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s-1C. (ENGINES) 'LOG BOOK

March 11, 1965 s

Checked w%th Wal lace onvéctuétor“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 eliniﬁate interference 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 install them. Work order No. 489,

Sent Memo to ME Lab. on actuator lengths for S-I1C-T. Memo #117-65.
Also assigned actuators to engines.

Checked on stiff .arms for engine F-2003, Position No. 5, they are Tesity

cated at S-1C Test Facility.

Engine actuator attach piﬁs sent to LaMunyon. They did not have enough

flat on one side - Ted will modify.

March:43us1965 wi b haiies Barel :3.@@@*fﬁv

Discussion 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 Positioh

No. 5 as engine log book setting =2,160"; therefore, stiff arms were sent

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

7



- _ will be installed in centerﬂP6gition (No. 5) - Pitch 57.472
.L R Yaw  57.663
: Began instélléfion of acfuator attach bolts to stage. Nuts would not
pickup moré thanvone thread, The bé]ts were subjected to a dye check to =
:cl:eanv up the thread. Bolt ) 6058&003-‘1;'
Sent work ofder'to RfTEST;RT for fabrication of 1/16" orifices for in-
'stallatioﬁ of actuators. RT-487-65
~ Arranged with R;TEST-SPT far tri:al run at_engine installation oﬁ‘Pos-
_ition>No. 5 for Tuesday Marchjl6, 1965.
~Sent work order to R-TEST-RT for modification of engine actuator at-

- tach pins.. COMPLETE.

March 16, 1965

- John Collins (Boeing)‘checked‘cénter enginé stiff arm with Mr. Linflow
of Michéud; 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
bloék and installea stiff arm engine attach pins. Vertical installed worked
_goqd. Found that pump inlets will have to be aligned while installing engine.

Began installation of actuator attach pins to stage.

March 17, f96§

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 0-500Vp.s.i..was ruined. The rods through the
;LOX PVC flange were not long enough go bushings were fabricated installed

to support them.

‘y March 18, 1965
o Actuator S/N 9 to be used on engine F-2005 was changed to S/N 10 due.

. to éxcessive damage on 9; it will be rebuild by R-ASTR.




)
. Checked on recirculation _fl‘ajngg (hydraulic for sfage) will recieve Mon.

'j March 19, 1965

R
v

Attended S-1C-T plannfnéiﬁéetjpg (Mg.{D;;chairman)

March 20, 1965 SRS e

: Checked wifh Frank Hinkie éh 3 stage a%tééh pins. VWiII 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-
o %prms. Also drain hoses and drain manifolds must be made up. Hypergol
"pufge'lines must be made up. |

March 22, 1965

. Received gimbal block bolts from Herman WObds; also wéshers, and Hinkle
‘will furnish nuts.
S ‘Picked.up Hot gas leak detector adaptors and hydrauiic'system leak
‘* check flange (recifculatién).'_
. Talked with Ace Perry to install brackets for backup redlines 6n_LOX ,

‘pump bearing jet pressure and LOX pump seal parameters.

~ March 23, 1965
Received hYdEaulic actuator inlet orifices with 1/16" o}ifice. Mr.
';Bail stored. | |
: Recéivédéeﬁambef drain adaptoré for engine servicihg. Checked with
" Hinkle on Aerﬁquip disconnects 3/8” to ﬁse for drains; he has them avail=-
";bie. .
Changed out one stageAactuator éttaﬁh pin because of galled nut.

March 24, 1965

Received bolts for LOX and fuel pump inlets.

'\\,‘ . LOX load test conducted. Loaded apbroximately 20%. -



' March 25, 1965 .
: : Removed PVC subport brackets from Engine Positions No. 5 and No. 3.
Squab checked LOX PVC on Engine-POsition;No; 5. Squab was good.

“March 26, 1965

Removgd PVC support bracketsrfrém Eﬁgine>Po§ifion$ No. 1, 2, and 4,
- Also removed PVC flanges from Engfﬁe Positions No. 5, 3, 2, & 4,
Ihstailed Engine Position No. 5 stiff arms to allow ME Lab to install
“heat shield banels.'
‘Instailed actuators # 17 and 20 in Engine Position No. 2, Sent actuators
'.# 23 ana 24‘back to ME Lab. to be séf to F-2010 Log Book setting.
Mr. Branum:was hurt'on lift atoft at approximatély 6:30vand was taken.
to the base hospital. Slight bruise on left leg.
Meeting'held with Dave Jéhnson, Aron Thomson, Pée Wee Holland and Tepool
‘ on :organizatio'n of engine work platform installation. Agl_'eed to work to-
gether, and striv¢ for compatible éompletion date. |

March 27, 1965

Installed Engine S/N F-20Q7 in Engine PositionlNo. 2, also installed
- skirt S/N 8285562 on engine,
Instélled actuétof #10 énd #17 in #1 and #2 sides of Position No. i.
Began removing decking from rollout platform for plating which is uti-
lized in installation 6% engine access platforms.
Engine S/N F~2005 in Position No. | was installed wkthvsome 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

‘1 .original configuration.

