3 CA9-3
: DAS-2 - parea . DAS-4 caza CA9-4
DAS5-3 . pa7-s © 'DAG-S | Cﬁ?fS;'  ca9-s
" DAS-4 .
;i DA5-5 )

15, ¢ Pressurized.and leak checked LOX pump seal and calorimeter purge systems.
ALl D.K.
16. " Discovered a concave@depreésion in the stage fuel upper bulkhead épprox.

38" diameter by 2" deep.

Feﬁruary 8,-1966

i.-' Brought up hydraulics (Greer ﬁnit) at 7:45 a;m.' Tqrned.on'LOX pump seal
purge at 8:00 a.m. |

2. . Tanked fuel to full load and pressurized and leak checked. Filled Greer
regérvoir duriqg tanking. (Did not pick up full indicati?n)
'3{i;-0bserved IMV internal seal leaks on Positions 1, 2 and 3, Found fuel
coﬁing‘out overboard drain lines and disconnected drain line from IMV to

.piﬁpoint leakage.



-4, | Prépared i-nert p.ref:_islll sysltlem for 'c'h'?.r;lb'.er fill, | ;_I'r;.nsferred ail fluid
‘ . fronﬁ Cape u.nit to MSFC un-it.. .'Cr_o's”s.év-e_r val‘ve so-lue.r.l'oid,faiied to operate.
Filled chambers to qverflow in f0110winéjtimgs;I: |
| "_Pos. I - 16.0 min,
Pos. 2 - 19.8 min. - Ur_nbil‘ical Sﬁpply
Pos. 3 - 20.7 min. g Pres-hsure - 100 p.s.i.g.I
 Pos. 4 - 16.2 min.
Pos. 5 - 18.0 min.
Overflowed for 30 seconds. Low LOX dome purge was Qh for 22 minutes with no
fro%f observed (on injeétors).
5. ; Tanked LOX to fullwload, 323, 876 gal., pressurized LOX system to 12
p.sii.g., and leak chetked;: Engine systeﬁs 0.X.
6. . Performed eountdown to-X-4 seconds and had"automatic hold for 60 éeconds.
. EngJ:lne checkout valvl'es :ﬁere in‘l,engine return fo:_: approx. 80 sec. Based on
floﬁrate of 89 g.p.m., estimate a loss of 120 gal. of hydréulic fluid (537x75"
x7r2231). | |
7. . After a'uto-hold,..i-nspection of all injectors revéale;‘l no frost 61‘ icing,
8. | Detanked LOX énd-fuei; Secured hydraulics at 9:35 p.m, Hydrauliﬁs on
for approximately 14 hrs. |
9. Odom completed cbcoon_pﬁrge test and checkout. -
10. Allowed prefill to stay in -chambers all night..

February 9, 1966

i.ﬁ,Began preparing;enginés for lowering 4o remove pump inlet screens.
"a. Hooked up servo-actuator handling jacks to actuators, Positions 1, 2

and 4.



1 (Con't)
. "' b.- Disconnected wraparound lines Positiqns 1 thru 5. Some residual

fuéiﬂwas spl#shed into the Pos. 3 LOX pump seal éﬁd LOX dome pﬁrgeqwraparound-
1ings. Covered all 1iné openings with foil; Notified Bridges for deteﬁf and
cleaning. | - |

é c. Removed 4 gimbél block bolts frbm each engine; removed all but 8
bélts-from_the fuei pump;inlets and the LOX ﬁﬁﬁp inlet on each engine.

% d. _Discoﬁnecéed the actuators from the stage.;utriggers.

e.. ﬁisconné#te@ ﬁiseellaneégs dishpan cornections.

2. : Leak checked the th;ust éhambers. No leaks. Drained cﬁambers, Positioﬁs
1 tﬁru 5. |
3. Reinstalled Maﬁuéljéngine actuééo;s, Positions 1 thru 5.
4. Drained hyérau;ic system and removed filter inlet tubihg on hydraulic
skid.
5. Prepared engine access platforms and rolling deck for operation.

February 10, 1966

1. ° Vertical engine installed couldn't be placed on rolling deck until 3:00
because of high winds.
2. - Rotated the filter outlet manifold to the filter inlet side to clear

filters of 20" water line above hydraulic skid.. Shop welders began fabricating

a new filter outlet manifold,

3. ; M. E. began changeout of engine fuel pumplinlet elpows (”babyp#nts“) due
to expected cracks., They replaced Pos. 3, No. 2 side, and Pos. 3, No.2 side,
4. Replaced stop backuﬁ solenoid, Pos. 1:

| P/N OUT - Mﬁ?4VE, S/N CUT 7_307 |

P/N IN - MV74VE, S/N IN - 318



5. ? Dropped engines in the following order for.LbX and fuel pump inlet
scréen removal: .1-2-5-4-3 and reinstalled éngin;s; Took approx. 1% hrs.
per -engine. Had-frouble ﬁ%th eqéine ins?aller reiief'valve; had to raise
set%ing to increase load cépééity. A1l LOX screens were exceptionally
Eleén; fuel Slightly dirty. Pictures were taken. New seals were used té
reiﬁstall pﬁmp inlets. Also, new gimbal block bolts were used.
.6. : Installed'H,é. heiium outlet orifices as follows:

Pos. 1 ;

Pos. 2 -
: Poé. 3 -

Pos. 4_-

Pos. 5 ;

" February 11, 1966

1. ; Continued.reinstallatioﬁfof ail_engineé:

a. Conhectéd all wraékround lineé,

b. Pressurized LOX;tank fb 12 p.s.i.él_and leak checked LOX pump inlet
seais, Pos. i,khru 5. All 0.K. =
2. 7 Installed ndzzie exteﬁsidﬁs, Pog. 1 thfu 5. (Fqllowing order 1-2-3-5-4.)
Ins;alled new seals and f#lpro c-5.
3. . M.E. wo;ked two 12 hr, shifts and contiﬁued changeout of babypants.
4. T Disconnected ﬁanual'enginé.actuators, fasitiéqs 1 thru 4,
5. . Welders Cémpleted new filter outlet manifold.l Fitup was O.K. Hydrostated
“to 3500 p.s.i.g. for 30 minutes. Delivered manifold to Wyle Lab. for cleaning.
6.':.Began torquing skirt bolts.
7. Héoked'up all positions pitcﬁ_and yaw actuators to stage outriggers,

Bridges'detected Pos. 2 yaw_%tage attach bolt due to marring.



. 8. Removed the following instrumentation:

© CA4012-1 DA4026-1
© cAd012-2 DA4026-2 |
i CA4012-3 DA4026 -3 h
' CA4012-4 DA4026-4
" cAd012-5 ' DA4026-5

February 13, 1966
.1.'1 Torqued the'béit agéémbliés on the nozzle extension, Positioﬁs 1 thru 5.
2. I Installedl overboard drain lines, Positions -1 t'hrt:l. 5.7,

3. M.E. continued'_iﬁstalling ne';\r fu_'el purlnpjinlle.'lc- _E_lbotvs“. ' WOfked two lz.-hou.r

shifts.' d | | |

4. - Torqued gimbal block bolfs- to 400 ft-1bs, Positions 1 thru 5,

5. % Astrionics people installed 2 new aqcelefometer mounting blocks on thé
. Positicn 4 Moog actuators,

6. ; Began insfallationfof;engine area purge tubing{ Positions 1 thru 57

Bt Began removal of sefvd—actuator handliing jacks from all actuators.

8. i Picked up new filfer manifeld from lee.Lab. and installed on hydraulic

sl-cid. Installed new drain v_a;lve on manifold and plumbed in drain line.

© 9, . M.E. installed néw 'LOX d.ome purge line and new LOX pump seal purge, lines

(wr%a.paround lines which had been contaminated).

LOX Dome Purge

P/N OUT - NAS-26882, S/N - None
P/N IN - NAS-26882, S/N - 071

1.OX Pump Seal

P/N OUT - NAS-26881,. S/N OUT - None

. © P/N IN - NAS-26881,-S/N IN - 010



Feb;uary 13, 1966

. 1. M.E. Lab worked t’wb l?—~hr. shifts and completed installation of fl_lel
pumﬁ iﬁlet elbows except for torquing boits, brackets, etc.
2. X M.E. changed out all flight supply ducts to gimbal filiter manifqlds,
Positions 1-4.
3. :.Ovérboard fuel drain line on Position No. 3 was bent wﬁile installing
engine area purge lineé. |
4. Two.of our men worked on each shift in suppert of M.E. people. -
5. - M.E. changed out the delta FP“ pressurg'transducer en the filter manifold,
Position 1.

February 14, 1966

1; Brought up hydraplics.andﬁleak checkéd all of hydraulic QPhtrol sys tem.

‘No leaks. Performed hydraulic systeﬁ cqmponents test_and fgq-both arm.f. and
. Greer units., Had position*.indicator prt;l-)_l-e:ms -on stag'e hydr___a;ulic supply valve

and:Greer return valve, | | |

2, ; Continued installation of engine area purge'tuping.

3. ;.Removed Servo—aﬁtua£gf locks from Position No. i with hydraulics up.

Secured hydraulics at 4:05 p.m, Total hydragli&s time today was approx. 43

minﬁtes.

4.'; M.E. changed out the G.G. LOX bootstrap downstream orifices, Positions

1, 2, 3 and 5.

5. ; M.E. began installation of thrust Q.K. Pressure switches,

6. 3 Leak checked -the GOX and helium systems, all engine pbsitions. All Q.K.

February 15, 1966

1. EBroughf up hydraulics, Greer unit, at 8:15 a.m.



2. E Pressurized fuel 3ystem.to.12 p.s:i.g. %nélleak chéckédf _Engine systems
0.X. -
3. Removed Servo-actﬁator_locks witﬁ h&drauiics'oﬁ; utilizing'manual current
generator boxes, Positions 2, 3 and 4. |
4, ' Performed high LOX dome purée chéckoﬁt wifﬁ results as foliows:
Loader Setting - 1000.p.s.i.g. o |

. Umbilical Suﬁply -~ 780 p.s.i.g.

" DA4000-1 - 600 p.s.i.g.

' DA4000-2 - 640 p.s.i.g.

DA4C00-3

640 p.s.i.g.
DA4000-4 - 620 p.s.i.g.
. DA4000-5 - 640 p.s.i.g.

5. ; Ran engine components, engine Sequénce and complete stage sequence test
and%found the following discrepancies:

a. Engine Positions_No. 1 and No, 3; the MFV No,. 2 potentiometer and
limit switches were slow on closing times -- 2.5 to 3 sec. on closing.

b. Engine Position No. 4 - MLV No. 1 potentiometer trace was ratty or
ragéed. |

¢. Engine Position No. 53 - MFV No. 2 trace direction was reversed,.
6. _ Ran a 3-2 cutoff test by dropping power to all five stop backup solenoid
valyes. Recorded times on osbillographs.
7. Hydraulics off at 11:15 a.m. and on again at 1:30 p.m. fér gimbal system
cal;bration. |
8. ; After removing servo-actuator locks, checked the null shift on all
actﬁators with hydrﬁulics up: |
No. 1 Pitch - 6' exteﬁd
No. 1 Yaw - 67 exténd ) | s

No. 2 Pitch ~ O.X.



' 8; ; (Cbntinﬁéd). - i
. ' No. 2 Yaw - O.K.
‘ No. 3 Pitch - O.K.
llNo. 3 Yaw. - 6' extend
% No. 4 Pitch - 1! retracf
E No. 4 Yaw - 7' extend
9. : Completed installation of engine area purge tubing,_?ositions 1 thru 5.
.10. ; Pressﬁrized.LQX tank with prevalves open and leaked engine systems, 0.#.
11. ; Began calibration of gimbal system. Zeroed all piston-indicators before
sfaréing. Had electrical problems with gimbal controller.-
12. ; M.E{ completed installation of TOKPS on Positicns 2, 4 and 5.
13. . Ran é 3-2 enginéICutoff sequence test with oscillographs by dropping po;er
to séop backup'sﬁlenéids, all five simultaneously. Time from stop backup dé-
energized toiGG ball valve limit switch leave open:

. No. 1

£050 (0SC) |
No. 2 - .064 (0SC)
No. 3 - .04l (©8C)
. Neo. 4 - 072 (DEE Time)
: No. 5 -~ .050 (0SC)
No géod. Must change orifices in Pos., 2 and 4 from .060 to .OSO.I(Stop—Backup)
14. "_Received two new MEV resistex_assemblies and gave to Mr. Clift of M.E.
15. Installed dA-_zz-l and 3 and GA23-1 and 3.
16,  All day 1or;g;;_;vith 'hydrauiic; on, .Enginéﬁ Position No. 1 was nervous. This
is ;;reSUIt of.éifher-pit;h or yaw aétu@tor'limit cycling, or a combination of

both. However, I suspect the yaw actﬁator.'



i7. j Flﬁshed'the LQX domes and GG LOXIinjectors, Positions 1 thru 5.-

18. ? ferforméd a hot fire functional test on both GG.gnd TB igniters.
Igni%ers were not i;stﬁlled but'secured to the éngines,zpositioﬁé 1 thru 5.
19, ? Perfofmed engine area purge checkoﬁt 0.K. |

20; : Received new.religf valve for inert prefill unif #nd installed. Set to
réli;ve,at 390 ﬁ}sfi;g.; muét reset to 250 p.s.i.g.

21. ; Filled both inert prefill tanks with prefill to new spec. (1%

Pulled 2 samples for chem. and contamination analysisf

February 16, 19660
._1. -M.E, Lab. changed out the MFV N6. 2 pot and switch assemblies on Engine

Positions 1 and 3.

Pos. 1
B/N OUT - 408063 ,S/N OUT - 8278546
PN IN - 408083 ,S/N IN - 8206892
s 3 L
P/N OUT - 408063 ,S/N OUT. --8287531 ]
P/N IN - 408063 - ,S/N IN - 8296893
2.. E Replaced the discharge orifices in ;he étop béckup soienoid valves,

_Posi%ions 2 and 4. Dia, OUT-.060-Inch. Dia, IN-0.030-Inch.

3, Disconnected,'in;pected and reinstalied the GG ball ;alﬁé'Opeﬂing control
minefflanges, Positions 1 thru 5. Slight erosion at ali'positions, but all
are'b.K. This required drain.30wn of hydrauiic qbﬁfrdl system, -

4, iRepaired position indicator oﬁ Greer.fetu;n'ﬁalﬁé. Micro-switch was
sho;iing out due to water entrapment.

5. :; Completed installation of hydraulic skid drain line. Re-torqued grayloc

coupiings on new a.p.m. filter installation.

L



6. :Removed manual epgine actﬁato:s, Engine Positiqns No. 1 thru 4.
. 7. ;:_Installed heat shi;eld panels over manual engine actuator brackets, Posi-
tion; 1 thru 4. All heat shield panel installations are now complete.
8. _;Checked off Measuring Program.
9. ;When power was appiigd, no indications were obtained on'PositionS 1l and 3
_MFV_&D. 2 pots. The valves weré not ¢ycled. Drained down hydraulic control
syst;.em, removed pots and found that they had béen impfoperly installed by
M.'E.'; Reinstalled MFV No. 2 pots on Pos. 1 and 3 and the;( were O.K.
10. ;Rén two sequence tests and two dry run gimbal programs. OQ.K,
11. 1\Ran a 3-2 cutoff with stop backup solenoids de-ene.rgized.
12, :--Tankecl fuel, 218,000 gal. down to engines with prevalves open. Pressurized
and leak checked. O0.K.
13, ?Drained-down engine fuel éystem and secured hydraulics at 8:30 p.m.
.14. 'Fabricated and installed new position ind;i.ca;cor bracket on stage hydraulic
supply valve. Checked indicationsl with‘ gontrol.- _6'.1(. - ‘
15. i.Completed all instrumentaf:ion, torque ch'ecks', and safety—_wiring.
16. _:-Performed dryrun gimbal program. with oscillographs; limited amplitude to
max. ?)f 30, | | | |
17. "Checked settings on all TOPS, Positions 1 thru 5. All switches picked up
between 1020 and 1050 p.s.i.g. | |
18.  Installed skirt and GG 28 Qoit igniter adapters, Positions 1 theu 5.
19, Filled a.m.f, and Greer hydraulic reservLoirs while tanking fuel.

20. " Pulled two samples of inert prefill for contamination analysis per MSEC

Spec.f164

: As Received After 2 hr, Flush Micron Réhge
© 400 .~ DHA . s 100-175
. : 25 21 175-700

! 4 0 - 70022500

0 0 2500



Febf@ary 17, 1966
1.-: Checked ocut and set up hyéraulic.sféfemgl‘ﬁrought ué hyﬁraulics,.Greer
unit, at 8:15 a.m. ‘ 8 | -
2. 3 Performed engine comppnents éqd sequence test;l.DEE éiﬁesif;om STUS open
to GGBV leave opeﬁ: f :

f Pos. 1 —_0.048.sec.

Pos., 2 0.224 sec.

Pos, 3 0.040 sec.
i Pos. 4 - 0.292 sec.
; Pos, 5 - 0.052Isec.
3. Calibrated GA22-1 and 3 and GA23-1 and 3 with digital and oscillograph.
2 Opened fuel prevalve and dropped fuel doWn to engines at 8:45 a.m.
5._{_Pre—filled the fhrust chamber jackets.with the MSFC unit and completed
; .
at i0:20 a.m. The KSC unit was not'ﬁsed due to prbblems encountered in the
fécility electrical controls system. IChemiéal analysis on prefill was:
48.3% Water
50.7% Ethylene dlycql
1.0% sodium Nitrite
6.  Tanked LOX to full load; began at approx. 10:20 a.m. Completed tanking
at 12:00 a.m.
7. L Began hypergol insfallation at 11:00 a.m. Completed installation on all
engines at 11:20 a.m,
';8. . Pressurized LOX tank and leak checked; 0.K.

9. ' During pre-fill operations, the chamber "FULL™ lights came on as follows:

4, 5, 3, 1 and 2. No. 4 and 5 came on approx. 4 min. after start of fill,

-~



10. . Fifed-fof a du?ation.of 45 seconds:at approx. 3:17.p.m. No problems.
Duriég gimbai proéram, Pos'., ﬂ, yvaw position pot plug fell out indicating
actuétorlwas hara over, E - |
11, | Poéf-test inspection revealed the_féllo&ing:

a. Fuel Seai 1eak.oﬁlesition_4; No. 1 MLv opening géntrol line.

b. Position_l; fuel séai%leak at flight gupﬁiy line to 4-way.control-
: valﬁé, at the No. 2 high pressure'duct.' .. o

‘t. Position 4 vaw aqtﬁatoi pésitidnlpof connecfed'hgd fallen out. No
'damage; improper installéfion. | .-
12, i De—tanked:LOX and fue}, pé:fﬁrmed-éngine fuel systéméldf#iﬁ: hypergol
purgé, etc, | | - ‘
13. : Secured hydraulics at S:Oo.ﬁ.ﬁ. and went hoﬁé; TStal time of hydraulicsl
on tﬁday was 11.75 hours. | %

February 18, 1966

1. : Trich. flushed and water flushed thrust chamber jackets, Positions 1
thru 5.

2. f Leak checked thrust chamber jackets, Positions 1 thru 5. No leaks. All Q.K.

3. . Changed out the fqlloﬁing instrumentation:
CAS-1 CA2-1 DA7A-4
CAO-2 | CA2-2 DA7A-5
f CA9-3 CA2-3
T CA9-4. CA2~4
- A9-5  CA2-5
4, . Visually insbectéd turbine exhaust ménifolds.énd nozzle extensions, Posif

tions 1 thru 5. All O.K.
5. M.E.  changed out the fuel overbecard drain line on Position 3, S/N F-3016:
P/N OUT - 408243 , 5/N OUT - 002

P/N IN - 408243 ., S/N IN -



6. ' Hydraulics (Greer unit) was on for approx..2 hours during engine flush.
To date - total time —'51;75_hour5.