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




S/N F-2008 and skirt S/N 8291921 wére insfailéd in Postion No. 3.

Engine S/N F-2003 was instglﬂﬁd in Position No. 5 = skirt S/N 8291922
wassalso installéd.A

Actuator S/N 23 and 24 were installed in Engine Position No. k.

March 30, 1965

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

Torqued stage actuator attach bolts to 1000 ft./lbs, and installed
keys.

Torqued all LOX pump inlet at each position.

Fabricated brackets for interface measurements of following parameters:

DALO00 1 thru 5 LOX Dome Purge
. DALOOS ~1 thru 5 GG Fuel Purge
DALO09 | thru 5 LOX Pump Seal Purge

March 31, 1965

Position No. i - Mounted brackets for DALOOO, L4008, L4009, installed
TVC supply to .actuators and safetyed{

Position No. 2 = Installed interface brackets and installed tubing.
Connected actuator supply lines and safetyed.
No. 2 actuator had bad heli;ohl on supply side.

Position No. 3 - Sames as | and 2 of Position No. 2.

Position No. 4 - Installed DALO0O, 4008, 4009.
Installed hydraulic supply line to actuators.

Position No. 5 - Same as above. Also the engine work platforms were

installed. Interference was noted on Postions No. 2 and No. 4.



‘II" April 1, 13§5 7
nTorqued gimbal bolts and_installed;gimbal boots on all positions.
. Installed insfrumentation;which‘was available,.
Rework wqu 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 line position £~ Engine F-2005 Teak will
be weld repaired.
Leak checked hydraulic system,
Small leak on instrumentation boss 2005.
Torqued andApin 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.
Installed 0.040 orifices in hydraidlic override engine Positions No. 2

and No. 4,

Skirt torquing and>installation of overboard lines completed.
Dome bolts torqued and Safetyed on all positions.

Continued installation o% 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




DA-1B 1-5 DA=2A 1-4 DA-5D. 1-5 DA-7F 1-5 DA=-9

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

April 6, 1965

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

Hydraulfc fuel and LOX Teak checks conducted.

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

Conductéd 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 installation .of engine service tubiﬁg.
Checked out single enginé service system,
Hypergol 190 reg. 150 c.c.p.
Fuel jacket 390 reg. 300 c.c.p.
LOX service 200 regq. 175 c.c.p.
Leék checked thrust chamber on Position No. 5, engine F-2003, also
inspected injector 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 ]jne to engine F-2003 Position No. 5.

‘ ~ Conducted X-20 minute countdown.

Conducted sequence test,-:

April 9, 1965 ' S

Conducted éngine components and sequence.
Conducted Test S-1C=01, | cut it.
Conducted Test S=-1C-02 cutoff by stage ignifion 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 i soeS - Qm/m_z@/ Test S-/c-03,

‘Apritl 1@ 1965 |
Began installétion of preservafive system.
Began connecting engine service systems to 6utboard engines.

‘ ' ‘Changed fuel pump balance cavity suppl;/ orifice on Position No. 3, en-
gine F-2008.
Removed 0.430 Installed 0.410

Gerald Themson began installation bf.addifonal drain manifolds.
Price Cfanton began securing rolling platform at Position No. 3 to deck.
Beéaﬁ installafion of photocon water lines to outboard engfnes.
Trichlofoethylene flushed, water flushed, and leak checked position No.

5 engine F-2003.
Began installation of drain connections for outboard positions.
Removed DA-LL, DA-3044, and R. B. iﬁ pump inlet from all outboard en-

gines.

‘Apri.l‘ 13, 1965

: Continued installation of drain manifolds. |
‘: Changed out seal between engine control suppl'y line and No. 2 H.P.

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




Installed hypergol similator on outbqafd engines.

Checked out hypergol s}miiggot supply system, not adequate, changed to
fuel system checkout. ':k. |

Installed 2 additional chémber drain .disconnects on all engines.

Removed actuator calibration rods.

. Torque checked engine coﬁnections.

Completed modifications on normal engine area purge system.

Change high LOX dome purge reg. supply orifice to #50 drill,

Drillea and safety wired actuator locks.

Filled preservative oil tank 100 gall,

Completed installation of preservative oil system.

Drain trichloroethylene supply tank and repaired leaky flange - refilled
with 1600 gal.

Sent prefill sample to PE&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 problem 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 overridg. Engines 1, 3, & 5 shut down
within 10 mils of fastest and slowes;. 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 to go closed. Requested control checkout voltage which seems to be low.

Installed additional flack curtains to protect outboard engines.

April 15, 1965

Completed mixing inert prefill in ground tank.

Conducted sequence and components.

Completed draiﬁ 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 systeh.

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 ana aft compartment. (9:30)
Tanked LOX and leak checked.
Installed additional flak curtains removed deck and]péked.
Conducted test S-IC-T-OL4. 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 L,

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 engines 1-5.
Drain control system on engines-and AMF hydraulic system.
Upon attempt to inspectrmain chambers, it was discovered that the pump
on the Ballimore 1ift would‘ﬁot~éump. Mr. Mace of R-TEST-SPT was notified.
Fill trich supply tank on south side.

April 20, 1965

Pressurized LOX tank to 30 p.s.i. to acquire reading on 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 L5-60 scim
‘ Pos. 3 Eng. F-2008 500 scim
Pos. 4L Eng. F~2010 4,750 scim
Pos. 5 Eng. F-2003 35 scim

During the above mentioned check the pumps were rotated 360° in both
direcfions.

Meeting held on above data decision to pull positions 1 & L for LOX
pump seal change.

All instrumentation and control cables removed.

ME Lab began remové] of dishpan curtains. ME also requested to remove
manual actuator cover plates.

‘Removed hypergol similators potitions 1 & L,

-Removed overboard drain lines and skirt bolts.

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

‘ pressure calibration check.



April 21, 1965

Installed manual eng?ne actuator on Position 1 and &,

Changed out filters on AMF hydraulic system,

Disconnected all actuators on engines F=-2005 and F-2010, Pos. l&k.

Removed DA-3-1 and DA=L-1 - gave to instrumentation for pressure cali-

bration check,

Began changing out thrust vector control system lines which were question-

able to P&VE.

a. Position

b, Position

c. Position

d. Position

April 22, 1965

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

seal change out.

No. 1 Engine S/N F-2005
Out - Engine supply P/N 60B83002-5, S/N 0000002

In - Engine supply P/N 20M55050-1, S/N 13,25,

Out - #2 Actuator supply P/N 60B83002-3, S/N 0000006

In = #2 Actuator supply P/N 60B83002-3B, S/NI1000004

Out - #1 Actuator return P/N 60B83004-1, S/N 0000009

In = #1 Actuator return P/N 60B83004-1E, E/N 0000053

Out - Ground supply P/N 60B8300L4-2, S/N 0000003
In = Ground supply P/N 60B83004-3, S/N 0000011
#2 - Engine S/N F=2007

No changeé made.

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
No. - Engine S/N F-2010

Out - Engine supply P/N 60B83002-5, S/N 1000005

In - Engine supply P/N 20M55050-1, S/N 13.27

pump



Repaired rolling deck by removing brake assembly.

April 23, 1965

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

Installed calibrate nozzles for purge flow test in quitions No. 1 and
engine similating orifice Pos. #4. LOX dome, nozzle #127, similating orifice
0.434, LOX pump seal, nozzle #173, similafing 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 lTines.

April 26, 1965

Completed installation of stand talkers platform.
Completed torque check on engine positiohs 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
hydros£ated.

Picked up chamber entry 1ift from R-TEST-SPT and brough to test stand.

Installed stand talkers panel box on work deck.

Check out DA-7A and DA-1L on Position No. 5, Engine F-2003.

Identification numbers 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, also 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 assembly

Out - P/N NA5-260034~1A, S/N S001
In = P/N NA5-260035415;,5/N S0L0
b. No. 1 actuator 5up§ly line
Out - P/N, 60B83002-1, S/N 0000006
In - P/N 60B83002~1, S/N 1000009
Installed Engine F=2010 in Position No. L4, also installed thrust
chamber extension nozzle P/N 209210, S/N 8291924,
While at R-TEST-SPT, the following component changes were made:
a. :ﬁox\éumérgééj‘és;emb]y v
Out- P/N NA5-260034-1A, S/N S053
In - P/N NA5-260034~1A, S/N SO4]
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 reaTigning before hookup could be accomplished.

April 29, 1965

Installed and connected actuators on Engines F-2005 and F-2010. Com=
pleted conﬁecfihg hydraulic system to stage and actuatérs.
Torqued thrust chamber extension nozzles 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

Installed fuel pump balance cavity orifice in Position No. 3, engine

‘ F-2008, Out - RD251-4087-0410, 'In -~ RD251-4087-0390.



Torqued gimbal blocks on engines F-2005 and F-2010.
Drain reservoir and changed-out Hydraulic 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 jnlet.
- Removed DA-IOIé-I and gave to instrumentation for check. |t was found
to be faulty. Removed D-1012 from engine F=2009 ét R-TEST-SPT and installed
on engine F-2005.

April 30, 1965.

Installed overboard drain lines on engine F;ZOOS 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 lfne_engine F-2010 and installed new line.
The line was removed due to RP-! spillage into it.
out - P/N S/N
In - P/N 38253, S/N 038
Inspected ﬁainiinjectors 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.
Removed actuator locks on F-2005 and F-2010 ~ checked gimbal clearance.
Torqued LOX and fuel pump inlets on F-2010, began engine torque check.
Modified chamber entry lift to incorporate bleed valve.
Installed CA-2 and C-9 on all positions.
Instalied 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 #I