February 19, 1966

1. _ Inspected main injectors; PoSitibns 1 thru 5. All QK.
2. ; Replaced the fuel.seéi on the engihe sugply line to the.4-way controi
valée, Position 1, at highipreSSpfe duct fiange;.
3. i Changed out the pifch quldoﬁe_ﬁqqggﬁngiﬁeffosition No.;l
4. . While pfesefving turbopuﬁps, ;'léak was noted on'tbF,Posiiiaﬁ liGSE
adaptef on the bearing coolant contfo; valve, éepléde'the adééfer seals:
| 1l o-ring MS 29513-128 | |
" 2 teflon backup rings MS 287?4-}28~
5. | Installed new relief valveﬂﬁn KSC inegt_pre-fillfunit;‘
6. Re-torqued the loose bol% on flange in ﬁpening conffo}:;ine tblNo, 1
MLV} Position No, 4. o |

February 21, 1966

1. ; Completed all torque-chécks, Positions 1 thru 5,

2, l Brought up hydraulics, a.m.f.'unit, at approx. 10:Ob aﬁm; and had Bill
Howard and Jim Smith to look at nervous H.R. actuators. The? attempted to
bleed actuators, but this didn't help. |

3. Calibrated the pitch and yéw LOX dome pots on Positions 1 and 3.

4, ' Secured hydraulics at approx. 12:00 p.m, Total tiﬁe to date 53.75 hours.
5. Checked out'operatioﬁ of XSC inert pre-£fill unit both in local and remote
modés, for pre-fill dpératign and topoff operation. _Simulatéd TC jackets

full with supply discopnected from stage and checked out automatig 30 seconds
overflow. New relief valve popped at 300 p.s.i.g. Everything functioned

proberlyt



6. ; Stage crew worked until 8:00 reinstalling LOX prevalves after removing
flowmeters, While installing last prevalve aboveé Engine Position No. 2,

they dropped a 7/16™ stud into the LOX pump inlet. They couldn't find stud

_so engine will have .to be removed for iOX@pump teardown.

February 22, 1966
1. ; Begﬁﬁ prepping Engine Positi;n No. é, S/N F-3015 for removal:
a. Instélled gimbal locks on all actuators, fdéitioﬁs 1 thru. 4,
8 b. Installed servo-actuator handling jacks, pitch and yaw actuators,
Pos?tion 2. |
i c. Disconnéctéd{wraparound lines, ingéglled pfotective closures.
i d. Discdéné;fég-éhgine.area purge iinés. |
e. Rém;veé dférﬁparé drain lines.
f.- Reéovgd qllfbolts;f:om LOX.;nd fuei'puﬁp'iniets, and all skirt bolts.
g. Prepared enginé area piatforms:for rdlling.éeck operation.
:i h._ Discppnect?g:flame curtain from stage.
i. Distonnéé%éq;fUéi bubbling iines and instrumentation from fuel pump
inlets.
2. E-Removed skirt aﬁd engine from Pos. No. 2, $/N F-3015 and sent to Ace’'s
s.ho.p for pump teardown a..nd' removal of stud.
3. : Returned rolling deck to lﬂ-bositiongand secured facility, went home,

4, ¢ Ace's people found stud in the No. 2 LOX pump outlet volute at approx.

7:00 p.m. Primary LOX seal was in good shape. They rebuilt pump and will be

ready for installation tomorrow morning.

-February 23, 1966

1. Received Eng. S/N F-3015 from Ace's shop and installed in Position 2,
a. Installed LOX pump and fuel pump inlet bolts torqued and safety-wired.

Installed new LOX and fuel pump inlet seals.



. 1 (Continued)
b. Installed gimbal block bolts and:torquéd to 400 ft-lbs.

- ¢. Connected actuators to stage, torqued boits, and installed coffer

d. Removed servoﬂéctuator ﬁ;ndli;g Jacks, pit;h and faw aetuators.
e. Connected and tordued_allfw;aparﬁﬁﬁd lines. |

: f. Installed skirt, 240 bolts,.toqued.”fr

g. Installed LOX, fuel,iand pﬁrgg ovérbo;ﬁd'afain lines,

h. Reinstalled engine éfea ﬁurge lines. o

i. Reinstalled fuel bubbling lines and instrumentation on fuel pump

j. Reinstalled flame curtain.

k. Installed manual engine actuators.

. . 1. Removed servo-actuator locks.
2. : M.E, changed out LOX overboard drain line on Position 1, §/N F-3013:

P/N OUT ~ 408244 -, S/N QUT - 3651724
i PN IN - 408244 L S/N IN - 2634845
How?ver, they inadvertently bent thé new line in approx..same place as oldm
one. during installation. Should be changed before flight.
3. :.Changed out filter manifold delta'”P”.transducer on Positien 1, S/N
| F~3613:
P/N OUT - 60B72077-1A, S/-N OuT - 0140059
P/N IN - PL356TC-300-350, S/N IN-91 |
New one instailed is an R&D type for PXVE. 0ld one is O;K. #nd will be re-

insfalled after test S-IC-17.



4, . Obtained new orifices from Hinkle, sentﬁto-Peppef fdr;cﬁt, and installed
in fuel pump balance cavity Supply'iiné, Positions 2 and 3.

. Pos, 2 P/N QUT - RD251-4087-014%¢ Size QUT 0.149"
' P/N IN -RD251-4087-0219=Size IN 0.219"

f Pos., 3 P/N OUT - RD251-4087-0275, Size ouT 0.272"
' P/N IN - RD251-4087-0324, Size IN 0.324"

5, ' Pressurized the GOX system to 450 p.s.i.g., fuel system to 200 p.s.i.g.,

.and leak checked. O0.K,

6. ~ Flushed and purged (trich. flush procedure) the LOX dome and GG LOX

"injector, Position 2.

7. n Changed out DA4041-2,

February 24, 1966

‘1. 1 Brought.up hydraulics, a.m.f. unit,'at approx. 9:00 a,m.
2. { Performed hydraplic control system leak check, opening and closing con-
trol, at 1800 p.s;i.g.

3. ' Performed engiﬁe components and engiﬁe sequence.tests.

4. Shut down a.m.f._unit at 1:05 p.m. and brought up the Greer unit,

3. f Pressurized LOX and fuel systems, leak checked. 0.X,

6. . Began gimbal system caiibration at 11:00 a.m, Could ;ot calibrate current
fraﬁes due to extreme noise. Réﬁ dry run gimbal program at maximum amplitude
of 0.50. Experienced a hydraulic zero éhift of 12' extend on No. 3 yaw
actﬁator. Re-zeroed scglé.

7. IDeveloﬁed high'fluid témﬁ, problem$ on wﬂﬁ.f. unit which caused us to
chaﬁged over to Greer unif;7 Mqét investigate 1§{e;.

8. Coﬁducted.z stage and engipe‘seq;énce tests.with-éscilldgraphs.

9, i Ran calips test on all_IOKfS,~_A11 wgre‘withid'spéc. |

10. ¥ Completed all torquing'aﬁd safé;y¥wirihg.'



.

11, .Tanked fuel with hydiéulics 6ﬁ?and pfevalves oﬁgn._.Pressufized and
leag checked._ Clﬁsed'fuel prevé%ves éﬁd &fﬁiné&.aqwn éﬁgiﬁe fuel systems.
12.3 Filled thrust chamﬁer jgckets yith KSC péefiilfuﬁit. After-150 gal.
had;beén ﬁﬂmped, the_@ﬁitiﬁegan'cuttiné off and énlintgrm;ftenfl; due to atl
T/C;jacket lights piﬁking uﬁ.g?d.drépping out. Daf@ was_reco%ded as follows:

Pump Qutlet Preséu;e - 320 p.sﬁi.g.”.
j ‘Umbilical Supply Pressure - 150 p.s.i;g,"
“ Flow rate - 45 g.p.ﬁ. | e
Gallons to Overfiow:
| Pos., 1 - 456
Pos. 2 - 560
Pos. 3 - 565
Pos. 4 - 468
Pos, 5 —.514
30 Sec. Overflow - 610 g.p.m.
13;1 Began discodnéc%ing all D21 and D22-1 thru 4 flight transducers on
actﬁator delta "P"'é, due to faulty pickups. .They will be replaced with
stafic'measuring pickups.
14.T Secured hydraulids at 6:00 p.m. Makes a total time to date of 624 hou;s.
15.? Drained inert pre-fill from fuel inlet manifolds, Positions 1 thru 5.

February 25, 1966

1. Brought up hydréulics, Greer unit, at.approx, 8:40 a.m.
2. : Performed hydraulics and engine systems components tests.
3. . -Completed changeout of all Servo—actuafor delta pressure piékups,

Insfalled_DAlOlS—l thru 4 and DA1014-1 thru 4.

B



4. Pe?formed turbop@ﬁp torque check, Positions 1 thru 5. All 0.K.
. 5. _ Dropped fuei to engines, one at a time. by opening fuel prevalves
pressurized fuel tank and leak checked. O.K;
6.  Topped off T/C jackets with KSC pre-fill unit at 9:30 a.m.
7 Began tanking LOX at 9:20 a.m.
8. Completed tanking LOX at 12:00, pressurized LOX system and leak
éhegked. 0.X. | N
9. | Completed igniter installation af 9:25 a.m.
10, Took hydraulic system samples at 10:00 a.m. for fluid contaminaﬁon analysis.
11. . Began hypergol installation at %}:00 &.m.
12.'. Continued countdown with plenty_of time.- firing came at 2:59 p.m. -~
inte@ded to run for 120 or 130 seconds, but redline observer cut the test

after 8332 seconds of mainstage following the loss of the primary and backup

J chamber pressure measurements (DA-7 @ 8 qg;g'seCm-and DA7-A @ 83.2 sec. main-
| . stag_e) on Engine Position No. 1, ° -
! 13, Also lost DA7TA (Pc) on Ené,'Pos. ﬁo. 5 - occurred during startup.
14. i Test was very succgssfﬁl }7post4tést enéine inspection revealed no visual
damage, no 1eaks; etc. |
15, | Purged hypergol, drained fuel ffom eﬁginés{ detankéd LOX and fuel, and
secured engines, | -
16. | The Greér hydraulic un;f was brematﬁrely shut down,at 4:30 p.m. - control
switéhed to amf unit as fast-as ﬁoséible (took less than a minuté) - investiga-
tionfrevealgd that the lock-nut oﬁ the servo—puap pressure adjust compensator
had ;ibrated loose, ailowing-the.ppmp output pressure to decrease sufficiently

to cutoff the unit.

17.  AMF hydraulics taken off at 6:25 p.m. This gave 10 hours of hydraulic

. time on the engines today.



February 26, 1966

1. : Data session held this morning.” Ev;rything;iﬁdicated a successful test.
The engine start sequence was within the pregicted limits rESulting in a near
perfect 5, 1-3, 2-4 start with 300 milliseconds sfagger time. Cutoff was the
planned 3-2 sequence 100 milliseconds apart.

2. Preliminary evaluation of test dat#.indicatéd no appreciable effect from
the'orifice change-on Eng. Pos. No. 3. Thrust level is still high at .~
1,550,000 1bs.

3. . Performed post-test servicing, flushed chamberslwifh frich., preserved
.turﬁopumps& etc,

4, Checked chambers for leaks and found none.

5. - Ran hydraulics apﬁféx. 1% hours today during qerviéing. Total of 73.75
hours in Test Lab to date, |

February 28, 1966

1, Inspected chamberé and injectors today. All injectors looked good excepti!
#1 engine. 12 small cracks t%ﬁ te 1" in lengfh) were fouﬁd on the outer
circumferential baffle stub-ocuts, Looks like material failure.

2. | Rocketdyne started cleaning the injector baffles for etching with nitric
acid,

3. / Started removing overboard drain lines and engine area purge lines.

4. : Removed DA-7 and DA-7A (Pos; 1l and 5).

5. . Started removing extension skirt bolts.

March 1, 1966

1. Completed removal of over-board drain lines ahd.engine area purge lines.

2. Installed protective coverihg on engines (jusf iike they came from M.E.

Lab).



3. Installed gimbal actuator locks on engines 1 thru 4; we were going to
briﬁg up hydraulics for this job, but control had problems in the blockhouse

so we installed manual engine actuators on engines 1 and 4 and used them for

VIOCK installaticon - then pushed engines 2 and 3 manually to get locks on,

4, E Insfalled servo-actuator jacks on engines i and 4,< Boeing will fitjcheck
sdmé flight heat shields at these positioné later this week. This will require
giméal actuators tq be moved cutward from the stage a little bit,

5. ? We conducted a test on the ‘inert pre-£fill ﬁnit (Cape) today. Attembfing
to get full flowrate of 50 g.p.m. out of the pump. Took the reliéf'Qalve
off;so no pre-fill could recirculate into_the.supply tank,

The level sensors were disconnected fromlthe.automafic cutoff circuitry
in the blockhouse. .Lights élways come ©on early-ﬁgcéuse oflpfe-fi}l splashing
on the sensors. Started up Kidde_uﬁit af L:25.p.ﬁa, 10 sec. |

fléw was 48 to 49 g.p.m¢

pressure at pump ouf¥ét - 365-p.s.i.é;

pressure at umbilical 1_i78—;éd p.s;igg.

Engines overflowing ﬁt: o

Engine 1 - 1:34, 20 sec.

Engine 4 - 1:34, 40Isec.

Engine 5 - 1:35, 30_sec.

Engine 3 - 1:?6, 10 sec.

Engine 2 - 1:36, 30 sec.

then had 30 sec;~overflow.

Turned off pump at 1:37 p.m., 0 sec.

6. : Drained pre-fill, flushed chambers with water, and purged chambers.



March 2, 1966

1.” Lowered engine deck platforms and prepared for rolling out 10th level
deCk; | -
2.E Removed extension nozzles (skirts) from engines. Took from 9 a.m. to
1 p.m, to get all 5 nozzles to the ground lefel. No. 4.5kirf has a small
deﬁt on the bottom hat-band (underneatﬁ) but it was that way when it camé
: fr&m M.E. May have to put a paﬁﬁh on it later.
3.° Réiled dg;k_in.andlsef up engine platforms for normal operation.
4.+ Drainéﬁf;MV ;é;éé 1inés'this'ﬁonning;
5.4 Rocketdyne.c;ganed.ihjectpr baffles and prepared fo? acid-etching. -
6.: Checked=actﬁatéfiﬁosi%iﬁﬁé.for thé;méchaqicglsnull;
#1'?aﬁ.;;8' rétract
pitqﬁ —_éﬁuyéi}aét
42 ya ‘quﬁ
'pifch -0
#3 vaw -152 extend
pitch - 57 exfeﬁd
#4 yaw - 3! ret;act
pitch —‘3"§xtend
7. Started femoving instrumentation from #2, 3, 4, and 5 engines. #1 engine
will be left as is since the engine will be static;tésted later in March with
‘a ﬁew injector. |
“ We are saviﬁg tubing from the engines for ShIC—502.
8.? Boeing, started t§ work on fitting the flight heat shields at #1 and 4

positions,



9;; Amplifier responSe tests were run on the eight flight tfpe amplifiers
using the gimbal program tape from;test S-1C-17. Hydraulic power was not
apélied to the eﬁgines. The test consisted 6f_four ruﬁs as follows:

Ruﬁ No. 1 - Servo current inputjcables connected to all actuators.

Run No. 2 - Servo current input cables disconnected from actuators, 100
oh% resister substituted for servo-valve, |

Rué No. 3 - Allcwires diséonnected from the blockhouse to the actuators.
IOQ/L dummy load applied at £he amplifier output terminals.

Rgﬁ No. 4 - Computer éﬂd programmer eliminated from system. Ran signals-

for null studies.

March 3, 1066

1. Rocketdyne etched all the_injeﬁtor_bafflgs last night. Found no other
crécks. |

2. Removed more instruméntation froﬁ eégiﬂes 2,-3,.4; and 5. Not removing
#1.engine. |

3. MIE. removed flight ¢urtains from_eﬁgiﬁés.

4, Installed extension nozzlés‘in crates for-shipment."'

5. Torqued actuator locks (engines l_thru 4) to 100 ft-lbs.

March 4, 1966

1;7 Continued reméval of lnstruhentation;~installiﬂg.plugs,-safety—wiring,
etc.

2. Started repairs to AMF hydraulic unit. When we removed the water inlet
section from the heat exchgnggr, we found a broken plate that divides the
water in and water.- thus allowing water not to circulgte through the tubes,
(cherwise the tubes look clean.) ﬁe will send the inlet.section to the

shop for weld repairs.



3. M.E. has installed two new LOX prevalves (Whittaker). Lack three more,
. 4. Boei.ng is-_s.t.ill working on fitting up flight heat shields af{ positions
liand 4,
5. Wérking on plumbing up cocoonﬁlines,-qfosses'for_temp. and pressure
transducers, etc. This is for the cocoon purgé test'néxt weeﬁ.

March 5, 1966

1. Faﬁricated positién switcﬁ brackets foﬁ.Jamesbury valves,
2. Repﬁired leak on Gfeer‘unitséérvo—sysfem and réfillediwith 3606 Hyde
oil. ,
3; Removed DA1017-1 and DAlOia-l.and replaced flight hardware ( A Ps
on gimgél aétuators)._ : . -

4? Repaired 2 leaks on GNz'servi;e Panel #S.Z-Replaced 4 gages (one was

0-5000, another 0-500, and two were 0-100)., Plumbed new tube to supply

gage.

. 5. Removed manual engine actuators and servo-actuator jacks from engine 4.
Ré—pinned the actuators. Placed maﬁual.cngine actuators and jacks on
engine #3. Boeing will fit-check heat shields.at #2 and 3 positions next.
6. Made ramp from rolling deck to NE tower for hauling hardware when
crane is not in use,
7i Leak checked fhé fuei pressurization lines (helium at engines 1 thru 5)
8, Inétalled transducer bracket for hyd;aulic return pressure at skid,

March 7, 10966

1. M.E. is working on LOX prevalve installation. Still lack two.
2. Boeing is fitting up flightipheat shields at engines 2 and 3, We assist

them as necessary. .



3. Reméved static instrumentation from engine #1 (at request of Marty,
He wanté transducers from 501 and 502).

4. Ins£alled pins in actuators at engine #2.

5. Removed actuator jacks from enginme #2.

March 8, 1966

l; Installed pins in actuators at engine 3.

Removed manual engine actuaters and jacks from engine 3.

3; Torqued -top pins and inserted cotter pins at actuators, engines 1
tbfu14. |

4. Installed AMF heat exchanger water inlet section and leak checked.
Ail 0.X.

5; Laét two LOX prevalves installed.

6. Leak checked LOX and fuel systems. A1l O.K.

March 9, 1966

1., Adjusted micro-switch and bracket on_Gréer cross-—over valve.
2; Waited most of day on ééhtfol persqqnel in blockhouse to get set up
for compongqts'aﬁd ééqﬁence tést; (;ith computers).
3. After bombutér problems_were sfraigﬁtened out, components and sequence
tests we%e_conducted:
| 1st o;e conductéd at-4:15 p.a.
2nd one condﬁcfed at 5:93 p.m.
both with éamputer~coﬁ£rolled equipment.
Hydraulicg up at 6 p.m. for rest of éﬁéﬁing (ohiy ran 15 min. each for first

two compenents tests).

Ran another compeonents test (manual) at 6:11 p.m.



¥

3;_ (Continued).

Cénducted a sequence test at 6:40 p.m., preparing fo? a 500 volt igniter test.
Cdnduqted sequence test with 500 volt igniters at 7:15 p.m.. Igniters fired
0.K., but contrel had sdme burﬁ—out problems in their computer system.

4. findraulics off at 9:00 p;m. Makes 3.5 hours today and 77.25 hours to
date in Test Lab.

(ﬁad about.threé leéks on Greer ﬁydraulic_unit._ Small ones.)

March 10, 1966

1. Hydraulics up at 10:00 a.m. for LOX load test - mainly to check out new
Whittaker LOX brevalves. |
2. Tanked partial tank of LOX‘for.leak test - cycled LOX brevalves,'leak.
checked, etc. Everything OJK.