and #2 returns.
May 1, 196
Rémoved and hyd}ostated the following fuel pump'balance cavity line
(return).
Engine F-2010,. also changed out orifice plate
Qut - .8L4"
In = .844"
Fabricated DA=2010-1 thru 5 instrumentation brackets.
Chénged out both seals on GG fuel purge check valve engine F-2005 Pos.
#1.
‘Comblé&ed rembvéJ of photocon on DA-7F and moved to DA-15A on tap CF2c.
Leak checked hydraulic system - one leak on hydraulic skid, changed out"
0-ring on supply filtérn.
Began installation of actuator delta P brackets on Positions No. 2-k,
Checked out actuators on Positions No. I and No. 4 with ground electrical
box. Noted that Position No. 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, also new calorimeter must be installed and pu ge
]ine connected.
Checked inert prefill tank must add or go to prestone for $-1C-05.
Installed DA-2010 on Position 3, &4, 5.
Max-i, 1965
Iinstalled DA-2010 positions |1 and 2, completed LOX pump inlet transducers.
Installed DA5004-1. |

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



i : Conducted engine purge checkout. '
) ~ LOX Dome Loader Qutlet 1000 Reg. Outliet 990

LOX Seal Nt 80 " 80
% GG Fuel " 200 - 180
Completed engine identificétion 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.
Léak checked omplete fuel system at 15 p.s.i. - no leaks recorded.
Drop DA15-2 and-DA15-3 igniter fuel pressure,
Installed actuator delta P brackets positions #2 & #4 Engine
F-2007 and F=2010.
Changed out DA22-1,
Installed DALOOO-1, DALOO8-1, DALOO9-1 at station 109 upon completion
‘ of purge ‘checkout.
Conducted components and spanned main valves, signal problemmon 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, 1965

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

Trich flushed LOX dome on engine F-2005 and F-20lo.

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

Taped chamber and exhausterator joint on Pos. No., 3 Eng{ne F-2008 and
patched joint on all other positions., ) -

Fabricated brackets andﬁinsta]led DA3A-1 - 5.

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

‘ Reworked high LOX dome purge regulator loading system for faster re-

sponse. Checked high LOX dome purge at 975 loader out énd 970 reg. Outlet.



Obtain quality reading on inert prefill tank - 50.6% water, 0.1 sodium
nitrite, 49.3% preﬁtone.
Completed torque check on engine F-=2005 Pos. #1.
Removed manual engine actuators and ME Lab. began installation of
heat shield cover plates.
Completed_installatién of chamber exit spray nozzles on Pos. #i4.
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 P/N 88254 S/N 16
Engine F=-2007 P/N
Engine F-2008
Engine F-2010
EnginevF-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 DA22-1 same reason. -
Conducted full stage and engine components also conducted simulated
firing.
Ténked.fuel and leak checked without hydraulics
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
Coﬁducted high LOX dome purge test as follows main supply 1400 p.s.i.g.

Loader outlet 950 p.s.i.qg.



' Reg. outlet 940 p.s.i.g.
‘ Engine positions 1-5 respectively 60L, 625, 623, 613, 610.

Changed ohf Gj ball valvé opening control line orifice seal plate
because of leak.

Out RD251-4098-0079

In RDZSIfh098-0079

This change was made on Engine F=2008 Pos. #3.

Changed out leaking 3/8 buld head tee on fuel bubbling position #I.

Conducted normal pre-test procedures.
Conducted S-1C-05. |
Post-test inspecgion revealed following:

a. GG ball valve drain Pos. No. 1 engine F=2005

b. Skirt hat band ripples pos. 4, 1, 3.

‘ c. Purge ring on Pos. 3 skirt exit flare pulled.

Post-test securing was completed per S.0.P.

_ .May 17, 1965
Trich flushed chambers 1-5. Water flushed and leak cheéked - no
leaks.
Preservea 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 DAIl, 5, 7 all positions for instrumentation check.

Began repair on lower level access doors.



Reworked chamber entry lift.

Removed DA3-2 DAI0O=2 BAD!

May 11, 1965

Removed flak curtains and related brackets.

Changed DA15 to DA55 on positions 1 and 5.

Completed modification on lower engine access platform trap doors.
Installed D1018, D1019 2, 3, 4L

Installed DA, 5, 7 Position #2

Removed actuator inlet orifices on Pos. 2 & 3.

Removed CA9-L - Check revealed short.

Set gimbal protractors to 0 and removed locks on positions 2 and 3.
Fabricated instrumenfation brackets for DA15.

Dye checked turbine exhaust manifold on positions | and 3. Pos. #3

‘ﬁ ~--revealed one crack at

Retubed engine area purge at chamber exit on Pos. #3.
Began engine torque check on pos. #k.

Completed actuator installations on Pos. 2 & 3.

May 12, 1965

' Changed DAI5 to DA55 on Position #4,

"Installed all CA9 and CA2 positions 1=5.

Began installation of heat exchanger wraparounds.

Dye 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 follows:

Pos. #1, Eng. F=2005 No cracks
Pos. #2, Eng. FéZOO7 2 cfacks'
Pos. #3, Eng. E-2008 " No cracks
Pos. #4, Eng. F-2010 L cracks
Pos. #5, Eng. F=-2003 2 cracks

Installed filter bypass valve on hydraulic skid.