3. Conducted cocoon purge test. Obtained some acceptable data.

4. Quality has defected exhaust manifold on enginé 5. Has a crack about
3 long in a weld. Wé understand this crack was there prior to shipping
501 here. Thé crack did ﬁot get worse after 2 tests, Rocketdyne specifi-_
cations call for cracks up to v long as being acceptable, but we will get
the crack weld repai;ed before 501 leaves Test Lab.

5. LOX was drained out #5 suction line to the field after the load test.
Only had a few thoﬁsand gallons,

6. Took hydraulics off at 6:30 p;m. This was 8,50 hours foday and now

totals 85.75 hours in Test Lab’ for S-IC-501.

March 11, 1966
1; Prepared stage and engines for removal. Installed remainder of pro-

tective covers, etc.

2. Shop weld-repaired the crack on the exhqusf manifald of #5 engine.



3.

Removed and reinstalled coccon orifiﬁes at engine positions 1 thru 5;

and repeated cocoon purge fest;

. 8.

Removed -hydraulic supply and return at umbilical.

March 12, 1966

@ .

1.

Put final touches en engines prior to removal of S-IC-1. Scheduled

for removal on Monday, March 14, 1966.

2.

3.

o

0O

Removed cocoon instrumentation at engines 1 thru 5.
Installed thrust chamber throat plugs.

Made final inspection of engines, cleaned them good, etc.
Completed protective covers on engines. |

Re-set scales to "zero™ on actuators on engines 1 thru 4.
Wrapped hydrauliq supply and return lines with asbestos;
Pulled GG-combuStor drains - all engines,

Prepared rdlling deck for operating.

Installed LOX and fuel bootstrap orifices in engine 3 so that tanks

could be pressurized. These orifice sizes are unknown and will be removed

by

. !

M.E.

March 14, 1966

1.

2,

Removed S-IC-1 from test stand this morning.

Rolled deck to IN position.

March 15 through 18, 1966

tb

6.

Re-located accumulat0r3pre—chargé panel on Greer unit.
Compféted ffeight:glevator ramp,

Installeq-O—lOOO psé.i.léage for LbX GNs service to engine.
Installedlo—goo p.s.i.fgagq_for fuel GN» service to engines.

Removed filter ffomih?&raﬁlic reservoir £ill line. Sent to valve lab

be serviced.

Delivered (5) manual engine actuators to M.E. for installation on 502,



B

. May 17, 1966

.1.' The 502'stage_was received this morning. It was installed in the test stand

ENGINE SYSTEMS - S~IC-502

. by Vandefseefs shop personnel. The LOX pump seal purge was not-.applied to the
' engine;_while rotating the stage from the howizontal to the vertical position,

2. . The center engine throat plug fell eut during stage rotation. (The boot was

not pfessurized.)
3, 'Stége'was'piaced'on-the holddown arm pads at approximétely 1:00 p.m.

_4,: Rolling deck was returned to the IN-position - engine access platforms were

..iJSEt uﬁ;jhandrails installed, etc.

5. Inétalied_enginé"dgitge firex nozzles at Positions 1 through 5.

. 6. - Inspected st_a;ge and engines - started to hook up drain hoses to the engines to
see if;théy contained fueél; but first, the fuel tank was pressurized and vents
closed, and by the time vents were opened, we could not find Quality personnel as

'-witnessgs;so we will wait until tomorrow.

7. We know there was some fuel though, because one drain hose temporarily hooked

to Engine No. 1 showed about 2 gallons of RJ-1.

3. Inétalled stop backup solenoids_(MV74VE) at Positiohs 1 thrdugh 5. Had to
remove Rocketdyne'line B/N 408836-and install MSEC line (with a tee) between

the checkout’ valve and the cross in the fuel overboard drain line. The tee is

for venting the MV74VE into the éngiﬁe overboard fuel drain line.

S/N 318
S/N 3069
3/N 310
S/N 311
S/N 317

Pos .

I

1
2
3
4
5




May 11} 1966 (Con't)

. 9, Installed GNz _supply'_manifolds for Engine area purges - Pos., 1 through 4,

10. Found some dents in exhaust manifolds on Engines 1, 4, and” 5. '49/78Ej

@mmm«@ %/quo-lo

s

“May 18, 1966

- : o . ' ' qu
- (:j) Hooked up drain hoses to engines and checked for RJ-1. Found the f0110w1ng
amounts:
Amount In Gallons
Engine : .
. . 1 2 3 4 5
#1 fuel turbopump inlet 0.5 . 1.0 . 2.5 1.0 . 0.0
© #2 fuel turbopump inlet 1.5 3.0 ‘1.5 2.5 | 2.0
#1 high press. fuel duct 0.0 0.0  0.125' 0.0 - 0.0
#2 high press. fuel duct : 0.0 . 0.25  0.0625 0.0 0.0
Engine return line o . 0.0 _ 0;25 0.0- - 0.0 0.50
GG ball valve S 0:0 - 0.0625 0.0 0.0 ° 0.0
.- Eng. hyd. supply to 4-way valve 0.0 0.0 . 0.0 - 0.0 0.0
#1 side of fuel manifold  {f¥¢k1e 0.0 0.0 0.0 ~ 0.0
#2 side of fuel manifold ©0.125 0,0 0.0 0.0 0.0
Total-2.125 4.5625 4,1875 3.350 2.50

gal. gal. " gal. gal. gal.

(ji) lM.E. started removing. fuel -pump inlet elbows on the engines to check the torque
on the fairing bolts and make the fix on the bolts. The fix consists of installing

high strength bolts with apoxy -.torquing them to 110 in-1b (higher torque than before).

'(::j> (a) #1 engine was checked first. 3 of 4 bolts were not up to torque, the other
oﬁé was up to torque. '3 bolts had to be turned turn to be the requlred 80-inch-1b.
(b) - Completed the fix on the bolts, not buttoned up ye.z engine was then

checkﬁd.j One bolt had to be turned turn ‘to be the requlred 80-inch-1b.



May 18, 1966 (Con't) : o o |
0 : ‘f&%ﬁ;‘z bolts were up to torque -.made the fix - re-installed fuel pump inlet

clbows'wifh_new seal ‘at inlet t@_turbopUmp.; old seals and screws at iﬁlets to

elbow. -

5. Started installing transducers. Cdmpleted the following today:
DA1-1, -3, -5
DA10-1, =2, -3, -4, -5

DA13-1, -2, -3, -5
DA2-3, -5

® 6. Pulled throat piug from #1 engine and inspected for RJ-1, None was found,

May 19, 1966

1. M.E. continued work on removing fuél pump. inlet elbows and fairing fix. Re-
moved elbows from #4 engine. All 4 bolts on fairinglwere'up'to torque of 80 in-1b.
Made the fix on the fairing bolts. Re-installed elbows with new seals on inlets

. to turbopump, old seals and screens on inlets to elbows.

2. . Removed elbows from #3.engine, ~All 4-bolts on fairing were up to torque.
'Made the fix on the fairing bolté.'.Re-installed_elbows a$'on other engines.
3. Worked on transducer ihstallation. Installed the following today:

(New.b}acket & DAl2A-5, -3, =1
_Itubing) — o
B DA12-5, =3
DA2-2
T4, Re-installed elbows on #1 engine. Installed new seal at inlet to turbopump.
Put old seals and screens at inlets to elbows, Only‘puﬁ about 4 bolts at each
screen flange, thdﬁgh}since ﬁe_will attempt'to check the "pump inlet screen removal"” -

tomorrow on #1 engine.



" May 19,1966 (Continued)

5. Note:  :Did not have to remove elbows from #5 engine. Fix was made to this

engine last week at M,E. and Qual.

6. We wereigding to run the Greer hydraulic unit and just recirculate RJ-1

through the skid lines, etc. (not hooked to stagé( yet), ‘but control was not ready

3

to support us with power.

7; " Removed throat plugs-froﬁ engines 2, 3, and 4.

 May 20, 1966

1. Répla;ed Stop backup solenoid on #1 engine. 310ckhouse'not getting signﬁﬁ on
oldlone;
'S/N out - 318

S/N in - 308

. 2. Installed the follewing transducers:

(New bracket & tub.)DA14A-5, -4, -1, -2, -3

DAl4-5, -4, -1, -2, -3
DA12-4, -1

_(New bracket & tub.)DA12A-4, -2

LI

™ ™ DA13A-4, -1, -2, -3, -5
DAlA-1, -2, -3, -4, -5

DA13-4
DA2-1, -4
DAl-2, -4

D\2oloemmEn-1, -2, -3, -4 - %
 DA3044-1, -2, -3, -4, _5

3. M.E. worked on tightening bolts for fuel pump ihleffelbows. <§ome they did

not finish yesterdayi)

4. - Could not attempt "“pump inlet screen_reﬁdval" on #1 engine because of work

on pre-valve removal above the engine.



May 20, 1966 {(Con't)

5. _ Started flushing hydraulic systems today with RJ-1. Not hooked to stage yet,
Jiit recirculating. First, we had .the stage and‘retu:h_valves‘closed. Had trouble

with position switch on Greer supply valve, - Finally got it to show an "Open' light,
Had a small water leak on the water press. piékup line. Got it fixed, though.
Water ‘press, CK indication was 20 psi when we turned the water pumps on.

© 10:00 a.m., turned on the servo pump and éheqked it out, . Press. dropout was 135Q0.
psi. Press. pickup was 1400 psi,
iNext, we-tu;ned on the supercharge or "boost"™ pump. Press. OK was at 40 psi.
_ Between 10:10 and 10:15 a.m., we: checked out the main pﬁmpﬂ Bumped each one 2 or
3 times (separaﬁely) to get them primed. They all worked satisfactorily when

brought up for full operation.

Sﬁut:;vérything down.;nd tfied automatic éf#rt at 10:15 a.m, Everything worked K.
Turned system.én and off seﬁeral.timeé; could Oniy'getll750 psi on hyd. préss. for
awhile; had to switch from cne local pfess. transducer to another to get on up to
2000 psi. Checked'to.see whét press. relief popﬁed_at. Allléhree main pumps.

S

relieved at 2025 psi (checked them separately). . .
S ' ) : _ . 5

\'_Nexf;lwé'opened stage and return valves. Recirculated from 10:55 to 11:15 a.m. at

1050 psi.
No leaks on hydraulic unit.  Looked good = éven umbilicalllines;_

Ran Greer hydraulic unit from ;2:25_fo 3:25 pam, (at 1050 psi). Took samples and

thé} were OK. They are as follows:




_May 20,1966 (Continued)

5. (Con't)
Supply Line- © Return Life
620, (10-25 mi- 200
_ cron range) -.15
. 60 (26-50) . 7
13 (50-100) g
.1 (over 100) 1
0 (fibers)-
Reservoir - - o 5606A (servo valve supply) (servo system fluld)
T80 ... - .72
L6040
:'518'ﬁ\'_ - 13
SR SR 2

.5}5 6;L}Sw1tched from Greer to AMF unit. Had trouble getfing "Closed™ indicaticn cn

*LfGreer Supply valve
«’fTurned onfwater pUmpSfand supercharge oumpiat 3:37 p.m.

i'Turned on maln motors 1 and 2 at 3: 40 p M, AdjuSted pfessure.to 1050 psi. (Hyd.
_temp was 81 F ) . : :

l

7. Flushed AMF unit @ 1050 psi. Shut down hydraulics @ 5:25 p.m. Turned off water

supply to water pumps.

i May 21, 1966

B O Removed servo actuator locks from engine 1. Prepared for pump. 1nlet screen removal
- {just 10X pump - the fuel pump lnlets are easy to get to).

. 2. ‘The LOX PVC compre551on toel was already 1nstalled We did not compress the PVC,

though

,‘”3.' Removed bolts from LOX pump inlet flange, also removed one electrical connectlon
::lllne from underneath . dlshpan (was in way of pulling .screen through the. access door.of
" the dishpanj. . .

4, :Uéing_the manual engine actuators, we moved the engine outward about 3%° (actually
3;60 pitoh-and 3.8° yaw). Manual engine actuator on #1 side was hitting the #1 high-

. press. duct, ‘so.we could not have gone farther}

TS.d Could not remove the screen w1thout going through the access door on the dishpan,
- 50 we, removed the access door, The screen was then easily removed through the dishpan.
“fAlso the LOX pump lnlet seal ' o

o. =Inspected-the LOX seal. It had been ‘leaking durlng Quality checks. We found it

' was. scratched quite a bit in one place. -

7. _ihstalled a new LOX'seai and,the screen. Moved the englne back into place and
bolted everyone together as before, No problems.

!



May 21,11966.(Continuéd)
.8. Begaﬁ removing access doors from dishpans.dn engings é; 3, and 4.
._ 9. Inst:'.alled_no trans.dﬁcers ‘tolday. Did_not have an'-Y".. .. |
lb. Brought up #MF hyafaulié unit at.lﬁod.p;ﬁ. Took Hydraulicléamples aboﬁf 1;30

for contamination analysis.

\
o 11, Sample results came back at 2:30 and_wére OK. . We.shut down AMF unit about
2:35 p.m. | | |
.12.. Attempted to hook up hydraulics to stage, but could not get stage supply and
_ return lines drained. Lots of RJ—l kept pouring from étgge_supply and return lines.

Just left it hooked up to drain ovér the ‘week-end,

13, Re-installed 5ervo actuator locks on engine #1.
14.. M.E; began installation of cocoon lines on enginesT(attaching to old GG fuel

R perge -
‘injector Eazlp lines.)



éi?u{ : 'él; . é;}VEgﬂVZT: -5f7ﬁ§72%¢5

22~ A _ _ .
=  s—/emseR <7

1. E,E..finished installation of cocoon lines on engines 1 through 5.
2. weld—repaired a groove %' long by .040" deep in thrust chamber flange of #2

engine where the thrust chamber joins the skirt at hole location 118 (had been

defected at_Qﬁality).'_Also straightened out the dent 3" long af the same location.

3, Inatalled following transducers:

DA4009fl, 2, =3, -4, =5 . cAo-1, -2;.{3, -4,.-5
bﬁ3~l,-—2,i;3; ;4, s CA2-1, -2, -3, -4, =5
DAd-1, -2, -3, -4, -5  .'CA10—l{f—2, -3, -4, -5
DAS-1, -2, -3, -4, -5 L CAlA-l, ;5\ | |
DAS-1, -2, =3, =4, =5 ' DA12-Z .
.DA3041 . . DA3042 |

pA3043 | |  DA3003

4. Started to install the DA7B transducers, but they do not fit flush at the tdp

location. Will have toc make a small fix for these transducers.

5. lPlugged and safety-wired several seal bleed ports - all engines.

S 6B, uTorqued LOX pump inlet of.#l_engine,

b

"~ 7. Pulled and serviced the hydraulic skid reéturn valve. Found it was leaking at

low pressure, OK at high pressure.

‘8. Prepared the rolling deck for skirt installation tomorrow. Vertical installer

arrived ‘at the test stand. S ) T -

o, Hooked up the hydrau11c Supply and return lines to the stage. The return line
drained quite a blt over the week-end (lost several hundred gallons of RJ 1 from

AMF reservoir).




- “May 23, 1966 {(Continued)

10, Hooked up manual engine actuator between engines #2 and 5. - just to see if
we can use this method to manually push engine 5 over enough'to remove the pump
inlet screens, It looks good so far.

11. Installed-hypergol simulators on engines 1 through 5.

"12. Greased main motors 1, 2, and 3 on the Greer hydraulic unit. -

13. New relief valve has been recently installed on the Kidde pre-fill unit. Set

to relieve @ 400 p.s.i.g.
14. MJE. completed stage to engine alignment checks.

May 24, 1966

1. Installed folloﬁing.transducers: -
DA7A-1, -2, -3, -4, =5 (new location on. LOX dome)
DAlS:l, -2, -3, -4,.—5 (new'tubing and br#cketsj
DA1018-3 (bypasset;i the flightl A P t'ransdﬁc‘;er)

DA1019-3 (- " oo " e )
2. Lifted vertical instailer to 10th level this a.m..
3. Inétalled movie.identification numbers on engines 1 througp 5.
4. Rgcbived 4020 extension skirt this morﬁing. It is fé} the center engine.

3. Removed bad AP transducer (P/N 60B72077-2, S/N 0140058) from actuator piston
: GﬂVﬁ ' _ ' B

on #2 side of #2 engine. It had beén defected at Quality because of leakage. .We

will replace the transducer with a. new one.

4

.6.. Installed flight harnesses (P/N 5'09\932 ) for 500-volt igniters (GG and TE)

on all engines today, .



May 24, 1966 (Continued)

7. Stafted up AMF hydraulic-unit at 10:45 a.m, Circulating through/stage and

]

engI

=5 2% 900 psi. Had pre-filtrztion nIP23s valves copen on ihe engine zctumiors

(to bypass the servo-valve until flushing was complete). |

8. Had low level of RJ-1 in AMF reservoir since the return valve leaked through
over the week-end. Hydraulic temp. ran 88-90°F, 'Hydraulics flushing continued

'ﬁntil 11:15 a.m. before AMF'wés shut down for 1uﬁch.

9. Small leaks showed up-on the Moog.actuatofs, pit;h and yaw on engines 3 and 4,
‘at the flange of the pre-filtration bypass valvés. Leaking because valves were
open.
10. Also had a bad hydraulic leak in the main housing of the pitch actuator on #2
o on : ' ’
engine. The yaw actuator/#2 engine had a small leak, but finally quit, -

11. Started up AMF hydrauli& unit again about 12:15 p.m. Ran until 1:15 p.m. to

flush and téke centamination sémples.' Sample results came back CK.

12, Tanked 375 gal. of RJ-1 into the AMF reservoir at 2:00 p.m., also‘fopped off
the Greer reservoir with 105 gallons.

13. <Checked out functional operaticn of high LOX dome_pﬁrge'at 1:20 p.m. Looks K.
14. Turned on LOX/pump seal ‘purge at. 1:45 p.m; _Left it -on for components and

sequence tests,
15. Started 5ycling'pre4valves to verify valve timings, etc.

16, 'Checked out engine afea pﬁrge.vélvés.at_3215 ﬁ.m., ﬁnd fhey dperhted sgtis-
féctérily after a few checks; | |

17 . AMF hydraulics were bfought up at'4:2§ p.ﬁ..for high pressure legk chécks.
.wént up fo 1800 psiy and evérything'on'enginéé'loo?ed.OK except pitch'actuafor'leak

on #2 engine, _The'pre—filtfation bypass valves were closed now, so the MOOG



test.

May 24, 1966 (Continued) .

17. (Con’t}

" actuators did not leak.’

18. Hydraulic pressure was set at 1550 psi and LOX dome purge at 500 psi. Then -
components tests were begun at 4:45 p.m. On first engine ebmponents.test, did ;

not-gEt signal on fuel v@lves;“open" on #3Ienginé_(found Q.D. not on IMV),

.Nekﬁ, two components tests showed fuel valves not open on #4 engine., IMV would

not ‘unlock, and hypergol simulator was working'properly. Increased the simulator

- supply pressure and then IMV operated satisfacforily.for two more components tests.

During one components test, we leak checked hydraulic opening iines at 1800 psi_

while valves were open. Looked OK.

19, - Ran engine components test from blockhouse (high LOX dome pressure @ 1000 psi)

at 5:03 p.m. _Lookéd good.

ot

- 20. Shut down hydraulics at 5:15 p.m. and secured engines,

Total time on engine hydfaulics today was 2,25 hours,

L. TFound a dent on the 4020 extension skirt - located at the lower hat band (about

35" deep and 2" long). Wili'have to be repaired.

22;_'Received skirts for engines 1, 2, and 3. Began installing them at 5:30 p.m.
Installed #1 engine first, then #2, and last #3., Completed job by 7:35 p.m.. Rolled
~deck to IN position and went home.

23, .Skirts on #4 and 5 engines will fiot be installed until after the propellant load

Al



May 25, 1966

1. Set up gngipe access blatforms,installea handfails,;gtc.
2. Térqued the bolfs and nuts on.extension skifts 1, 2, and 3 (240 bolts p?; éngiﬂe).._
3. Started installing engine area pgrge l;hes on epgiﬁés 1, 2, and 3.
4. Tanked Kidde pre-fill unit to oge;flo# this mqrniﬁg.