Fabricated brackets and installed filter delta P gages on hydraulic skid
and A.M.F, unit,

Changed out servo pressure gage on Greer unit.

Drained Greer reservoir below connection interface and connect supply
and return lines to hydraulic system.

May 13, 1965

Modify engine access platforms for heat exchanger line clearance.
Continued installation of heat exchanger LOX and helium systems.

The following is list of major component:

#1 #2 #3 #h #5
LOX flowmeter NA-1%-373 282 324 367 307
LOX check valve 3662577 © 3672869 3652926 3655022 3662578
LOX bypass 006 ~ 354 00SA GO3. 010 008 002
Helium bypass 0oL 018 011 008A 037
L .150 orifices were installed in each LOX jinlet
2 .LOO orifices were installed-in each helium inlet

] .870 orifice was installed in each.heliumJ;gss 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 interference.
Check all overboard brackets for cracké.'

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. €oil Lj"
Pos. #2 Eng. F-2007 oo 2.51 n 251
Pos. #3 Eng. F-2008 " L " 2
Pos. #k ' Eng. F-2010 " 33" " 13"
Pos. #5 Eng. F-2003 TSI " 2n

Installed pressure switch on A.M.F. heét exchanger.

Changed out seals on flush bypass valve on Greer hydraulic unit.
Complete Greer hook up-to ;mabn hydraulic system.

Continued installation of H.E. hardware.

May 15, 1965

Installed DA36, 37, 39 on all positions.
' Began thrust chamber extension nozzle bracket support instaltation.
Began installation of helium and LOX H.E.

Thermocouple data asvfollows:

Engfnes F- 2005 2007 2008 2010 2003
He. out temp. 5636 5632 8943 8980 7031
GOX out temp. 5646 5642 8949 7382 7030
LOX in temp. 10055 7082 6872 8878 6843

Removed engine overboard drain lines for bracket modification.

Hydraulic checkouts with Greer system.

Contro] gimbal system checkouts and also clearance checks.

Conducted multi sequence test, finally L5 sec. test completed. Without
gimbal program, |

Installed DAIO-3, DA3-2

' May 16, 1965

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. #l.
Removed inert prefill. detector on a]l.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.
Cémpleted installation GOX and helium instrumentation. |
Completed band modifiéation on thrust chamber nozzles extensions as
follows:
Eng. F-2005 Pos. #1, installed reinforcing band 347 cres. .125 x 1.75)
‘ at ref. 0° and 1800.. |
" Eng. F-2007 Ref. 0°.
Eng. F-2010 Ref. 1860.
Welded reinforcements on inert prefili level detectors. Pos. #1=-5.

Completed installation of hydraulic system instrumentation,

May 18, 1965

Completed LOX and fuel system leak cheeks - 2 fuzz leaks on DA3-L4 and DAL-1.
Conducted components test, stop backup solenoid began leaking in the
open positioﬁ thru the overboard line.
Conducted 2 sequence tests = OK.
Calibrated thrust vector control system with osc. and control.

Conducted gimbal checkouts at % c.p.s. and +20 on pitch actuators,

Pos. #1-L.
‘ Ran step function +20 on Pos. #l1. Both actuators - Yaw & Pitch.

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



Installed DA36, DA37, DA38s5jsalso completed installation of DA10I2's.
' Reinstalled inert prefill detectors on Positions 1=5 and dye checked
prefill detector welds.

Removed DA=2A-3A, L, 6, LOO8 on all positions.

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

Installed manual engine actuators on positions#b,’

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

Iinstalled DAIO15 and DA1017 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 éxchanger Pos. 1 & 3.
. LOX inlet temﬁ. trans. Pos. L,
. Helium outlet pres. trans, Pos..3.
Installed flex hoses to E.A.P, manifolds on Pos. 5.

May 19, 1965

Installed Pos. #1 DA1012~1, static G. F. M. delta P.

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

Filled 800 gal. of prefill in ground tank - Add 2.5 gal. of sodium
nitrite and bubbled for 2% hours.

Removed manual engine actuators and stored on intermediate level. Also
installed manual engine actuator cover plates.

Fabricate and installed cover plates,Onbflak 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 out stop backup golenoid on Pos. #1, engine F-2005, valve was
. leaking in open pbsition to overboard Tine. |

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

LOX inlet.

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 DA1015 and 1017-1 to 0-1500 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 Qhen a control man accidently
‘ cycled the emergency dump valve.

. Checked out gimbal system with control and osc.
Conducted Test $-1C-T-06 for scheduled duration.
Secured test facility.

May 21, 1965

Completed éngine post4test servicing,
Installed keep=-out signs.on engine platforms.
Preserve turbopumps.

May 24, 1965

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

In NA5-27336, S/N 3597



Installed manual engine actuators on Pos, #L.
Removed actuator P/N , o S/N 24
Installed actuator P/N S/N 25
Torqued stage attach pin and locked with key.
Installed actuator subply and return lines.

Removed the following instrumentation.

DA-1 1-5 - DA2000A-1
DA-3 1-5 DA=1A-1
DA-~7 1-5

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

May 25, 1965

Removed DA2010-1 sent to instrumentation.
Removed gimbal filter manifold Pos. #] eng. F-2005 -
Out P/N S/N
In P/N S/N
Tap pot housing on 3 Greer hydraulfc pumps and installed drain line to
waste sump.
Removed and reinstalled fuel pump inlet temps. Pos. 1 & 5.
Changed out DA39-3, DA7-3, DA39-1, DA39-5,
Installed thrust OK pressure switch bracket on Pos. #3, Engine F-2008.
Picked up Ba]leyhore cham, 1ift and installed casters.
Completed insta]fation of delta P brackets and removed locks on yaw
actuator Pos. #b.
Installed pot on main LOX valve #2, Pos. #5, Eng. F-2003 (See No. 2
May 24, 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 inl?t #2, out, S/N 2125, P/N NA5-27316-T2;IC
In S/N 1636 |
LOX Pump Bearing Jet, out, S/N 1685, P/N NA5-27316-T10-Ic
I'n S/N 1682
Engine Control Return, out, S/N 1310, P/N NA5-27316-T5-1c
| In S/N
Completed flight instrumentatioﬁ on heat exchangers.
Installed DAlA-I,
Instal]édfCA-Z-l-S, CA-9-1-5, DA-2010-1,
Clean up shops on 10th level, 11th, and 12th south west tower.
Completed engine torque check on all positions.
‘ ‘ Removed flight turbine outlet pressure sensing line and installed blind
flange on engine F-2005 Pos. #l1.
Retorqued end housing on hydraulic pump No. 2 A.M.F.
Installed DA=7-1, 13,2, &, 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. No gasket discrepancies were noted. |

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

Out = Line Assy. Dome Purge #1 MLV P/N L088L6; In Retro-fit Kit P/N

‘ 18-410061.

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



Installed flex line on photocon water supply at dishpan Pos. 1=k,
Visual inspection of turbine exhaust manifold and overboard line brackets.
Pos. 1 omega band #3 bottom #''. crack.

Pos. 4 skirt band #2 vertical ' crack.

Installed new Tygon drain tubing on Pos. #2.

May 29, 1965

Replumb 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.
Pulied all D=55-1-5.

Installed MV<74=VE on Pés. #3. in S/N.160, Out S/N 158,

Installeq MV;74 iﬁ hydraulic accumulator shutoff valve control.

Leak checked hydraulic system,

Conducted engine components and sequence.

Preliminary TVC system checkout.

June 1, 1965

Installed 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 TVC system on Pos. #1, 2, 3.

Changed out DA=13-2, DA-14-2,

Installed DA-200A-1.

Tanked up hydraulic reservoirs = AMF 325 gal., Greer 175 gal.
Rep lumbed accumulétor 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 0.T.S.



Changed out MV-74=VE on Pos. #3. Out S/N 160, In S/N 158.
. | Changed because of faulty position. s_withc.
"Checked out accum, shutoff vaiQe b]qckhouse control - OK.
Recalibrated Pos. #l and calibratea Pos. #L4.TVC system with control and
osc, |
Conducted full gimbal program with osc.
Installed 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 lines on Pos.'#l,fz, L, 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 MV-7L4-VE on engine S/N F~2008, Out S/N 158, In S/N 310.

The stop backup valve leaked by during a sequence.
Installed engine pos. pots on Pos. #1 and #3 yaw and pitch plane.
Fabricated brackets for act. delta P DAIO18-1-4 and DA1019-1-4,
Weld repaired the following:
Pos. #4 overboard brackets 2 places.
Pos. #1 omega band on exhausterator.
Installed CA-22-1-1-5,
Changed out DA=500L-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 leaks.

Installed supply and return temp; transducers on Greer.



‘ June 4, 1965 _ 7
Conducted LOX and fuel system leak checks.

Conducted cémponents test.

Calibrated TVC 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=-74VE ,
S/N 310. |

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

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

DA-1019-1, 2, 3, 4

June 7, 1965 |

‘,_' Changed out DA=22-1,3,4,

Installed Benton hand valves for DA=22 on Pos. 1, 2, 3, 4.

Leak checked CA-22 on LOX side.

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

Conducted 2 sequence test.

Continued TVC 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,

Rolling deck bumped pos. 3 thrust chamber.