‘5. _Installed following transducers today:
CA341, -2, -3, -4, -5 (just hooked up static cabiefto the flight measurement)
DAl1-1, -2, -3, -4, -5

DA2000A-1, -2,_-3,-54, —5 - |
DA22-1, -2, :3, ~4, -5 (new tubing and bracketry) o | ;
. DA33—1, -2, -3, -4, =5 (qeﬁ tubing and bracketryj.
DA4000-1, -2, -3, -4, —5"’ . : N
DA6-1, -2, =3, -4, =5
DA7-1, 2, .3, 4, =5
DA?B—l, —2, -3, -4, -5 (addgd'adapter oﬁ traﬁédﬁcef);.
CA4008-1, -2, -3, 4, -5 | | .
' DAG-1, -3, -3, -4, -5 | | | R -
DA1018-1 (bypassed the flightA P transducer)
DA1019-1 ( o " .'_ » ".;' RO
(Changgd-out DAl—S,\DAi;é, DA1-3,.DAi3;2, DA13-3, DAlﬁ-S{IDAz—z because of bad

rd
transducers.)

6. Féund broken electricél connection ﬁn‘d P-transduCQr on pitch actuator piston of
#1 engind; |

P/N 60B72077-3A _:

SN Q140042 

‘This -is D21-101. 'The'fransducer will be replaced;'




.'Maf 25, 1966 (Contiﬁued)

7. Fognq ténsidn.ties (between heat exChangerIand thrust chamber):on #5 engine to

be harped Rocketdyne 5pecs. says 2" deflectzon is allowable, and we do not have

that r'1u(:h (VMVBE CLOSE 75 3/4 ’j : L

L

3. BIOught up AMF hydraullcs at 3 OO p.m. Today'the leaks on #2 engine's actuators
have completely stopped.‘ Thls is a mystery! _The.pitch actuator hdusing had a

pretty good leok yesterday.

9. Leak checked GOX and.helium systems. All engines lock good.

. 10, Leak checked LOX and fuel'systéms - 10 psi on LOX tank, 15 psi on fuel tank.

Engines-loéked'OK exceﬁt for a very slight leak on fﬁe LOX pump inlet flange of #1l

engine.

11. Hdd leak in hydraullc supply 11ne at umbilical. Changed out O—ring'to repair

thc leak

12, _ Began engine sequence tests. On the lst one at 4:15 p.m., the IMV on #4 engine

' did no;_work;

. 13. 1Increased pressure to hjpergol simulators, and the next sequence test was CK

!

on all engines.

14, After another engine sequence test at 4:21 p-m., an automatic stage and engine

-~

sequence test was conducted at 5:40 p.m,

15. Conducted a hydraulic pressure check at 5:45 p.m. Only had the following measure-

-

ments: . - K _
Pressure (psi)

(DA3003 not accurate) used control gage 1500 1550 | 1600
: o : DA3044-1 1480 1530 1580
DA3044-2 © 1483 1527 1585

DA3(44-3 1482 1530 1585

DA3044-4 1482 1522 1589

DA3044-5 1488 1530 1580




May 25, 1966 (Continued) - :
: ' LS coupve T€D _.
16, Another stage and ‘engine sequence_testnat-6:30 p.m. Only got 5 seconds. Cutoff

. was due to thrust OK pressure switches. ) L .

17. Hydraulics was shut down @ 6:30 p.m. This made 3.5 hours on engines today and

t

875 hours to date on engines in Test Lab,

———

!

May 26, 1966

1. Removed lower paFf_of PVC compression tools (engines 1 through ) in preparation

for the propellant load tesf,

2. AMF hydraulics brought up at 10:25 a.m. for sequence tests.

3. Conducted autematic sequence test at . 10:50 a.m. from X-90 seconds on. Was good
test except none of thé'iMV‘s worked. None of the fuel valves showed "open". We

: /
had 150 psi on the hypergel simulator supply pressure.

. 4. Installed a dial gage on the hypergol simulator .supply liné at #4 engine: The

gage showed 140 p.s.i.g.

5. Conducted a good sehuencé test at 11:20 a.m. for 130 + seconds (with oscillographs).
The IMV's worked this time. Some changes in the.blotkhouse electrical circuitry

must have done the trick.

6. The gage on #4 engine's hypergol simulator dropped'from 140 to 25 psi after -

mainstage operation.
7. AMP hydraulics off at 11:25 a.m. for lunch.
8. AMF hydraulics up again at 1:15 p.m.

9. Conducted fluid verification tests on:

. {a) Hydraulic flow and pressures (look OK).

;-



May 26,1066 (Continued)

9. (Cont'd)

)

{e)

10. lLeak

- o __& ce

LOX dome and GG LOX inj. é;;éas S
DA4000-1 thru -5 = 650 p.s.i.g.

LOX bump.seal and GG act. housing purge

DA4009-1 thru -5 = 75 p.s.i.g.

checked engine purge systems. They are ail oK .

11. Continued eﬁgine area purge installation. Engines 2 and 3 were completed.

M@WE

12. No leakage appeared on the #2ﬂactuators today. Look K. .

13.- Had a leak on the AMF hydraulic unit. Main pump #4 compensator shutoff valve.

O-ring seal was leaking. Repairs were made and it is OK now.

T

missing;

14. Checked enginé oscillographs from yesterday;s sequence tests, Had several traces

‘these things will be corrected.

~15. Another thing showed up on.fhe osc., traces, '#1 engine fuel pre-valves were clos-

ing too fast (150 milliseconds). Found.out the control orifice had bilown out of the

special mgde union in the control line. -Corrections will be made.

16. Removed engine protéctive covers, bellows covers, etc.

17, 1:45

jumberéd

18, 1:53

19. 2100

new ones.,

them!

20. 2:35

.

p.m. - trouble developéed on the'sfop back-up solenoid of #5 engine. Control

it out to start sequence tests,
p.m. - conducted sequence test - engine #2 fuel valves showed "closed".

to 2:30 - Astronauts from Houston visited the test stand. About 20 of the

;They looked the engines over good, because scome day they w?ll.ride atop

A

p.m. .- Started tanking fuel for the propellant-load_test.l'




May 26, 1966 (Continued)
21, Discovered a fuel leak on engine #4 fuel pump. Located at flange where pump impeller
. back-casing l_iné enters the .pump. Looks like an O-ring leak. -The flange was hard to

4

get to, but we tightened the flange bolts the best we could.

22. Removed the GG combustor drain plugs on all engines pér Procedure 44,
23, TPFual tafiKing complétad @ 4i30 pimn:
24, lHydraulics off @ 4:30. p.m. for pressurized fuel sys'te_m leak check. New Rocketdyne

. requirement is to leak check MFV's with hydraulics off. . '

25. Conducted leak check per propellant load test checklist. All engines QK exéept

the #4 fuel pump leak.

26, Hydraulics on 4:40 p.m. . Closed fuel pre-valves and. drained fuel below pre-valves

per Procedure No. 34..

. 27. Hydraulics off @ 5:12 p.m. This made 4.75 hours bn engine hydraulics today and

a total of 10.50 hours as of the date in Test Lab. '

J————

28. Tofqued.turbdpumps today: -
Engines 1 - 120 110
2 a. 110 100
3. 100 - 80
.4 - 110 100
5 - 95 Y
29. Changed out ?tqp'ﬁackup solgnoid 69 #SIeﬁgihe:” .. o B
s/N oUT - 317 - - | N -

S/N IN - 499

. 30. Began removing #4 fuel pump'impeller' back-casing line to replace the O-ring.

will finish up .tombrr_ow morning.



. May 27, 1966 T

£

1. Cdmpleteq_changing of QO-ring on #4 fuel pump imbeller-bacchasing 1ine (P/N MS

29513-121). The old one was broken in two places.

2. Brought up AMF hydraulics @ 8:05 a.m. for components and sequence tests,

3. Checked LOX pump heaters @ 8:20 a.m. All CK.

P

~ ' . N
4. eondueted engine sequence test ® 8:28 and spanned osedilegrapha en valve trages,

Conducted another sequence @ 8:30 a.m.

5. Dropped fuel beloﬁ ﬁreevalves @ B:35 a.m.

6. Leak checked fuel systems @ 8:47 a.m. . Engines OK under pressure.

7. Pressurized LOX tank fpr leak check @ 9:05. Engines OK.- ’ o .

8. de tanking began @ 9:15 a.m.

9. When LOX tank was almost full, a pressurized leak check was conducted on the

engine systems. {ompleted check @ 10:45 a.m. Engines were OK.

10. Gé drain plugs were removed during LOX tanking and leak checks,

11. Changed out DA13-5, DAl-5 (bad transducers).

":;12, Conducted wéf simulated countdown at 3:00 p.m. All

everyfhing looked good., Lost approximately.150 gallons
.while\engine'checkout'valveé.were rotated to the éngine

planned.
13. Detanked LOX and fuel.

14." There is a purge leak in the GG actuator housing on

the wﬁy to the X-4 seconds,
of RJ-1 from the AMF reservoir

return position. This was

it

enging #4. (257' B T?bWSﬁ)



May 271 1966 (Continued)

. 15. Hydraulic leaks reappeared ééday on:

(a) Pitch actuator housing of #2 enginé. -

() Yaw actuator pre-filtration bypass flange of #4 engine.

L4

16. Hydraulics off at 7:00 p.m, This mékeS 1l;0O.hours today, and a total of 21,50

% —

hours on engines in Tést Lab as of now,



May 31, 1965 _ SH/C-50R

g /‘j Mﬁ/ E‘A/é./tv‘r SYS7TEMS - J’?‘m{ '

A

E . 1. Prepared for pump inlet screen removal. Removed locks from actuators,

. o positions 1 through 4.

. sy

é ' 2. Also, following. things were done. All engines:

i a) Removed water f}om PVC's and flame curtains.

. b) Removed all dirt.and foreign.objects around PVC‘s:'
) Removed fuel bubbling lines.

d) Removed CAlA thermocouples.

e) Removed static cables and plugs from DAlA

~a.—\
.

A
£) rUnhooked flame curtains from dlshpans. L~

g} Removed access doors from dishpans.
h) Removed electrical cable from dishpan so LOX screen could be removed.

7 - .
This cable is fer the flight thermocouples for the bearing temps., etc.

3. Removed screens from #5 engine first. Engine was gihbaled manually by in-

1 ’ :

. ' - >stalling a manual engine actuator between #5 and #3 engines and using come-alongs
with leather straps on the #5 engine's outriggers. Removed the stiff arm struts.

! There were no problems in removing the screens.

The fuel screen on the #2 side of this engine was torn badly. About half

1

of ‘the screen was torn loose., We can not figure out the cause..

4. Removed #2 engine screens next. The fuel bubbling line on the #1 side was

i / . . ' .
~“inadventently  bent and will have to be replaced. Also broke 2 flight press.

57
: transducers (D147 - llS D146-115) on the bottom of the fuel PV(C's (englneszd. ARE

i - only engln&Sw&th these).
P




May 31, 1966 (Continued)

5.

10.

11,

12,

Engine No. 4 was next. No probleéns wére encountered in removing the

screens.

Engine No. 3 was next, Tried to gimbal'ehgine‘with manual engine actuators
attached to No. 3 engine, It would not work . Interference was on housing

of manual engine actuator hitting fuel pump inlet elbow. Manual engine

actuators were installeéd theée correct way and everything was CK.

No. 1 engine was last. Screens were removed but manual engine actuator on

: ARUMOECD HARNESS A10732 I ASSE 703737
Ne. 2 side pinched an electrical cablqﬁthat;goes to flight transducers on
4-way control valve. This cable already had one part of it defected by

Quality because of broken overmold.

Also, some aluminum foil was inadvertently dropped into the No. 2 babypants.

It was removed easily, though.

"All engines were gimbaled approx. 3.5% to 4.0°. Coﬁld not.have gone farther

B

because manual engine actuator hits the No. 1 fuel pump outlet duct at 4.0%.

Took pictures of all screens. The only torn scfeen was the No, 5 engine

(No. 2 side). LOX screens were exceptionally clean. Fuel screens only

slightly dirty.

Installed new LOX and fuel seals at the pump inlets., All engines.

Torqued and safety-wired pump inlets. All engines,

.« Facility people have installed a larger regulator in the supply line to

the hypergol simulators. This should give us more GN, to operate the IMV's

during sequence tests,




.May 31, 1566 (Continued)
13. we found that the LOX PVC compression {boiS'were not required for the

‘.. s screen removal. They were not used today and there were no problems,

14. Installed 0.020" orifices in some of the flight transducers.' Installed
_— : oUTLET
RD-251-4084-0020 D (08 & N0, 4 FUEL PYMP IEEE T [ROSE
! ' DG~ /35 S REpOUEDL Iy ARSE S
1' D4—101?. No. 1 fuel pump inlet press, '
D4-105 §  removed PAVCARSSL PD .25/~ FOEF ~ X257
Dll—lOlEE) Engine control closing press.
‘D11-105_S§ removed PN CA2551
% . D12—10l;;> Engine control opening press.
' D12-1055 . removed P/N CA2551 , /
D13—101hm' LOX pump bearing jet press.
D13-105 removed P/N CA2551
D126—10172>Engine control return press.
D126-105 > removed P/N CA2351
P/N CA2331 is Rocketdyne spec. 19-40634.
June 1, 1966
. 1. M.E. removed babypants from No. 2 side of No. 5 engine. Nothing was found.

Babypants reinstalled., Wwill fire as is,

2. 1Installed skirts on engines 4 and 5. Torqued bolts and nuts.

3. Removed protective covers from engines 4 and 5.

- 4. Started installing overboard drain lines and engine area purge lines on
engines 4 and 5.

5. Removed LOX PVC compression teols from positions 1 through 4.

Ve 6. Re-plumbed tubing on DA22-1, -2, -3, and -5 from tqp NH4 to tap NHS5D.

This makes them like the 501 configuration (DA22-4 will also be done)..



June 1, 1966 {(Continued)
7. Changed some plugs in the MFV's (engines 1 through 5). 0ld ones could

not be safety-wired, new plugs can be safety-wired,
8. Installed GAZ22 and GA23 (pitch and yaw dome pots) on engines 1 and 3.

9. Pulled all thrust OK-préssure switches from engines 1 through 5. Quality

inspected all fuel manifold perts and all were OK., We found 9 of 15 O-ring

seals to be defective. The O-rings were flat in-places. We replaced the bad

seals (P/N RD~251—4I25—0040) and reinstalled all 15 pressure switches.

10. Installed a new AP transducer on the yaw actuator piston of No. 2 engine
- Otdoo d3 '

(P/N 60B72077-3A). New S/N -@082%; old one was 0140058..

11. Installed a new AP transducer on the pitch actuator of No. 1 engine

(P/N 60B72077-3A). New S/N 0140024; out S/N 0140042,

;2. Hydraulic Research personnel and Aétrionics person;el.bhanged out piston
bypass valves cn pitch #nd yaw actuators of engines 1 and 2, The bypass valves
have been recently modified ' in an attempt to eliminaté”shaking actuators.

P/N out 300205
P/N in 300205 {revised) (no S/N's)

13, We replaced the pitch actuator on engine 2 today because of the.past leakage
problems on the main housing. -

 S/N out 053, S/N’in Q67

to be set @ 59.944, "desired 59.948", "true= 59.945”\

NOTE: Hydraulic fluid was drained down prior to the actuator removal,

14. Replaced (2) O-ring seals (and back-ups) on pre-~filtration bypass of the
Moog (vaw) actuator on No. 4 engine (had been leaking)} Astrionics personnel

replaced the seals.




June 1, 1966 (Continued)

15. 1Installed center engine area purge manifold for engine area purge lines.

16. Inspected GG opening control lines on all engines. All look 0K, only

. -sligh't erosion in places.

i

17. Started setting up LOX deme and GG LOX injecter flush kit on engine No. 1.
18, Fabricated (4) new "éiffusers” out of 3

the GG's during LOX dome and GG LOX injector flushing procedure.

£
£

June 2, 1866 S _ ;

1. Started engine torque checks today. Did not finish all engines yet.
2. M.E. completed re-installation of fuel babypants on engine No. 5.
. 3. MJE. installed flight curtain on No. 5 engine.

4. Re-plumbed DAZ2-4 from NH4 to NH5b.

5. Changed out DA22-1, DA13A-1, SRJBA—S, and DAl12A-3 because of bad transducers.

6. Removed servo-actuator lock from new pitch actuator of engine No. 2.

7. Removed manual engine actuators from engines 1 through 4.

8. Worked on installation of engine area purge lines and overboard drain lines

on engines 4 and 5. Not complete yet.

9. Conducted pressurized leak checks of GOX and helium systems at 1:30 p.m.

Engines K.

L bulkhead unions - to be used on



June 2, 1966 {Continued)
10. At 3:15 p.m. conducted pressurized leak checks of the LOX and fuel systems.

Engines K.

il. Brought up AMF hydraulics at 3:45 for leak check. Admitted hydraulics to
stage system at low pressure and slowly. increased to 1800 psi. There were no

leaks on the TVC system.

Hydraulic pressure was set at 1525 psi and the actuators were stroked to. the
£full extend and retract positions (using the portable engine gimbaling unit).

. This freed system of air entrapment. Also obtained the hydraulic null positions.

Fully Fully Hydraulic

Retracted Extended - Null
~Engine 1 - pitch 5.2590 5.25° 3' retract
~.yaw . . 5,20° 5.23°9 2' extend

‘Engine 2 - pitch - 5.20° 5.22° 0

- yaw 5.21 : 5.24 3' extend

Engine 3 - pitch 5.18 5.20 a .
- yaw . 5.18 5.18 3' retract
Engine 4 - pitch 5.18 - 5.18 - 5! retract
- yaw 5.18 5.18 : 6' retract

12, All actuators were then:re—zeroed.
13. AMF hydraulics off € 4:30 p.m.

14. Switched to Greer unit. Had a few problems getting Greer to start up auto-
maticaliy. The main problem was the local transducer was bad, Switched to

remote transducer and Greer unit started up 0K @ 4:45 p.m.

5. éondUcted a full sequence test at 5:05 p.m. using live 500-volt igniters.
Also used simulator boxes instead of c¢ycling the engine valves. All igniters

fired 0K,




June 2, 1966 (Continued)
16. Turned gimbal system over to blockhouse for gimbal checkouts. They had a

few problems there, so the gimbal calibration was not acéomplished today.

!

17. We have no shaking actuators on the engines.

SHYT

. 18. Had to F5 e Wi Gréer-unit of f from 5:50 p.m. to 6:15 p.m. because of a 5606

0il leak in the servo-valve on main motor No6. 1. Had to replace a bad O-ring

in the supply line to the servo-valve. Alsoc had to add 5 gallons-of 5606 oil

to the servo-system reservoir,

/

19, 7:05 p.m. - Greer unit shut off for the day. This made 2.50 hours on hydrau-

lics tbday and a total of 24,00 hours in Test Lab to date.

20. 1Installed two fuel drain disconnects on each thrust chamber. Engines 1

~through 5 (for draining chambers).

" 21, Quality measured the deflection of the exhaust manifold inlet tension ties:

No. 1 Side No. 2 Side |
Engine 1 . 1/16" down 3/32" up
Engine 2 ;3/16” up \ 3/32" down
Engine 3 1/2" down - | ]./8‘;;,r up
ﬁngine 4 1/8" Up 1/16" up
Engine 5 7/8" down 3/4" up

2n deflection is allowed per Rocketdyne specs.

June 3, 1966

1, Completed engine torque checks today. All 5 engines.

< 2. From about 7:30 a.m. to 2:00 p.m,, the LOX domes and GG LOX injectors were

flushed per the new.Proceéure 32, Two flush kits were utilized. OQOne engine would

be flushed while the other kit was being set up on another engine.