Conducted $S-1C-T-07 - observer cutoff on fuel pump inlet pres. Pos. #5.
Post-test inspection revealéd the following discrepancies.
Yaw actuator zero shift 5.1°,
Leak on Pos. #5 Eng. contrbl 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. #1 Pitch return (bad).
Yaw return (slight).
Pos. #3 Pitch return (cracked) see above.
Yaw return (slight)
Pos. #U4 Pitch return (slight).
Yaw return (bad).
Thrust chamber Ieak 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 Z'' transverse crack
Zone 4,.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 control system
flight supply line - Out RDL05332~19 at H.P.D.; In RDL405332-19

Out RDL06332-17 at L4-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-L4, &
DA-1-2, 5 CA-9-1, 2, 3, 4, 5
DA-13-2, 5 CA-2-1, 2, 3, L, 5

Instalied manual engine actuators on Pos. #1.
The following actuator return lines were changed out:
Pos. #1 Eng. S/N F-2005, #1 Yaw Out P/N 60B83004~1E, S/N 0000053
In P/N R-11423, S/N 0000001 - #2 Pitch Out P/N 60B8300L4-1#, S/N 0000020
In P/N R-11423, S/N 0000002
Pos. #2 Eng. S/N f-2007, #1 Pitch Out P/N 60B83004-1E, S/N 0000023
In P/N 60B83004-1E, S/N 0000060 - #2 Yaw Out P/N 60B83004-1E, S/N 0000025
In 60B83004~1E, S/N 0000065 |
Pos. #3 Eng; S/N F-2008, #! Yaw Out P/N 60B83004-1E, S/N 0000049
In P/N R-11423, S/N 0000003 - #2 Pitch Out P/N 60B83004~1E, S/N 000005]
In P/N R-11423, S/N 0000004
Pos. #4 Eng. S/N F-2010, #1 Pitch Out P/N 60B83004-1E, S/N 0000042
In P/N 60B8300L4-1E, S/N 0000068 - No. 2 Yaw Out P/N 60B8300L4-1E, S/N 0000052
In P/N 60B83004~-1E, S/N 0000064

June 10, 1965

Removed M00OG éctuator S/N 17 from Eng. Pos. #1 pitch and installed hydraulic
researéh - Qut P/N 50M35008, S/N 17 in P/N S/N 016

Removed and reinstalled DA=59-1=5,

Retubed DA-9-1 to eliminate heat problem on pickup.

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

Torque checked dome bolts on eng. Pos. #4, Eng. S/N F-=2010 -  OK.

Tighten hydraulic skid panel connections.



’ Conducted LOX and fuel system leak checks OK.

Visual -lTeak 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. #l.

" Conducted components and sequeﬁce test.

Leak checked hydraulic system.
Installed lock on pos.‘#Z yaw actuator, orificed the inlet.and opened

refiltration valve.

June 11, 1965

Checked off static measuring program S-1C-08.
Leak check fuel system.
‘ _Conducted combonents and sequence.
Conducted gimbal program checkout.
Recalibrated gimbal system.
Removed brackets from S.S.P. hydraulic return lines.
Conducted Test S-I¢-08.
Performed post-firing securing procedures.

June 14, 1965 .

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

Leak checked turbine exhaust manifolds:



Pos. #1 two cracks, Pos. #2 four cracks, Pos. #4 two cracks,

. Pos. #5 three cracks.

Went to movie.

June

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

Out®P/N NAS-28057, S/N None
Disconnected Pos. #l 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 positionsll, 2, 3,

Changed out flush bypass valve 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-10197 DA1012-3, for checkout.
Began engine area purge tubing for F-=1 Ts.

Began buildup of Mark Il hydraulic unit for S-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 I1.

19, 1965

Weld cocoon lugs on thrust chamber skirts.



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

Mounted tubber on engine access platform-for manual engine actuator

installation.

June

Began fabrication of service tubine brackets.
Completed thrust chamber welding and turbine exhaust manifold cracks.

21, 1965

June

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

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

Began interface connects on crossover lines.

22, 1965

Pos.

June

Completed interface connections on crossover |ines,

Pull engine area purge lines for skirt band«buckling fix on enéines
#1, 5, & L.

Continue engine service tubing modification.

Fabricating manual engine actuator buggy.

Fabricate stairway form 12th level.south to engine access platform.
Welded hat bands on skirt Pos. #1.

23, 1965

June

Completed stairway to 12th level south.

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

Continued work on manual engine actuator dolly.

2L, 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. A
Continued manual engine actuator dolly.
Began installation of retrofit kit on Pos. #5.

. June 25, 1965 (Tom Shaner began writing)

Completed.refrofit 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.#l1, 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 installation from throat down 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=-l Test Stand.



Pitch - P/N Qut R-11423, S/N out»OOOOOOh; Yaw = P/N Qut R=11423, S/N Out
0000003, ‘ |

Removed actuator return Iiﬁes from Eng. Pos. # 2 & 4 and sent to Hinkle
for X-ray. Eng. Pos. No. 2, S/N F=2007 - Pitch - P/N Out 60B83004-1E,
S/N Out 0000060; Yaw = P/N Out 60B83004-1E, S/N 0u£‘0000065.

Eng. Pos. No. 4, S/N F=2010 - Pitch - P/N Out 60883004-]E, S/N Out 0000068
Yaw - P/N Out 60 B8300L4-1E, S/N Out 0000064.

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 insulétion on turbine water shield.

Changed wraparéund 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. #4, S/N F-2010 and began installa-
tion of turbine water shield insulation.

Chaﬁged wréparound Bracket§ on Eng. Pos. #2, S/N F-2007,'and prepared
yaw actuator for removal.