June 3, 1966 (Continued)

3. Replaced the bad Greer local transducer:

. P/N out - PT111-3M, S/N out - 38052

P/N in - PT135-3M, S/N in - 28212

4. Started installing access doors on the dishpans.

curtains to dishpans,

Also bolting fiame

3. Greer hydraulics were brought up @ 9:45 a.m. to get the engines in the null

position., (The servo-actuator locks were off, also the manual engine actuators

were off.) ' /

6. Hydraulics off at 12:30 p.m. (at which time tric.flushing was completed),

Only had final purging to do.

7. Completed installation of engine area purge lines

on all engines today.

. 8. The fuel overboard drain line on engine No., 4 was

installing engine area purge- lines. This was brought
perseonnel. Even though it is a small dent {only 1/8"

that Quality replace the line.

and overboard drain lines

inadvertently dented while
te the attention of Quality

deep), it was requested

9. Hydraulics {(Greer) brought up at 1:40 p.m. for final purging of flush pro-

cedure.

| . . ;
10. Discovered a bad thermocouple on engine No. 1. LOX pump -bearing No.l temp. —

Rocketdyne was requested to obtain a new one.

11. Engine components_tests were begun at 3:00 p.m. IMV's looked (X on (2)

components tests.




June 3, 1666 (Continued)

12. Greer hydraulics off from 3:20 p.m. to 3:45'p,m. for replacement of bad

_pressure transducer on engine No. 4 hydraulic supply line. Changed out DA3044-4.

13. Also installed a new transducer at hydraulic skid, DA3003, which was

pots GA22 and 23 on engines 1 and 2,

. recently calibrated. Changéd ouf DA12A43 (bad tfansducer). Célibrated dome

14, . Calibrated thrust OK pressure switehes. A1l lock OXK. Data wiil be 4inm the

Pre-Test Information report.

4
i

15, Started calibrating the gimbal system at 3:50 p.m. Completed calibration

at 6:20 p.m. A dry run gimbal program was conducted at 6:35 p.m., and every-

thing looked good. The actuators are not shaking the eﬁgines on this wvehicle,

Apparently, the modifications on the Hydraulic Research piston'bypass valves

solved that problem.

i6. An engine components test was conducted at 6:40 p.m.

17. Automatic sequence tests-weré attempted at 7:00 and 7:25 p.m., but were

unsuccessful.:Engine valves did not operate. Control had problemé, even in

computers.

18. Another engine components test was conducted at 8:20 p.m. Looked (X,

Al

19. Greer hydraulics off at 8:25 p.m. This made 9.00 hours on engines today,

and a total of 33.00 hours as of now in Test Lab.

June 4, 1966

1, Removed manual engine actuators from stage.

2. Continued miscellaneous safety-wiring.



June 4, 1966 (Continued)
3. Tightened up access doors on dishpans and bolted flame curtains to dish-

pans - engines 2 thru 5.

4.: Shop weld-repaired the dent on the extension skirt of center engine 4020:

located on the lower hat—band.

5. Greer hydraulics brought up @ 10:15 a.m. Conducted two engine components

tests OK.

6. Replaced LOX pump:bearing No. 1 temp. transducer on engine No. l.

P/N out NAS5S-27333T7-1 P/N in NA5-27333T7-1

- 8/N out 563 S/N"in 652

7. Several stage and engine Sequence tests were conducted, and finally a
couple of successful sequence tests were made. Two pfoblems showed up on the
engines:

{(a) Hypergol simulator on No. 2 engine was sluggish,

(b) Position switch on MEFV No. 2 of No. 4 engine was erratic,

8. Tric flushed the thrust chambers of all engines. Leak checked chambers and

. found no leaks.

.

9, Hydraulics off @ 2:30 p.m. Thislwas 4.25 houfs on hydraulics tecday and a

total of 37.25 hours a8 of now in Test Lab.

10. Repaired the hypergol simulator on engine No. 2. Found it was a mechanical

problem. The hypergol tool was rubbing internally. Cocrrections were made.



June 4, 1966 (Continued)

11, Replaced the resistor assembly (potientiometer) on MFV No. 2 of No. 4

engine. Now getting signals OK at blockhouse.

P/N out. 408063 P/N in 408063

S/N out 8287550 S/N in 8287531

June 6, 1966, X-1 DAY

L. Tightened up access Hon¢ on disnpan ef Ne. 1 engine.

2. Changed out DA22-2 and DA22-4 (bad transducers). -

."rr/
3. Replaced flight pressure transducer_oh fuel pump inlet No. 2 of No., 2 engine
(other cne damaged during screen removal).

P/N out 60B72204-001A P/N in 60B72204-1A

S/N out 0140021 : - S/N din 0140035
4. Tightened engine firex nozzles.
5.. Serviced hypergol simulators - all engines,

6.. Took miscellaneous photographs of engine instrumentation.

7., Conducted miscellaneous leak checks of LOX and fuel systems with pressurized

LOX and fuel tanks.

8. Greer hydraulics brought up at\10:35 a.m. Accumulators were charged prior

to bringing up hydraulics.

9. Had trouble with hydraulic pressure slowly increasing, so switched from

Greer local to remote transducer.




b

. 11. A stage and engines sequence test was conducted from the blockhouse at

June 6, 1966 (Continued) _ : |

10. Conducted 2 or 3 engine components and sequence tests COK.

11:35 a.m. No. 3 engine's fuel valves were not open. Hypergol troubles

again.

12, Corrections.were made to the hypergol simulator on engine No. 3 to keep

the hypergol tool from rubbing internally.

13. .2 more engine components tests were conducted K,

4

14. No. 1 MLV of No, 1 engine has a bad position switch., Apparently, it was

an open wire in the dishpan. Technicians looked for the problem.

15. A successful stage and engines sequence test was conducted at 12:05.

Everything looked good. Obtained data on 1-2-2 startup and 3-2 cutoff:

. ' _ 1-2-2 Start
' i Time from ignition to start solenoid energized.

- 056 ms
- .0D00

Engine 5
1
3 - .312
2
4

- .164
- 624
3-2 Cutoff
.Engines 1, 3, and 5, then engines 2 and 4

with 175 ms stagger time.

16. Replaced flight supply duct to gimbal filter manifold on engine No. 2.

Old one had too much time-on it.
P/N out and in 60B83107-1A

S/N out 0000012 S/N In 1000013



[ A

June &, 1966 (Continued)

17. Conducted gimbal checkouts and dry gimbal program from about 12:30 to 5 p.m.

SHEOT

-18. Facility GN, relief popped off around 12:30 and crews had to SEEZEL off GNp

for awhile. The Greer hydraulic pressure became erratic with low GN5 pressure.
The hydraulic pressure went up to 2100 psi and popped the hydraulic relief.
This is not supposed to happen. Control kept a watchful eye on the pressure to

maintain 13525 pai.

-

19, Started tanking fuel at 1:25 p.m. after GN, was turned on agaiﬁ.

/

20. Fuel tanking was'completed at approx. 3:25 p.m.

21. Pressurized fuel tank for leak checks at 5:07 p.m. Delay due to gimbal

checkouts.
22, GG combustor drain plugs were out for the leak check.

23. No fuel leaks were found on the engines even with hydraulics off from 5:10

to 5:20 p.m. per the new procedure. Leak checks completed at 5:25 p.m.

24. A small hydraulic leak appeared on the GG opening control line flange of

engine No. 1. The seal will be replaced tomorrow.
25. GG drain plugs were re-installed.

26. Closed fuel pre—valves-and after assurance was given that the pre-valve
backup system wés3OK (so pre-valves would not open), fuel was drained.bélow
the pre-valves. |
27. Hydraulics off at 5:55 p.m. This m#de'7.25 hours én hydraulics foday, aqd

a total of 44.50 hours on engines in Test Lab as of this date.




E June 6, 1966 (Continued)

28. Checked out engine area purge on engines. All look CK.
’ll"

29. Some discrepancies were found on the oséillograph traces from the sequence
test today:

Engine 1 - traces 23 and 24 were reversed,
- ne trace on MLV No. 1 (open wire in dishpan).
- no trace on MFV No. 2 {(blown fuse).
Gorreetidns being made for these.

" Engine 2 - fuel prevalves' traces too close together,
© =~ MFV No. 2 position indicator is too slow on closing - Hinkle.
brought ancother resistor assy. for change out tomorrow.
. ) / : .
Engine 3 - MEV No. 1 position indicator is’ too slow on closing - Hinkle
-brought a resistor assy.. for change out tomorrow. '

- Engine 4 - MLV No. 1 trace is ragged (like S5-IC-501).

Engine 5 - MFV No. 1 position indicator is slightly slow on closing.
' Hinkle is trying to find another resistor assy. as a replacement.

June 7, 1966, FIRING DAY

] X
!. 1. Replaced resistor assembly (potientiometer) on MFV No. 2 of engine No. 2.

P/AN out and in 408063

S/N out 8287544  S/N in 8287546

2. Replaced resistor assembly (potientiometer) on MFV No. 1 of engine No. 3.

P/N out and in 408063

! . S/N out 82875335 S/N in 8333232 -

3. - Replaced flight pressure transducer on fuel pump inlet No. 1 of engine No. 2
(other one damaged during screen removal).
* P/N out 60B72204-1A P/N in 60B72204-~1A

S/N out 0140036 _ S/N in 0140000



June 7, 1966 (Continued)

4, Replaced fuel bubbling lines on fuel PVC's 1 and 2 of engine No. 2 (old

|
. ones damaged during screen removal).

P/N in on No., 1 side - 60B43014-27

P/N in on No. 2 side - 60B43014-58

| 5. Replaced seal RD251-4098-0079 in flange of GG opening control line of
anging Noe. 1.- ond that leaked yestozday. NO mora léaks ehowed up ftoday at

the flange.

6. _Safety-wiring final items today. ./

7. Brought Gregr hydraulics up € 8:50 a.m,

8. Conduéted]engine sequence test OK @.9:00 a.m, ana spanned oscillographs.
. Conducted another enging sequence test @ 9:10 a.m.

i. 10. Droppéd fuel below pre-valves @ 9:I25 a,m, One engine at g time.

i .

11. Started tanking LOX (pre—chilling at 9:15 a.m.J,

12. 9:30 a.m. to 10:50 a.m.s torqued gimbal block bolts prior to tanking LOX.
Quality said the bolts needed to be checked since we did not drop the engines

for screen removal (they had anticipated dropping the engines). 1, 2, 3, and 4

engines OK. 4 bolts loose gn Engine 5.

13. Conducted pressurized fuel tank leak check at 10:00 a.m. Engines OK.

(Greer hydraulics off for 5 or 10 minutes during leak per new procedure).

14. Took hydraulic samples around 10:30 a.m.




June 7, 1966 {(Continued)
15. Filled chambers. with pre-fill by 10:35 a.m. Order of overflow was

1, 4, 5, 2, and 3. No problems with KSC pre-fill unit.

16. Topped off AMF and Greer reservoirs with RJ~1 (from a truck on ground
level) at 11:00 a.m. Total of 240 gal. tanked (almost all going to AME

reservoir),

17. Started tanking LOX & 10:55 a.nm,

18, Conducted some gimbal actuator calibrations - out to-%? only. Finished

@ 11:25 a.m. _ /

19, Started hypergol installation @ 11:30 a.m. Finished with all engines @

11:55 a.m.

20. Completed LOX tanking at 12:24 p.m., Conducted a pressurized leak check of

LOX system. Engines OK. Next, completed all heat shield panel installations

. for final countdown.

v

21. Discovered hydraulic leak on Oreer unit filter.(?rhé large first stage

filtera?ightened as much as possible. Leak almost quit.

22, Proceeded with countdown with no problems until after the X-30 minute
announcement. Firét, there were problems with the facility engine area purge
valves, Next, the LOX pump seal pressures were too low (around 50 psi when
the purge sphere was pressurized to 3000 psi). Apparently, the stage regulator

was bad. Another problem was a main valve in the deflector water system.

After all these problems were resolved, the countdown procdeeded to X-8 seconds

when an automatic hold began. The fuel_tank.vent valve was indicating "open".

£



June 7, 1966 (Continued)

22.. (Con't)

After a couple of minutes, the test was aborted and countdown recycled to
start all over again. The time was about 3:30 p.m. Decision was made to try

again at 6 p.m,

23. Approx. 260 gal. of RJ-1 was pumped into the engine réturn during the hold
at X-8 seconds. The engine chaekout valves had alréady rotited té the engine

return positions.

24. The test stand was cleared for the.normal;crEWS, and the deck was rolled
to the IN position. Stage crew had td g0 into the aft compartment and réplace
the purge sph?re regulator for the LOX pump seal purge. We utilized a GN2
purge off theﬂcalorimeter purge system for LOX pump seals during this replace-

‘ment.
253, Corrections were made to the engine area purge valves.

26. The RJ-1 truck was on stand-by. We called them around 4:Q0 p.m. Tanked

260 gallons of RJ-1 into the Greer reservoir by 4:15 p.m.

27. Rocketdyne said that too much RJ-1 was pumped into the pump inlets. So we
drained fuel below pre-valves on all engines in an attempt to get RJ-1 out

of system, (This was approx. 1475 gallons of fuel drained for all 5 engines.)
28. Droppaé,fuel to engines by opening pre-valves.

20. 'Resumed countdown again and fired at approx. 6:4% p.m. for the intended

duration of 125 seconds. No problem this time. Test went real good,




June 7, 1966 (Continued)

30. Post-test inspection revealed the following:

(a) Spurter leak on a tube of engine No. 3 - inside chamber at
10:1 expansion area ldcation.
" (b) Suspected GG'igniter leak (hot gas) on engine No, 4. Not bad
at all. Later fouﬁd the igniter was lodse and not tightened

quite enough.

31. De-tanked LOX and fuel;'drained engine fuel systems, purged hypergol, etc.
32, Conducted a post-test gimbal calibration around 9 p.m.

33. Secured hydraulics at 10:00 p.m. This made approx. 13.00 hours on hydrau—

lics today, aﬁd a total of 57.5C hours as of this date in Test Lab.

June 8, 1966

1. Conducted post-test servicing on engines. Tric flushed the thrust chamber

Jackets, positions 1 thru 5.

2. Leak checked thrust chambers. Only found the one spurter in engine 3 as

found last night after the firing, (30770/‘4 oF TuBL /O2 -’5‘) '

3. Greer hydraulics Dbrought up at 9:30 a.m. for the post-test servicing.

The leak on the first stage filte: was much worse today.

4. Hydraulics off at 11:00 a.m. This was 1.50 hours on engine hydraulics

today and a total of 59,00 hours on the engine hydraulics in Test Lab for the

S-IC-502 vehicle. .

5. Preserved turbopumps, ecngines 1 thru 5.
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June 10, 1966 !

June 9, 1966

1. Inspected injectors, positions 1 thru 5. All look CK,
2. Removed engine area purge lines and overboard drain lines. All engines.

3.  Removed bolts from skirts, positioms 1 through 5, and prepared for skirt

removal.

4, Tightened flange on Greer first stage filter to maximum torque walves in

an attempt to stop the hydraulic leak,

:

1. Brought up Greer hydraulics about 8:30 a.m., to install servo-actuator

locks, positions 1 through 4.°

2. Engines were gimbaled %° from blockhouse, pitch first, then yaw next for

lock installation, Hydraulics shut off at 8:45 a.m.

3. Hydraulics on again from 9:30 to 11:45 a.m, for components and sequence
tests. Several seq@ende tests were made from the blockhouse. Had to install

hypergol simulators. .

4.  Had approx. 2.5C hours on engine hydraulics today. This makes a total of

61.50 hours on the engine hydraulics in Test Lab on S-IC-502.

5. Obtained mechanical null on actuators after locks were_installed:'

Engine No. 1 - yaw - O
: pitch - 0

2 - yaw - 3' retract
pitch - 0

3 - yaw - 3' extend
pitch - 1* retract

4 - yaw - 5' extend
pitch - 4' extend




£
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June 10; 1966 {Continued)

6. :Removed extension skirts from engines 1 thru 5. No problems,

7. Secured rolling deck and engine access platfoms.
8. Started removing static instrumentation.

S,  Greer hydraulic unit had no leaks today.

June 11, 1966

1. Installed extension skirts in crates for shipment.

. : : / -
2, "Removed static instrumentaticn - all 5 engines. Capped.up tubing, installed

safety-wiring in places, etc,

il

3. -Removed stop backup solenoids - all engines.




June 15, 1966

- S"f weekl ENGHE SSTEHS — S-/C-SO2

.(

June 13, 1966

1. Installed protective covers on engines- 1 through 5.

2. Continued preparing engines for stage removal,

June 14, 1966 -

1. 1Installed throat plugs in thrust chambers - engines 1 thru 5. Had trouble

with engine 5 plug; it leaked pressure and fell out.
2. Weld-repaired the tube leak inside engine No. 3 (tube 102B).

3. Inspected the flame curtain above engine No, 5. It is torn in about §

places, as much as 18" to 24" in about 3 places, and 6" to 9" in bther 2 places.

1." Removed the special 0.020" orifices from the following flight transducers:

- D4101 and -103
© 7 DA101 and -105
- D11-101 and -105
D12-103 and =105
¢ D13-101 and -105
- D126-101 and -105

P/N out - RD-251-4084-0020 \
P/N in - Same as taker out May 31, 1966

2. Installed new throat plug in thrust chamber of engine 5.

3., Made final preparations for removal of S-IC-2 Stage.

June 16, 1966
1. Removed S-IC-2 stage from test stand this morning. The LOX pump seal purge

was applied during stage rotation.

2. Rolled deck back to Eﬂ'position.

e e e _._,,{



-:{f'Monday,ZOQtober 3, 1966

=1, The 8-1C-503 stage arrived at SSTF at approximately 10:30 a.m. The LOX -

- pump seal purge was not applied to the engines while rotating the stage from
".'the horizontal to the vertical position. Vandersee's shop perSOnnel 1nstalled_-
the stage in the test stand assisted by Boeing personnel. . E
2. The booster was placed on the holddown arms at approximately .2:30 p. m.' .-

7 3. Rolling deck was returned to the IN p051t1on, engine access platforms were
. set up, handrails installed, etc. e

©+ 4., Inspected stage and engines - found a fuel leak on englne #1 . It was a

loose B-nut on a dummy transducer (DAll) comlng off the- 4 way control valve.

- Quality notified, :

" 5. Also found some RP- 1 fuel on the #2 high pressure .duct of engine #2 -

- around area of fuel bootstrap line, Source is unknown,

" 6. There is a hydraulic flight supply line on the pitch actuator of

. engine #1 that is.installed out-of-line, This should be corrected by ;-

.- relocating the clamp that holds this line in place. Quality notified.

.+ 7. Btarted removing the bolts from the fuel pump inlet'elbows, starting
“‘with engine #1. We are preparing engines for Rocketdyne technicians to

change out the fuel pump inlet -elbows (babypants) and make the fairing fix.

.i.  The fix consists of installing high strength bolts with apoxy, torquelng

.'f:them to 110 in.-1b. (higher torque value than before).- _ R _';'ﬁ_::fj

' Tuesday, October 4, 1966

i

"1. There is e broken electrical connector .on the filterlmanifoldeelta P

e transducer on engine #2. Quality notified. .
3 .>" . Some of the bolts that were 'taken from the fuel pump inlet elbows showed.

'signs" of galling Quality notlfled.: They do not belleve it is a problem -

x.;_not really galling.

-3, There is a broken clamp for an electr1cal ceble on the #1 high press, fuel

- © duct of engine #5 at rear of turbopump. Quality notified.

"4, Installed stop back-up solen01d valves per procedure 66B10704 this morn1ng:;
Engine #1 - §/N 534 ' S . :

#2 - 8/N 312
#3 - S/N 315
#4 - 8/N 313
#5 -~ 8/N 318

" sent old MV74VE's to shop for servic1ng (S/N 308, S/N 309 S/N 310, S/N 311
and S/N-499). i Coe
5. Rocketdyne brought five technlclans in for changlng the: babypants and T e
' fairing fix, etc. We aSSlSted them by remOV1ng fuel pump 1n1et bolits on all '
' © engines. . : S e T : '




. B, Rocketdyne completed fatrlng fix on #] engine = now installing new baby-

.. pants on #1 engine. - .
7. Started engine area purge line |nsta1lat|on on ‘engines 1 thru § for
procedure 66810704, _

~ 8. Removed heat shield covers from stage for access to thrust structure,
9. "Installed engine area firex nozzles -~ all outboard engine. _

10, - Repaired (2) AP gages and changed out (1) AP gage on Greer hyd. unit.

:'wednesday, October 5, 1966

S
Tuesday, October 4, 1966 (continued) _ . '

/

1. Rocketdyne compieted fairing flx and replaced fuel pump inlet elbows on engine

#2, They are now working on engines 3 and 4.

2. Continued Installation of-englne area purge lines ~ installed GN, purge

supply manifold at engine #5 - all this done per Procedure 66B 10704

3. Installed hypergol simulators on engine 1,2 h, and 5 per procedure 97 of D5~

]1?89 003,

4, Started up Greer hydrau]lcs at 11 a.m, for flushlng - had a leak on the AP gage |
that was replaced vesterday (Just a loose B-nut), Tightened the B-nut and the : |
leak stopped.

5. Did not finish hydraulic system flushlng - the hydraullc reservcirs are not

full enough. They need topping off.

6. Started installing heat shield brackets over outboard engines

engines #1 and 4, '

7. Removed most of protective closures from engines - st111 lack some of the

B closures,

) . 8. Removed heat shield covers for access to thrust structure - also covers for

-

manual engine actuator attach points.

9. Tried A M,F, emergency stop using boost pump only. Checked o,k, _
10. Removed gimbal filter manifold AP plckup from englne #2 - one that had the
UER on the broken connector,

. Thursday, ‘October 6, 1966

1. Rocketdyne continued fairing fix and babypants mods, - completed engine 3 and
4, now working engine #5.
2. Continued engine area purge line installation. : '
3. Instailled test shield brackets at englne position #b. #1 engine brackets are
. complete .
4. Received M or TP papers and Boeing drawings on |n5ta]‘|ng static transducers
at 2 p.m. Instrumentation calibrated several transducers yesterday and today.
We will test |nsta1]|ng these transducers -tomorrow,
- 5. Preparing to receive extension skirts tomorrow. We wlll install these skirts
on Monday, OctOber 10, ]966 o e :




Friday, October 7, 1966

1. Continued Rocketdyne modifications. Completed falrlng fix on engine #5 -
installed new babypants. Now just re-installing all boits, cables, etc.
2, Continued engine area purge line installation per proc. 66B10704,

3. Installed hypergol simulator on engine #3 per proc. 97 - all engines now have

simulators installed,

-_h. Recelved 3 extension skirts today: Enqsne Pos. Engine S/N Skirt &/N

X i 4023 8285576
2 : 4027 8285577
4 4026 8297420

5. Hoisted vertical installer and skirt for engine #1 to the 10th Jevel deck - -
skirts for engines 3 and 5 will come in Monday., Skirt installation wiil begin
Monday .,

6. Rocketdyne broiught us the loose eqU|pment that goes wnth the skirts; bolts,
seals, etc, We hoisted them to the 10th level.

/. Started installing static instrumentation transducers - System ”A” measure-
ments per proc. 80 and Boeing drawings SK60B68999 (lssueS) '
Installed the fo]low:ng '

. DA30LY - (i==9 5)

. DA3-1,-2,-3, -
DAZ-1,-3, -
DATL=-1,-2,-3,
DAL-1,~3,
DAG~-1,-2,-3,
DAT-1,~
DA8-1,-2
DA9-1,

5
5
5 -
5
5

8.. Removed the Foi]ow:ng eng|ne measurements that are no longer required for test
S~1C-19;

DA10 (1-»5}) Boeing dwg. did not show-removal
DAY (1—;5} ‘Boeing dwg. showed removal _-'
pAGL4 (1 —=5)  Boeing dwg did not show removal :

Had to red]1ne Boerng draW|ngs on the DA10 and DASb measurements - Quality
notified, also. ) .




& Saturday, October 8, 1966

1. Continued with Rocketdyne modifications = flnished fairing fixes and babypants
replacement. They started installing the new 500-volt igniter cables, engines | =5,
© 2. Continued |nstallat|on oF static transducers-- completed the fo]lowlng today:

DAL-2 —“"f”]fjf*'
BAT3A-3, -1
. DA7-3,-5,-1 .
DA7A-3,-5,-2,-1"
DAl =3
pDA8-3,-5
DA9-3,-2
DA14A-3,-5
DAZ -2
‘3, Filled Greer and AMF reservoirs with RP-1
L. Prepared skirt {for engine #1) for installation - installed seal around

© - the top of it.

5. We are running into problems with the installation oF some of the System

S MAY static transducers. Review of the Boeing SK60B68999 drawings. (issue 5)
shows ; '

1) DA5-
R-TEST installation ($-1C-502) was on the No, 1 FPO flange.
Boeing shows this moved to the No. 1 fuel pump inlet duct.

2) DA7- S
R- TEST was an the #1 side of the engine on the No. | fuel valve
Boeing shows this on the #2 side of the engine on the LOX dome-
instalied in a vertical p05|t|on.

3) DA7A- o :

" TR-TEST was on the #2 side of the engine on the LOX dome - in a hori-
z ~. <« zontal position. :

Boeing shows this on the No, 1 side of the engine on the Lox dome-
in a vertical position, '

h) bAl2- _
R-TEST was on the No. 1 FPO flange. '
Boeing shows this on the bottom of the No. 2 fuel inlet to the
turbopump, underneath the bearing coolant valve - installed in a
horizontal position. :

5) DAl2A- _
R-TEST was on the No, 2 side of the bearing coolant valve.
Boeing shows this on the No. 1 side of the bearing coolant valve but
more underneath the. bearing coolant valve - in a horizontal position.

6) DA13- '

R-TEST was on the No. 1 LPO flange. '

Boeing shows this .on the No, 1 LPO. flange, but rotated 90° toward
“the fuel inlet duct. :

(An interference problem exists here--the bracket hits the’ Fue] PVC

"unless | balt hole is cut off - that leaves 4 boits holding thls
bracket instead of 5 bo]ts)

T




7) DA13A
: R-TEST was on the No. 1 FPO flange. _
' Boeing shows this on the No. 1| LPO flange (where DAl3 was).
8) DAlLA : - ' '
R-TEST was on the No. 1 side of the engine on the turbopump outrigger,
Boeing shows this on the No. 2 side of the engine on the turbopump
outrigger, -
9) DAlS- _ - o
R-TEST was on the No., 2 side of the engine on the Lox dome.
o Boeing shows this on the No, 2 side of the engine on the outrigger.
10) DA33- - ' o
R-TEST was on the No. 1 turbopump outrigger and tags location GG2a,
{top of GG). _ oo
Boeing shows this transducer in the same location except tags,

. location GG2c, which is the GG drain plug

11) CAla- (thermocoup]e)
R-TEST was on the bottom of the No, 2 fuel -PVC,
Boeing shows this on the No. 2 fuel pump inlet elbow {babypants),

6. Michoud is supposed to be sending mod. kits for the System "A" transducer
installation, but none have arrived yet. Meanwhile, we are plumbing as many
transducers as possible without the kits = even u5|ng some Rocketdyne and MSFC
hardware such as brackets, tubrng, flttrngs, etc. :

Monday, October 10, 1966

1. installed exten5|0n skirts per proc. 33 on engines #1 and 5 today per
the following: 3

a) Rolied deck to the OUT position - got started on engine #1 at 8:30 a.m.-
had some delay due to mlsallgnment underneath the checkout valve - finally got all
the bolts in. Also, we had to loosen some of the Boeing instrumentation lines on
the turbine exhaust manifold. The bracket that held these instrumentation lines
then had to be bolted at the skirt interface. Completed skirt #1 at 9: 15 a.m.

b) Skirt #2 was installed by 10:20 a.m. with no problems. _

¢) Had a delay in receiving skirts #3 and 5, Transportation brought them at
10:15 a.m. Hoisted skirt #3 up to 10th leve! at 10:40 a.m., installed seal on it
by 10:50 a.m., then set it up to the engine at 10:55 a.m. before stopping for
Tunch. S - SR
d) Sk|rt #3 was installed by 12:40 p.m, with no probiems.

e) Skirt #5 was installed by 1:15 with no problems .
f) Skirt #4 was instalted by 1:50 p.m, wlth no problems

2. Rolied deck to the IN position, secured the englne access p]atforms ‘set up
the handrails, etc. SR . . .

3. The skirt S/N's for positions 3 and 5 arer?;@{ﬂfw.

'Englne Pos ., _;'f ;q!__. Engine S/N “ H,; 'ﬂifff".:ef;;. Skirt S/N -

U3 mops o U0 gagmko

T e T T R T I Y




) /4, Installed the following instrumentation:

DAV3-3, and -2° |
. DA13A =2, -5, -4
- DAl1-5 '
DA2-4
DA3-4
DAG-4
DATAA-]

5. leak checked both Greer and A,M,F, hydraulic units. Completely flushed
Greer unit - need 30 more minutes on the A.M.F, Unlt.

6.  Found AM.F, boost pressure switch was sticking._ Must be replaced.
7. Engine mod. kits fof”SVStém'”A“ instrumentation arrived from Michoud

this afternoon. Parts control now verifying what was received prior
to releasing kits tous, - -~ . R ' '

i o
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TUESDAY OCTOBER 1! , 1966

1. Continued instal?ation of Systems A transducers. -The following were -
instalied today: - : R S
: DAT-4 '
DAB-4
DAS-4
DAT 3~k
DA2-4,-3
DA7-4
. DAS"S’-S .
DATLA-2,-4
- DA12A-3

~ The mod kits for the transducers {from Mlchoud) were released to us today,
but were no good. Too many parts were missing. We Jjust installed most of
the ''controversial'' measurements as they were on $-1€-502, per Elmer Neal's

instructions. As of today only 3 measurements differ. from S-1C-502, and
they are: I

DA7 - Moved from No, 1 fuel valve to the Lox dome. _
DAT3A - Moved from the No. 1 FPO flange to the No. t LPO flange,
DA14A - Moved from the No. 1. turbopump outrigger to the No. 2
turbopump outrigger -

2. Rocketdyne installed the thrust OK pressure swrtches on all {5) engines
this afternoon,

3. We installed a new gimbal filter manlfold OP flight transducer on engine
#2, {(Had a UER on it}.
Completed fairing heat shield installation (Fins.A and D)
Started torqutng some of the skirt bolts,
Continued engine area Eﬁﬁgé line installation (esPeC|a11y around skirts),
Started installation of overboard drain lines on engines,
Could not operate hydraulic unit due to-control section worklng wlth
automatlc power up and power down procedure.
9. Replace boost pump pressure switch. {(A.M. F. unit)
10.  Found MV583 (A,M.F, select) control solenoid was blowing through the vent,
Replaced the solenoid, but problem was not cured. Sent old solencid to valve

lab to get checked out. Later, problem seemed to cure itself, [nvestigation
will continue. ' : . : ' '

CZJ‘--JO‘\\.I"I-IZ"

WEDNESDAY OCTOBER 12 1966

1. Rocketdyne worked on ECP, 423, the. dlshpan post mod.

2. Flushed Greer and AHF hydraullc unlts, obtalned samples, and Samp1e results
were good, ; :

3. Insta]]ed the Fol1ownng statlc measurements




WEDNESDAY OCTOBER 12 (Continued). .

DA1Z2-1,=2,-5 . LT
DAT2A=5,=k,=2,=1 = = - o e
DA33-I _2 m3,=b=5 Lo e T
DAS-1, h

DABA- 1 -2 -3, -h -5

CATA~1.,~5

CAZ-Z,—3,-h

CA9~2,-3,-4.

CAl10-2,-3,-4

DA9-5

DAL-4

Continued engine area purge line installation.

‘Continued installation of overboard dratn lines on engines,

Checked out the thrust OK pressure switches -~ they were 0K, :
Checked out the hypergo] simulators (e]ectrrcal mechanical check) they

wc\\.n-l-‘-‘

:_ were all 0K,

8. We have been working 10 hours per day until today - went on 8 hours -per
day per Elmer Neal's instructions. .

THURSDAY OCTOBER 13, 1966

1. Attached hydraulic lines to stage at umbilical, .
2. Installed measurements DA3041 and DA3043 in hydraulic supply and return_
lines, :

3, Completed all englne instrumentation installation, that is, all that is
known at this moment - coordination has been Initiated’ among Boeing, Rocketdyne
and NASA to agree on locations for all static measurements on the engines,
especially the ones that have had a high failure rate in the past.

4. Continued with overboard drafn lines and engline area. purge llne |nstallat|0n.
5. Rocketdyne contlnued dlshpan “post” changes -

i v Sy P

FRIDAY OCTOBER 14, 1966 Lo,

Removed all the throat plugs. -

Completed overboard draw line 1nsta]lat|on5 o

Rocketdyne completed gap check portion of EFIR FL-4A.

Removed and redrilled englne area purge throat rings on thfee englnes.

2w N —

MONDAY OCTOBER 17, 1966 -
l. Completed Engine area purge tublng installattOn - ' -
2, Did not bring hydraulics up because power was not applied to the stage
until Iate ln the afternoon - Ce L :




L

TUESDAY OCTOBER 18, 1966 - ' -

1. Brought hydraulics up {AMF) per procedure 27 & made initial low pressure -
- (400 p.s.i.g.) leak check {proc. 30). :

. 2, Took hydraul:c samples at each actuator and at the umbilical supply and

"~ return. Analysis indicated all within spees except supply sample, Took :

.. second sample at umb, on the supply llne =~ results were good, '

-~ 3, increased hyd. pressure to 1800 p.s.i.g. & leak checked closang side =

S no leaks,

"4, Bled gimbal filter manifolds, gimbal filter manifold AP transducers and
bottom side of piston AP transducers with pre-filtration valves open and

- only hydraulic reservoir head on the system.

5. Bled the upper side of the piston AP transducers on some actuators by
closing prefiltration valves - brought up hydraulics to bleed remainder

S (qu1te a bit of air bled from upper side of pistonAP transducer),

6. Started removing access doors in the dishpan, installed bolts at the

*- .. walking beam to post connection on all 4 engines.

"7. Wrapped coon purge lines at heat shield,
8. Installed electrical connectors in dtshpan on englnes 1 s h (remOved for
watking beam post mod, ).

i WEDNESDAY OCTOBER 19, 1966

“1. Replaced Engane Position No, 2 stop back-up solenoid (MV 74 S/N IN 317
S/N QUT 312

2. Brought hydraulics up per procedure No. 27 {A.M, F unit) and completed
leak check per procedure No. 30, ' -

3. Ren hydraulic system fluid verification test per Procedure No, 83,

4. All 5§ access doors in the dishpan removed connected servovalve current
input cables for Bonnet {locks on - no hydraulics} - o
5. Completed hyd. system fluid requirement vertflcatton test per procedure
83.: . . .
6. Completed engine spot torque check.

7. Removed GG combustor drain plugs on engines 1,2 & 5 to check for possible
drainage - nothing drarned - reinstalled plugs.

THURSDAY OCTOBER 20, 1966

1. Ran LOX dome purge checkout per procedure No, 66810742, while running the
low level LOX dome purge, the procedure calls for 350 p.s.i.g, at the pneumatic
console and 200 % 20 p.s. i.g. at the C,C,P. The pressure at the ¢,C.P, was
actually 230 p.s.ivg. Rocketdyne is recommending 130 p.s.i.qg. at the C.C.P,

2, Conducted LOX pump seal purge - G.G. act, housing purge checkout per . - -
Procedure 66B10740, No problems. L -

3. Instalied camera numbers and the five engines. - : - o

4, Ran engine components test wrth osc*ilographs (pots on maln valves -

not c0nnected) o : Yt . - '




THURSDAY OCTOBER 20 (Continued)
5: Discrepancies noted on oscillographs Qere:

Eng., #1 - No link break signal no start signal, MFV #2 siow cios?ng
Eng. #5 - No start signal, .. N
All englnes - No GGBV |nducati0ns (opelng or closrng)

FRIDAY OCTOBER 21, 1966

1. Removed and re-installed actuator locks on Engine Position No.'s: ] & h
While removing lock from Position No. 4 yaw actuator,. the actuator was
prematurely extended, Jerking one heli=coll out of the actuator hOusTng
83 well as about half oF the h0u5|ng thread,

- LOCKS OFF NULL
- AND . :
ACTUATUR STROKE LIMITS

ENGINE # 1

P ITCH YAW
EXT. RET, SOEXT. RET,
5.23 ° 5.23 ° ;. 5.23° 5.20 °
NULL OFF 0.02 ®EXT, .. . - - 7" . NULL OFF 0.03 © ExXT,
ENGINE # & B L T

P1TCH L o e YAW
EXT. - RET. e T, RET. .
5.22 0 5.23° - T 5.23 © 5.22 0
ZERO NULL SHIFT o | NULL OFF 0.02 RET,

2. F-1 engine F-4T2 was fired for 108 seconds at 1:30 p.m. in the West
Area. ' :

3. Ran quick engine components test after F-1 engine firing with the
hypergel simulator supply pressure at 150 p.s.i.g. at the panei, All

fuel valves cycled.

L, An earlier sequence test (10:50 a.m.) was unsuccessful because some of
the engine fuel valves failed to open - apparently, we did not have enough
hypergel simulator supp]y pressure = corrections were made : :
5. Installed manual engine actuators on stage.

6. Safety - wired hydraulic umbilical supply and return,

7. Coordinated System -"A' static firing-installation with Boelng,
zRocketdyne. and NASA - fjna] decisions for S-1C=-50% will be made soon,




SATURDAY OCTOBER 22, 1966 y
V. Brought hydraulics up at 10:40 a.m, for sequence tests,
2. On the first sequence test at 10:50 a.m., engine #3 was hangang up - \
for some strange reason, the start solenoid failed to operate. Jerry Starr
- 8a8ys the solenoid received the start signal - and he said the stop backup
solenoid was closed, :
The next seq, test at 11:10 a.m, was OK = no probklems,
. At 11:25 a.m, another seq. te$t was conducted, and none of the englne
fuel valves operated - the hypergol supply was 0K ~ flna}ly found W|r1ng
~problem in block house, and all fuel valves opened OK
Hydraullcs off at 11:40 a.m, ' -
3. Leak checked GOX system - nY- ennge leaks, but had one \eak n stage.-_
Had been leaking since PMC, '
4, Conducted engine area purge checkout at 1700 p.s.i.g.

oo falts g




.“\:fZ; Ehecked LOX pump heaters per Proc. 668]0?53 - aI] englnes 0. k

. as we get the transducer.

. “_ENGINE #3

MONDAY OCTOBER 24, 1966

1. Leak checked he]lum systems on engines dur:ng fuel tank pressurlzation
Ieak check per Proc 66B10745 - a11 engines were o, k o

."“3{_3ReD1aced 5 0me- bad englne static transducers

: DA3-5 o
DAG=-2:
" DAG-4L
DAL-3
" DAl
paz-2 .
DA13-3 L ST
DA]B -2 to be changed out too - as soon ;

L4, - Conducted LOX and fuel tank confldence leak checks per Proc 66810?&4 - i
teaks noted were: _ , : : LA

a. LPI| flanged on engine #5 {(bad leak) SR B
b. LPI flange on engine #4 (slight) - {(no problem) ' : o ER
No fuel system leaks were noted. i T S

5. Attempted to tighten bolts on engine #5 LPI flange -'found they were over-“.‘
-torqued already - anyway, another LOX }eaks check stil1 showed excessive - 7
- leakage. : S -

Decision was.made to remove the LPI seal from'eﬁgine 5 for inspection. ET
Mechanlcs started remov.ing the bolts "W complete the JOb tomo rrow. L
. ';6. Removed all eight Servo-actuator mid stroke iocks and cyc]ed the actuators o
"..on Engine Positions No. 2 & 3 WIth the Portab]e Englne Glmballng Unit
(PEGUL). . R

ENGINE #2
PITCH ACT. - SYAE AT

EXTEND 3._;', - RETRACTT.- : ';EXTEND':'i:_“::"'f RETRACT

OFF o o on’ null 'forF 0 o bn nu11



ENGINE #3 e i T R
PITCH ACT, | . ©YAW ACT. -
EXTEND  RETRACT . EXTEND © RETRACT -
5.23° 5,210 N ©. 5230 57200

- OFF 0% on null - -~ OFF 0.03 © on nuil RET.

+7. Found A M.F, supply valve was leaking excessively, Had to shut down'“'
_ hydravlic and drain the system after closing the A, M,F, Boost, pump inlet.

“valve, supply and return valves and switch to A, M F., select in order to :;j;;:-.

_preserve fIU|d in the Greer unit. -~ I

..§to move the center engane for LP1 seal removal.

29, Hade a servo-actuator polarlty check per port f steps 7 & 8 of
~Procedure 66810751, Will calibrate actuators after propellant load test,

'”"ngUESDAY OCTOBER 25, 1966

-=l. Removed the LP1 seal from engine #5 per proc. 95 {the LOX Pump Inlet

- Screen Removal Procedure), Centered the center engine with manual engine

- 'actuators between engine #3 and center engine. Removed bolts from fuel
“pump inlets as well as LOX inlet in orderuthe control the engine.

e,have been until after the screen removal following the propellant load
-fest.

. - seal and PVC - no wonder it leaked? The teflon was a circular strip about . -
'-j‘%" wide almost the circumference of the LP1 seal.

;JLZ. Re~installed everything on engine #5 and torqued the pump inlets conducted
. a fuel and LOX leak check and pump In]ets were 0.k, :

3:3'3 By the way, Michoud had not suppl1ed us WIth any new LPI] sea1s yet
' ﬁg-(GOBhIIhS -65), We obtained one from NASA for englne 5,

.f L, Found AM.F, supply valve actuator shaft o-rlng had been vurtually dissolved ;
" and we had to replace it. Tom Shaner, R-TEST-SB recommends a Viton-A o=ring _ i
--replacement but none are available, = . - : I

;75;':Ran a 1eak check with the Greer unit and the-leak did'not recur;:(Proc. l?)' !

%3graphs DascrepanC|es noted were:

8. Re-installed actuator locks on Englne Positlon #3 in order to use MEA S

By the way, the pump inlet bolts were safety-wired. They should not

The LPI1 5eal ‘had a piece of teflon-inadvertently installed between the

Re—instal]ed the other 5|x servo-actuator mnd stroke locks

r'"Removed MEA's from Englne P05|t|on No 5__

" Conducted several englne sequence tests, and some wire w1th OSCIllo-'




Engine #} - MRV #2 - bad pot (closing}.
Engine #3 - MFV #1 - bad pot (closing)
Engine #4 - MLV #1 - ratty trace

Engine #5 - MFV's - #1 = 920 MS (c]oslng)
{no start signal) :

{No GGBVY |nd|cat|ons, all 5 englnes)

9. Started preparing the engines for fue! loading, but t1me did not
permlt fuel tanking today - will start tomorvow.

10, Removed glmbal filter manifold P transducer on engine 4 - It was - bad,
f-ll. Removed GG_combustor drain plugs = all 5 engines.
" WEDNESDAY OCTOBER 26, 1366

1. Started tanking fuel to stage and. englnes per proc 52, 39, and bh at
. approx, 9:30 a.m. - completed tanking 1}: 24 a.m; '

2, TOpped off AMF and Greer hydraulic reservoirs wuth RP~1 during -
fuel tanking.

-3, Discovered a fuel leak on engine #5 fuel pump. Located at flange where

" pump impeller back-casing line enters the pump. Looks like an o-ring
fleak The flange is hard to get to. :

L, Conducted pressurized fuel system leak check by 12:00 o'clock noon -

- engines o.k., #5 engine leak no worse (GG drain plugs were out per Proc. h&).:;

5. Started tanking LOX about 12:20 p.m.. - comp!eted at 2-05 p.m,
- b, Conducted pressurized LOX system leak check - eng|nes o.k,

. 7. Conducted wet s:mu]ated countdown by h 25 P. m. - every¥h|ng on
engines o.k. ny L

8. Detanked LOX and fuel,

9. At 6:30 p.m. it was noted that Frost was formlng on the fuel

. “volute of #2 engine.

. #1 Bearing temp. |nd|cated 58 O and falling
A check was made on a]! englnes o

#] Eng. ._ 930
- #2 Eng. 5g°% -

. #3 Eng. B8O. 60_"-" '6:35&5.5": : -
© #4 Eng. 96°. S .

Ti_#S Eng 64 1o
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'.5; Temp, check at 8:15

WEDNESDAY OCTOBER 26, 1966 (cOntinqed)'

9. (Centlnued)

Disconnected the heater elect, supply plug at the dishpan and checked'the”_
-power to.the engine heater and fOund 2000 W at the piug.. {Same as other
- four eng.) _ _ S _

. Temp. check at 7:00

- #1 Eng. 93 © '
" #2 Eng, 66 © (with external heat duct)
" #3 Eng. 78 ©

#4 Eng. 95 ©

#5 Eng. 64.4 ©

Number 5 and 3 engines started to frost on the fuel vo]ute and contlnued to

' decrease in temp,

NOTE: . 1-The volute housing did not fégst in the area where the heater CalQRod
' entersthe turbopump which indicated the heaters were operating,
2-The heater ”undertemg” lnght in the biockhouse dld not come on.

Tr

#\1 Eng, 87.5 ©
#2 Eng. 47.7 °
#3 Eng, 67.6 ©
#4 Eng. 87,7 °
#5 Eng. 52.3 ©

At 8:45 the temp, on Eng. #2 and 5 reached;theQIOQest'polnt}1and then
© started to rise : L S o .

#2 Eng, 43.2 @
#5 Eng. 47 ©

Temp. check at 9:00 p.m,

“#1 Eng. 87.8
#2 Eng. 46.3
#3 Eng. 67.2
#4 Eng. 86.1
#5 Eng. 72.4

000 0 o0

The temp. continued to rise and at 11:30.ﬁhe final reading was

#1 Eng. 139, 3

#2 Eng. 112 © _ . S

#3 Eng. 120 © o 2.?_'m._ oo e
#4 Eng.. 135 9. R

#5 Eng. 139 ©

NOTE: D, furnish stated the heaters de not cycle even when hﬂper temp.
was reached : : :
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THURSDAY OCTOBER 27, 1966

1. Removed servo-actuator locks From all actuators after installing
~all manual engine actuators,

4 2. Removed LOX and fuel pump inlet screens per proc, 95 ~ completed ali
3 D ‘but LOX screen on engine #5. The LOX screens were clean ~ the fuel screens =
slightly dirty.

Ty " 3. Interferences found were:
f_,é Engine #1 - a, flight calorimeter (60B71954-1) on #1 fuel high
SRS press. duct {(had to be rotated 90 o to Install manual engine actuator)

b. flight accelerometer on LPI flange in dlshpan - 60871908 1
(had to be:removed) - then re-installed : ;

Al engines -~ fuel bubbllng lines too short after screen remOvaI - UER B
‘made up . : :

'"h._ Rocketdyne replaced position indicators on:
Engine #1 = MFV #1

Engine #3 - MFy #2
Engine #5 - MFV's | & 2

"5, During LOX screen removal, spot torgue checks were made on the flange
bolts -~ some were overtorqued = range was 500 to 1000 in-lbs. Boeing dwg,
calls out 550-670 in-1bs,

- 6., Reinstalled new pumps in]et'seals and bolts,
* 7. Rocketdyne replaced o-ring in fuel pump |mpeller back-ca5|ng line of

engine #5 - part of the old o-ring is lost, it was broken in three sections,
two sections have been found Approx, 1/3 of the o-ring is missing as-

- of now,

. 8. Fabricated a test harness to checkout the:turbOpump heater circuits ﬁ;
T on engines 2 and 4 #2 eng. being the Iowest temp (h3.2 O} and #4 eng. -
e being the highest - IO Lo ) ' B
. HEATER - HEATER ~ HEATER- HEATER '~ HEATER - HEATER . HEATER HEATER f
o _ #1 RES, -#2 RES. #1 VOLT #2 VOLT- #1 AMP #2 AMP  #1 WATTS  #2 WATTS o
_,”j U ENG,2 29+ 30,8 r 1% v 194 v - 625 6 | S 3
' CENG,4 28,5 r 31 r 191w 191 v = - 6.5 6 R >

_ o e T y SRR : . : A

The above figufes are within bimits RDKN and- proc. 66B10753.




FRIDAY OCTOBER 28, 1966 | :

é 1. . Remove screen from LOX pump Inlet of engline #5 = 1t was clean,

? '2.:inFormed tric flush and leak check of.thrust chambers per proé. 34,

% 3.? Removed mmnual engine actuators from engines,

§ , o ,I . ) ' . ’ . . ]

; .+ 4, Rocketdyne inspected the fuel impeller back-casing line on engine 35,

y in an attempt to recover the missing section of o=ring. (The new o=-ring

; that was installed yesterday was found broken}, They will now attempt

; to vacuum out the missing section of O~ring that was lost yesterday. R

i - D

] . .- 5.; Repaired Greer hyd. supply valve - found a bad o-r!ng.

3 - R o

: o 6. ¢ F=1 engine F-472 was'fired for 125 sec.’ tn;thg;wQSt;Area.

i - 7. "Took-pictures of ail pUmp:inlet scréens.

: o ?fﬁf f 18. . DEE checkOut vaive tlmes durlng the propei!ant 1oad ‘test were as

| U f'Follows ; ST ¥

g :i;Engine Position- . ..": %" To Engine Return-; - . To Ground Return .
; - 2.560 < 2,628

| o2 2,316 < T 20084

: 3 2.416 _ o . 2.452

: L 2,504 _ 2.320 .
@1 5 S 2,744 : 2.752 :
}_Q:."L' -.'9.'-T/P Heater Probliem

Attempted to record heater rise rate on atl englnes using the
Beckman, however the Beckman system was anperative and the ;data wlli
be ‘take a.s.a.p.

10, Data from Hydraulic fluids verification test per procedure 83 was
“evaluated - DA3003, hydraulic supply pressure, was recorded both on strip

chart & on a beckman. The data on the strip chart read: 20-30 p.s.i. Higher -

than that from the Beckman This test will be rerun. : : -

Tt 11, Data from the LOX Dome purge test per procedure 608107&2 ts m|55tng.
R;.--\f'I:]IThIS test will be rerun,.: o T ) NE O




SATURDAY OCTOBER 29, 1966
1. Started installing the followling heat exehanger measurements:

DA36-2,3, and 4
DA37-2,3, and 4
LALO06=1,2,3 h, and 5

2. Rocketdyne attempted to vacuum out the mi55|ng section of o-ring from _'
" englne #5 fuel pump - no success, could not find it

'3, Ca]ibrated gimbal system per proc. 6681075] and c0nducted a dey run
glmbal program = no problems S : o

L, Checked the hydraullc system flowrates WIth servo-actuator locks off -?;
it was 110 gpm at 1550 p.s.i.q,

With ‘tocks on, it was 118 g.p.m;'at 1550 p.s.i.g.

- Could not get FA3000 flowmeter to verlfy the Greer Unit flowmeter
~ FA3000 was showing 164 g.p.m. at 1550 p,s. l.g.

: HONDAY OCTOBER 31, 1966

1. Started Ee10cating the following transducers on engines:

DAS - to #1 T/P outrigger

DA12 - to #1 FPI flange

_ DAI2A - to #1 side of bearing coolant valve :

'a‘\)'mj 'DA13 both on double mount “hoth on dovble mend brackst ~
DAI3A bracket - #2 T/P outrigger £ 2 Tip eutripger : .

2. .In places where .035" tublng had been |nstalled we replaced tubrng w1th
049” size - that is DA? and DA7A, DA33, & DAI&-

L 3.5 Rocketdyne checked #5 englne fue] pump wlth a bor05c0pe- could not see
anything,

- We tanked fuel to #5 englne in an attempt to flush the o-ring out.
..Stlll 1O success. :

4, Replaced glmbal filter manrfo]ds on engines 1 through 4 per E0O 4 to
_66383000 -3, :

. 5. "Replaeged F]lght supply llnes to gimbal filter manifolds on engines 1

: through L per EO 3 to 66883000-3. An interference problem was noted - the
new line rests on the ground hyd. supply linexto the gimbal fl]ter manifold.
_The decision has been made to |nsta11 Re5|stoflex lines for -503. . This
f'wlll be done tomorrow,; : S -
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MONDAY OCTOBER 31, 1966 (Continued)

6. .Installed a new flight AP transducer on the grmbal ftlter manifold.
of engine #4, Had a UER on it since 10~ 25 66 '

7. . Checked Greer hyd. flow; rQC|rculating Greer flow thru LUT bypass

with 1 pump, 2 pumps, then 3 pumps. Flow check revealed flowmeter was_c
‘approx. 8 g.p.m, high per pump,. o -




2. In all places where

 with RP-1 fuel to recover any foreign substance:

TUESDAY NOVEMBER 1, 1966

}. Continued relocating the following trans#dcers on engines:
DA12A, DAT3, & DAI3A.

DAL, DATZ2,

.035" tubing was.used, we replaced it with 049"
size -~ we first tried Type 304, MIL-T-6845, but had ''cracking'' problems
on flaring - it was too hard.

Went to signle F-1 engine stand and obtained Type‘BOh, MIL-T-8504, which,-f "'j

was softer - much easier to flare and work with,
for §-1C-503,

SO we are using this tubing

3. Received 4 Resistoflex flight supply lines to gimbal filter manifolds. __:agﬁ!g

One of these was tested on the single engine test Friday, 10-28-65,
. These lines will be installed.tomorrow in place of the Anaconda lines.
L, Rocketdyne prepared engine #5 to flush with fuel tomorrow., This time

B they will attempt to flush the o-ring onto the.supply line (impeller back-

using line),

WEDNESDAY NOVEMBER 2, 1966

1. Continued relocating the following transducers on engines: DAS5, DAlZ,
DA12A, DAl3, & DA13A, Completed tubing up Engine #1. Also, we decided where
all tube clamps wili be installed - trylng to clamp at ]east every 14! of tubing

" 2. Installed Reésistoflex flight supply lines to gimbal filter manifolds

on engine 1 through 4, :
3. Tanked a full tank of fuel thls morning In order to assist Rocketdyne in
flushing the fuel pump of engine #5. Tried flushing without pressure in fuel
tank, then with pressure in, fuel tank. Still no success; can't find the
missing section of o-ring (Found no leaks on engines during pressurized leak
check).
4, Closed fuel prevalves,
board all night,
5. Ran hydraulics at 800 p.s.i.g. with pre~filtration valves,
was 359 g.p.m. Took samples and all were good.
Continued serch for missing section of o-ring in #5 engine.

- On 11-1-66 RKDN conducted a series of a method of flushing the turbOpump

located within the fuel side

drained fuel below prevalves, and left fuel on-

open. FA3000

of the T/P. .
3 sections of o-ring were inserted into the fuel balance cavity. The fuel
~supply was pressurized te 30 p.s.i.g, measured at the pump.iniet, An over-

board system consisting of a hard line, flex hose, hand valve and filter was -

installed at the fuel balance cavity port on the T/P' The T/P was rotated in

both directions during the flushing operations. '
Two of. the sections of o-ring were recovered in this manner with RKDN

:'feeling the third section being flushed out but not recovered.

- The above stated procedure was perFOrmed on Englne #5 with the follownng
special notations,

~ 1 - 200,000 + gals of RPl fuel was tanked abOard the stage to provide
sufficient head pressure at the pump |nlet g .
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- NOVEMBER 2, 1966 (Continued)

2 - 28.5 p.s.i.g. fuel pressure was used. o ,
3'- The first attempt to flush was terminated after approx. 3 min. when
it was noted insufficient flow thru the 40 MICRON filter. The filter element
‘was removed and a wire mesh screen installed. Good flow=flushed for 20 min,

d;_inSpected filter no o-ring.. - .
L - Fuel prevalves were closed and fuel drained from prevalve thru engine, -

5 - With the fuel tank pressurized, the fuel prevalves were opened.add
fuel dropped into the Eng. with the special overboard drain hand valve open.
Fuel flow continued for approx. 10 minutes. The filter was removed, and in=-
spected with negative results, :

‘The Fldshing operation was terminated ét this time.
THURSDAY NOVEMBER 3, 1966

1. Continued relocating instrumentation on engines 1 thru &,

" 2. The decision has been made to remove engine #5 (F-4024) and replace it
with the spare engine F-4027. The spare engine was flown from New Orleans
teday. :

3. Started stripping engine #5 in preparation for removal tomorrow, Removed

Systems ""A instrumentation transducers, tubing, and brackets we had installed -;':'

also, removed engine area purge tubing. _
4, Tanked LOX to 20,000 gal, today - special test to check Eng. 3 LOX prevalve
position indicator device {which had failed during a routine valve timing test
foilowing LOX detanking on the propellant load test day) - also, to check

LOX pump heaters on engines 2 and & whlch had not operated satlsfactorlly on
the propellant load test day.

5. Cycled LOX prevalves several times durlng LOX tanking, detanking, thawing
out period, and all prevalves operated satisfactorlly No. 3 LOX prevaive

had no problems, :

6. Fuel was detaked short]y after 3 p m
7. See next page for heater temps,

_Checked FA3000 on hyd. flow today:: . .-

' DA3003 - 1560 p.s.i.q.
"~ FA3000 - 110 g.p.m,

"Greer Panel:

Supply Press. ;dISSO b.s.i.gﬁii
Return Flowrate - 114 g,p.m.. " "

Servo-actuator.-locks were on. s
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NOVEMBER 3, 1966 (Continued)

7. {Continued)

" Temp check at 10:45 on CAB 1, 2 3 4 & 5

CA3 1-
2=
3_
k-
5_

128°

R

R

. Tu rbopump heétér;theck
At 10:25 the T/P heaters were turned on
. 10:30 LOX tanking was started :

' .

* The followlng temp recordings were'takéﬁiqn_CAB-Zf(fhg..#2)

11:00
- 11:30
©-12:00
~1:00
- 2:00
3:00
L:10-

A temp check was madetat.S:OO_onxall_heéterS:CAB;i,Z,j,g.a 5.

1
2
3
4
5

. Temp. chec

}
2
3
L
5

-At.12:00 a check was made on No.

No. 2 Eng.

No, 4 Eng

k

88.5°

66.80

81,5°
789
71.7°

at 5:30 - 7

90,40
66,59
81.39 -
77.6°

71.9°

2 and & Eng.hpowet to thé_heatgr;

. Heater 2 .

. NOTE:

Recorder Rogm
. Personnel] Secured
- At 5:30 - No More
" Temp. checks were made,

Heater |
82 v t:- 6 AMP-
180 U' 6 AMP

LOX was In. the pump approx 4 hours durlng thls test

At 2 00 1|ght frost was’ noted on the fuel vo]ute of No 2 Eng
_ exlsted for the durat!on of the test but dld not progress.

“This condition
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L thru b,

NOVEMBER 3, 1966 (Continued)
7. (Continued)

“Notable Results =
Reference 10-26-66 & 10-27- 66 Log Sheet.

 fi The jow temp. on #2 Eng. on 10-26-66 was 43'2O -'Today low temp. was  66.8°,
L ‘Voltage check on 10-27-66 showed IBhv to NO Z'EHQ- today ‘it was 180 - 182y

- (208v supply at umbilical)
Why such a voltage drop - See J. Starr.

‘1. Removed engine #5, S/N F-4024 from stage per procedure 28. Skirt was
removed per procedure 33 (prior to engine removal).

_ No problems were encountered - engine #3 and 4 were canted as far as
' possible in the pitch plane, and there was sufficient clearance for the
'fcenter engine removal. :

2. Prior to engine removal, the LOX pumps inlet bolts were checked for break-

. away torque (#5 engine), Break-away torque averaged about 550 in=1b. One -
happened to be 350, one was 650, but most were 500 or 550. The bolts had

~ been torqued to 450 in-1b. last week {with no lubricant).

3. Engine 4024 was sent to M.E, Lab. The skirt for L024 was lfeft at the

- bottom of the test stand.=- it Is scheduled to be instalied on the spare
engine 4027,

.4, Removed the engine #l flight supply 1lne to GFM <t wlll be fired on
"engine F4T2 at the 5|ngle engine test stand next week

SATURDAY NOVEHBER 5. 1966

"1, Sent stiff arm struts to M, E Lab for adJusfmentS'to fit spare engine
- F-4027.

o2, Rocketdyne and Boeing personne] are working this weekend in Bldg. 4755 on,

 F-ho27 - preparing engine for installation on the stage. Rocketdyne takes

, . care of the requfred ECP's and Boeing takes care of the. Boeing hardware mounted

‘on the center engine (accolorometers, calorimeters, etc.) . : '
3. Continued re]ocatlng static firing instrumentatlon on’ englne positron 1

ST b e )
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MONDAY NOVEMBER 7, 1966

1. Installed engine F~4027 at position § per procedure 28, Instailed skirt
from F-4024 on this engine per procedure 33. No problems, the skirt inter-
changed o.k. (Also, installed the newly adjusted stiff arm struts),

2. Installed a new LOX pump inlet seal and new FPl seals. Torqued LPI bolts
to 550 in-1b, with lubrication, (Also lubed the FPl bolts),

3. Torqued skirt bolts. '

S 4. Installed stop back-up solenoid on 4027 (same as on ho2k), The Rocketdyne.

" ECP 452 had been incorporated on this engine, so we had to remove the #" line
" to the override port on the stop solencid, We capped their tee in the 3/8”
drain line. Otherwise, installation just 17ike 66B10704, '

5. Started installing Systems A" instrumentation on 4027. Ran into some -

problems with the thermal insulation bracketry. that is installed on this engine.

‘It is going to be difficult to install DA33 and DAS on the T/P ocutrigger on
#1 side; there is a tight fit. DA13 tubing will have to be rerouted close

to tape location because of T,1,5, A U,E,R, Ts being written on DAI2A because -

of T,1.S, boelt changeout,

6. There are also |nterferénce prob]ems ‘with lnstalllng the englne area purge. =

lines - interferes with T,1I, S - We will have to make up some new engine
area purge tubing,

7. Worked on :nstal]atlon of DA36 and Dﬁ}? on engines 2,3, & h )

DA36 bolts provided with kit are too short and we are substituting . With

bolt P/N RDI1i-4010-0429, :

8, Started installatio,of engine are purge tubing.

9. Started installation of the 0,B, drain lines, T
10. Installed only 4 gimbal bolts, awalting new nuts before installing the-
~remaining bolts (will have to replace the four which are installed.)

" TUE. © NOVEMBER 8, 1966

1. Continued buifyup of engine 4027, installed some of the engine area purge
tubing, continued Systems '"A' transducer installation, etc,

2. Removed LPI1 bolts, engine #1, lubricated them and reinstalled at a torque
value of 4560 + 10 in-1lbs.

3. Q&RA bought off Systems "A" static measurements on engine #1 - all other
engines are nearing completion of |nsta11atlon. Flnlshed up on DA36 and

DA37 on engines 2,3, & 4 today. '

L4, Started brlnglng engine F-4024 back to- deilvered c0nftgurat|on

_ lt was moved from Bldg 4755 to prep shop today.-.- : :
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WEDNESDAY NOVEMBER 9, 1966

1. Due to low voltage reading on turbo pump heater circuit (182v at the
dishpan} the supply was increased from 208v to 227v. will check sys,
- tomorrow,
2.  Continued plumbing engine area purge system on No. 5 Eng. (F-4027) _
- 3. Modified mount bracket for DA-12A transducer, installed and plumbed |n
. . : Eng. 5 PER UER DISPOSITION, : :
-~ L. Continued System "A" installatiom.,
7. 5. Rocketdyne completed igniter harness c]amp]ing S :
6.  found bad threads on 2 gimbal block bolts No. 5 Eng. new ones to be
.. flown in from Michoud.
"2 7. Repaired leaking filter shut off valve at the hydraulic skid.
..~ 8. continued bringing englne F-4024 to original configuration:

a installed access door on dishpan

b. Capped all electrical connections in dishpan

c. installed misc, protective cliosures :

d. ' installed throat plug, lock, and pressurized to 5 p.s.

e installed several dummy transducers, tubing, brackets, clamps, ete.
f ' :

1

misc, safety --wlrlng of plugs

oA

;-9. -Stagger trmes for englne start sequence for test S-IC- 19 are as fol]ows:

Engine Poslt|0n ' ' 'l_,Stagger Time (HS)"E'T

5 0
! 60
3 280
2 900
b

600 -

WEDNESDAY NOVEMBER 10, 1966

s

_ 1. Completed Eng. area purge tubing Eng No 5 - < ‘
o2, Completed 1ubr|cat|ng, retorquing, and safety wire L,P, I; Bolts on
all engines, L -
3. Leak checked the Followlng systemS'-”

a, LOX Pump Inlet
b, Fue]l Pump Inlet
c. GOX System
d. Helium System
" Had 2 leaks:. one at H,E, .helium 1ine’to;stage at CCP, one at GOX line to

-, 'stage at CCP - we |nstalled new sea]s, leak checked agaln and had no 1eak§ln-f
;';'.this tlme.- ; i : ' : . : -
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THURS DAY NOUEMBER 10 1966

. 4. Compieted purge vertflcatlon test on all englnes - Recorded Data:in
. blockhouse, -
"5, Started to conduct turbOpump heater check - S0% compiete when a fac:llty '
. fuse went out = will complete 11=-11-66,
6. Conducted components and sequence test on.ail engtnes tncludung 51mulated
static test with 500 v igniters, ‘ -
» 7+ Removed locks from actuators engines 1 thru &,
" 8. Conducted hydraulic fluid verlflcat|on test = Recorded data in
. blockhouse, S
'8, Hydraulic samples were taken from the supp1y and return lines at: the .
- umbitical. S I -}
.10, NASA fired F-4T2 at 3:30 ~ Final Test o ‘ T
11, Engine F-4024 was completed and QUAL. turned tt over to NASA, '
;.. 12, Checked Greer flowmeter readings against FA3000 and at pressures ' . ' o
-~ ranging from 1500 to 1800 p.s.i.g. the readings were within -5-8 p.s.i.,g.,

Lot

_.':--.;'_'FQDAY NOVEMBER 11, 1966

. D;screpancles noted on yesterday s osc were'h'”f"'

Eng. 1 = no trace on MFV #2

Eng. 2 = no trace on GGBY ~
- Eng. 3 - MFV #2 slow closing (880 e )

Eng. 4 - no trace on GGBY :

Eng. 5 - MFV #2 slow c]osrng ( 1.9 =ee.)

-2, Rocketdyne changed MFV #2 pots on Eng. 3 & 5
- .3, Trich. fltushed jackets and leak checked engines 10t and 105 (101 betng done
° - - .again because of suspected contamination) = no leaks on engines
' - .4, Flushed LOX domes & GG LOX injectors = all § engines - per proc 32
Sl o finished all except from steps 62, which will be done tomorrow.
S5, Rocketdyne removed and replaced h-way control valve on engine #3.
"% ‘Decision was made today by Rocketdyne since the start solenoid failed to
SR actlvate on the Ist set of automatic seq. test., {10-22-66) ' o
.. ‘6. " Run AMF hydraulics during LOX dome flush. (AMF return valve was Ieaking
f}'.GN - this caused Greer supply valve to not operate due to excessrve “Tow
W'nGN pressure), . o - - RS
7. Checked po1ar|ty on gnmbal actuators - only took a few mtnutes
' -f8;' Contained misc. safety wiring - I S
9;‘ installed flight supply to GTM,’ engtne #1, B T S
0 Checked engine F- 4027 red 1|ne5., They are as foliows-- N

Pc = 1197 p.s.i.g. .7
- LPOP = 1669 p.s.i.gs . v s
.. FPOP = 1960 p. s.i.g. SN

nu

.“?.Il Checked TOPS per procedure No“f




PRI

SATURDAY NOVEMBER 12, 1966

1. Flnished final steps of LOX dome flush procedure.

2. Checked LOX pump heaters - al]| ok
. 3. Leak checked hyd, opening and closing lines on eng. 5 « also L-way control
*valve and lines on eng. 3 (up to 1800 Psi) - no leaks o B

After lunch we ran 5 engine starts on atl engines (to satisfy eng, 3 requirements)
Also, ran a 3-2 cutoff check by dropping power .to all § stop backup soiencids,
5. Removed (DA3CLY4 =1,-2,-3,-4-5 fron hydraulic lines ' ' '
6. . Removed manual engine actuators from stage, : g

. 7. Decision was made today to changeout the No, 3 LOX prevalve that malfunctioned
On'the propellant load test (10~26-66) (Sece notes of 11-3-66,) o

a dry run gimbal program, though,

LULUTE100  Misc, safety - wiring was continued today. : .

S L 1L Checked sequence test oscillographs, and all traces were normaj - also,

R ~ valve timings were in SPEC. = start-up and cutoff looked good, (Data recorded , .
“in proc. 66810777). L - o o

. MONDAY NOVEMBER 14, ‘1966
.]‘  Conducted components and sequence_fests and_simulated-static firing fes;iv
j per 66810777 ~ (X=1 pav) L -
__:HZ.-lDis¢0vered problems with stop backup.so]enojd valve timings.

Saturdays results were:

Eng. 1 - ,035 ' co 0 -,052
_ 2 -~ .290 308
3 -(ran out of osc. . . 156
.péper) [
4 - 290" L 320 0
5 - .0k ST 056

2. The osc. results were from stop B, U, de-energized to main LOX valves L, 0,

.- The DEE results were from-s top B.U, to GGBY'L.0," ' e
= 3. We re-orificed engines 2 and 4
*..'showed : o s e

sl DEE .
~ Eng. 1l 1,052
. Eng. 2 200

-
. . 5

HEZUD.  ‘Lﬁi[(From S.8.U, to GGBV
"_300 - L'._O- ) Lo e

"~ 3. Changed out several bad transducers - instrumentation keeps the list of them,fr

from <0307 0 039", A 3-2 cutoff check today -




MONDAY NOVEMBER 14, 1966 {continued)

4. Eng.-#3 was so slow, we checked the stop back-up solenoid. We found the &'

- union to the override port (that came on the valve} was orificed and it sh0u1d

., not have been (even had 2 small screen in the union),

“We reinstalled the correct union (open all the way through),

b, We will check engines 2 and 4 tomorrow,

.. 5. Conducted pressurized LOX and fuel leak checks - no leaks on englnes

. 6. Tightened all flame curtain bolts today, ‘including center engine. -
7. Loaded fuel per proc, 39 from 5 to 7 p.m. - conducted pressurlzed Fuel leaks -

- check. Only leak was DA5-5 tubing (will be re=flared), S

8. ‘Conducted engine area purge checkout at 3000 psi. .Engines ok, _

"9, Closed fuel prevalves and drained fuel balow prevalves per proc 54 '

10, 705c data showed 2 bad MFV pots: :

Eng., 1 = MFV #2
Eng. 5 - MFV #1

Rocketdyne will change out tomorrow.

11, Calibrated gimbal system - no problems.
"~ 12, Braced sense line of DA3003 :
. 13. Topped off AMF and Greer reservoirs durlng fuel tanklng : -
"+~ 14, When the Greer hyd. unit was on during propellant loading, it was attempted -

-~ to replace a broken terminal in the Greer water press., switch. This terminal .
was broken while attempting to move a wire to gain access to the pressure switch: :
.fadJustment instruction, While the terminal was being replaced, it .was 1nadvertental-
_ ﬁ(shorted out, causing control voltage to be momentarily lost to the Greer unlt
-".shuttlng it down It was immediately restored

"_TUESDAY NOVEMBER_]S, 1966~ (FIRING DAY)

1. Had to change out MFV pots -this morning - MFV #1 on engine §
_ MFV #2? on engine 1
2. Replumbed tubing from top NHla to stop back-up solenoid valves on engines 2
and 4 (made them just like 1, 3, and 5), Installed two new orifices (both approx.
- 0.0L0"), Ran a seq. test and 3-2 cutoff showed engines 1, 3, & 5 were approx,
. 0.050 ms and engines 2 and 4 between. 140 to ,180 (stop break-up de~energized to = -
" valves 0,0, :
. 3. Completed components and sequence tests.
L. When hydraulic fluid was first applied to engines this mornlng, fuel was found
-Teaking from GG drain plug of Engine #2. Was blowing out with LOX dome purge. ;
- In addition, the actuator pre-~filtration bypass valves were open on Eng, 2 and
.+ had to be closed to get the engine in the null position,
"' 6. Decision was made not to flush GG LOX |nJector of #2 englne - N0 contamination
] ;__'Tf.suspected - run as is.
-3, 6. Stop backup solenoid valve on engnne #4 was leaking at taps NHla - took hyd
; " off for a few minutes, installed’ a flare saver at the tap, and the ieak stcpped
s B -when hyd. fluid was applled again. ’ -
B B U S Dropped fuel to eng1ne5 From fue] preva]ves (one englne at a tlme)

4
NS
:

e B T T B iyt e e . prg A A A,
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NOVEMBER 15, 1966 (continued)

Compieted fuel tank pressurlzed ieak check by 10:32 a.m. :
9. Started inert pre-fill using KSC unit - unsuccessful due to hlgh pressures at
pumping unit (380 psi) and ground side of umbilical (250 psi).
~Transferred to MSFC pressure tank unit and filled engines 1, 5, 3, than- 2. Could.
‘. .- not get engin 4 filled. The system was shutdown, removed prefill line orifice _
. . ASSD, 60B37525-5, to engine &4 ~ found it was 060", UER was written and orifice - .
fosredrilled to .312", After reinstallation engine 4 was f|i1ed ok with KSC unit .. .7 -
.~ {pump pressure @ 310 psi and umbilical was ISU psi) - '
=+ 10. Obtained hydraulic samples, L
11, Tanked LOX from 11:30 a.m, to_lZ:S? a.m,

- 12, Installed GG and TE igniters, o L o
.13, Conducted pressurized LOX leak check, ' ' : R
‘14, Installed hypergol. ' - o j :
15. Proceeded with countdown per Proc. 66B10785 - Firing Command given @ 3:36
. p.m. - went full duration {121.7 sec. of malnstage) - test was successful with

'~ .. no major problems. '
16, Post-test |nspection revealed'

Engine #1 - a.' fuel leak. from top side fue] dralnlfltt|ng
" b. " fwd. leak from #| side fuel drain fll!lng
c. skirt accelerometers shaken up .

Engine #2 a, siight fue] leak #2 FPO'dust ffrom cne . of the two instrumentation.
' taps. .
b. seeper ]eak @ tube 26 between A&B, bottom of tubes, at weld o
(inside chamber) S
Engine #3 - no damage to engine - EAP I:ne at 10 1 area underneath GG
 Fwd a B nut that vibrated loose after ignition, S
_ Engine #4 a. GG combustor drain plug |nadvertant1y not installed pr|or to -
.. test - just left black soot on engine from hot gas -~ little effect on eng!ne
"'eﬂperformance :

-b; fuel leak from bottom side fuel drain flttlng
Englne #5 - fuel 1eak from #2 side fuel drain fitting

' On all engines, there were signs of - Overmold meltlng on the Rocketdyne electrlcal
harnesses around the turbopumps,- too much, heat during firing caused this.
17. Detdfnked LOX & fuel, drained fue[_syetems, purged hypergol, etc.

© . WEDNESDAY NOVEMBER 16, 1966

. No work done on engines, _ : : : .
S 2. Data-review all day - qulck Iook results show the f0110w|ng measurements were -
L lost dur|ng the test : : SN S :

baG- 2 | : L

e DA6-3 ;~'1.not re]ocated for thIS Frrlng
SRR JDA& 4..

.. DAI2A-1. -

" relocated -pg--_'rf’-_sKeo'ssa'sss'! dwg.




NOVEMBER 16, 1966 (continued)

2. (continued) o L ' 2
Also, DA7A-3 did not return to zero after the test = both DATA- 3, and DA?A k
were errotic during the middle of the Flrlng._ :
3. Startup was in this order:. - L ' . 5a;““aj.' .
5, 1=3, 4, then 2 . s L : o Ei;\,,;;j'
= SKirt change on F=4027 had little or no effect on start time, . ot
.- b, Eng. #3 checkout valve hattered wildly during firing wlth a Ioss of the
i position switch @ T+95 SE&L

- THURSDAY NOVEMBER 17, 1966

.  Conducted TV{ post-test gimbal calibration per proc. '66810?51

Lo
2. Trick, flushed chambers and leak checked = only leak was one on englne #2
_ (tubes 26AsB) as noted yesterday. _ _ N
3. Install servo-act, locks (engines 1 through Ly o
b, Conducted sequence tests and S|mulated static firing - engnnes ok « no problems
5. Started removing EAP tubing
- 6. Started removing skirt bolts ' :
'5f7.-*Preserved turbopumps i thru 5 .= had no interference with DAIZA and bearlng
t_”coolant valve Q,D, . : -
" 8., "Hypergol simulators installed today.
9, " Systems VA" instrumentation on engtnes will not be removed - Shlp to Mlchcud
-.as is, even with transducers : : :

L FRtDAY NOVEMBER 18, 1966

. 1, *Took photographs of Systems na nnstrumentatlon on engines = also engine area
: purge lines {Engines 3 and 5) :
2.  Removed engine area purge lines = engines } through 5
3. Removed 0,B, drain lines, :
L, Inspected injectors 1 through 5, F0und no damage (Proc 45)
.+ 5, .Removed hypergol simulators, : :
.. 6. Pumped almost all of hydraulic fluid to fuel facn!tty reservour (from Greer-ﬁf
" -and AMF), : Lo
7. 'Drained hydrau]tcs from stage and englnes per proc, 99
8. Removed stop back-up solenoid valves per proc. 94, :
9 -Rocketdyne incorporated ECP 452 (4 way control vaive) on englne #h
.. 10." Started installing engine protective closures, :
-~ 11. Rotated checkout valves and obtained DEE times = did not have drain hoses
" on engine return lines when checkout valves were cycled; s0 all RP=1 was not
" drained {stilli some ups tream OF checkout valves) - we can get that L
e b2, Removed heat shleld covers over engines 1 and h - do not need to remove
v'over engines 2 and 3. : : : : : -

f.SATURDAY NOUEHBER*%B, 1966

:11 Dralned fuei from upstream of englne checkout valves by remov:ng plug ‘ i'f .
_underneath each checkOut valve--*relnstalled plugs B S S S




NOVEMBER 19, 1966 (Continuedl.-' o - S ' :/_-'
i 2. Installed protective closures on engines. - : ' N
.. 3. Removed skirts from engines | thr0ugh g, crated them up and shlpped thern'
ot

Coh, Rocketdyne Incorporated ECP 452 3 way control va]ve) on englnes ] 2, and 3=
~all engines now have ECP 452.

5. . NASA Quallty started engine a1|gnment checks with stage - c0mp]eted englne

T # check, .
___-6.- Removed engine area flrex nozzles for stage remOval

" . 7. "Al1 umbilical disconnections completed. ' ' o

8. Rounded up dummy transducers to be shipped back to MlChOud wuth stage = a]so'-

LPI & FPI screens, - .

Yoo

o s NDAY NOVEMBER 20, 1966

1. "NASA Quality completed engine alignment checks on engines 1,-2,.3;'and 5
2. ‘Installed throat plugs and locks - engines ‘1 through 5. .
" 3. Continued preparing engines for stage removal ~ final protectlve cIOSures
installed - then prepared rolling deck for stage removal o

 ._HONDAY NOVEMBER 21, 13966

1. "The $-IC-503 stage was removed from the test stand this morning. The LOX

pump seal purge was applied durlng stage rotation, :

2. The GG drain plugs were not removed For stage rotat|0n - deC|ded not to perform
_this procedure, ‘ : :

3. Installed protectlve covers over stage and eng:nes in preparatlon for 10ad|ng
on the barge tOmorrow : . :
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