Cintinued cocoon insulation installation on Eng. Pos. #5.

Repaifed photoconlwater supply on Eng. Pos. #2.

June 28, 1965

Completed installation of permanent insulation on Eng. Pos. #2, S/N F~
2007.

Completed installation of permanenf insulation 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 continuous

purge on Eng. Pos. #!, 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, 1965

Injectors on Eng. Pos. #l, 2, &4 were reinspected with results.as
follows:

Pos. #1, S/N F=2005

Bad - Comp. 10, .011'" separation betweenlthe land and first LOX

fing inside the outer circumferential baffle.

Pos. #2, S/N F-2007

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

Comp. 9, 10, 11, & 12, a separatiqn 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.;
A.M.F. = 59 gal.)

Installed yaw manual engine actuator Eng. Pos. #2 and removed yaw
actuator. Picked up actuator S/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 Pos. 2 thru 5 for turbine hanger bracket inspectibn. No crakcs were

found.



Installed pitch actuator return line, P/N SYIN

on Pos. #2.

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

pm ps/ #hk.
Plumbed pressure switch to 23'' water supply line on A.M.F. unit.
Filled the inert prefill tank with 50% ethylene glycol mixthre. Trich
tank was low and will be filled tomorrow.
Changed out seals on z'' Robbins on A.M.F. unit, pump No. L.
Inspected injector on Pos. # 5, S/N 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
circumferential baffle 90° d%fégéﬁftgigzwm
Comp. 11 & 12, land to ring cracké intermittently.

Continued cocoon installation Pos. #3.

June 30, 1965

Installed pitch and.yaw actuatof return lines on Eng. Pos. #3, S/N
F-2008:
Pitch = P/N in 60B8300L4-1F, S/N in - 0000063
-Yaw ~ P/N in 60B83004~1F, 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 eﬁgine actuators at Eng. Pos. #bL.
Prepared Eng. Pos. #2, L4, ¢ 5 aé follows: |
éng.'Pos. #2 - Removed bottom half of overboard drain lines. Dis-

connected wraparouhd lines and purge lines.



Disconnected pitch actuator supply and return lines. Disconnected
PVC's except for L4 bolfs 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 PVC bolts except L,
Removed nozzle extension bol ts except 8.
Removed overboard drain lines and engine area purge lines.
Took Ham to hospita].
Completed installation of all manual engine actuators at Eng. Pos.
M, 2, 8 b,

July 2, 1965 (Written by Tepool)

Completed prep. on Eng. Pos. #l, S/N F-2005 for engine removal.
Rembved engine S/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, S/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. #U4 pitch actuator, S/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 60B83004-1F, 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-
Ibs. |
‘ 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 insfallation on Eng. Pos. #3, S/N F-2008.
ME Lab connected flame curtain to dishpan on Eng. Pos. #2, S/N F-2010.
Installed Eng. Pos. #l1, S/N F=2005 as follows:
Installed gimbal block bolts and attached manual engine actuators.
" Installed LOX and fuel PVC to pump inlét 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-lbs.



‘ ' Torqued fuel pump inlet bolts to 200 in-lbs.
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~1bs.
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 cocoon installation, Eng. Pos. #3.
Installed new gaskét seal on nozzle extension of Eng. S/N F-2003.
July 19, 1965
‘ Installed Eng.. Pos. #5, S/N F=-2003 as foilows:

Installed gimbal block bolts and connected stiff arm struts.

Installed new LOX pump seal and LOX pump inlet bolts.

Installed fuel pump inlet bolts.

Installed nozzle extension and bolts.

Installed overboard drain lines and engine area purge lines.
Installed Eng. Pos. #4, S/N F-2007 same as Pos. #5.

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

Eng. S/N P/N Qut S/N Out P/N In S/N In
F~2003 208081 L068183 2090241 Lo74921
F-2005 208081 7031300 209241 Lo689L6
F-2007 208081 7076087 209241 Lo7L4922
F-2010 208081 4068305 20924]_  L068840
‘ While at Engine Prep shop, Eng. S/N.F=2003 turbopump on LOX side
was disassembled and cleaned down to the main LOX seal. LOX seal was leak

checked at 25 scim,



July 10, 1965

Continued engine installation as follows:
Torqued and safety wired LOX pump inlet and fuel pump inlet
bolts, Pos.b#h & 5.

Torqued gimbal block bolts and nozzle extension bolts, Pos. #4

&5.

Installed pitch actuator supply line, Pos. #b.

Connected pitch and yaw actuators, Pos. #bk.

_Connected wraparound lines and engine area purge.supply lines,
Pos. #bL. :

Pos. #5.

Connected wraparound 1ines XKMXEKEXMEXAXAXXBUXYEXEUPPIXXXXKEX

Reinstalled turbine hanger covers and turbine peramanent insulation
Pos. #h.

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 yawvactuatOr return line, P/N 60B83004-1E, S/N 0000065 Pés.
#h.

Realigned pitch actuator supply line, Pos. #l were found slightly
biickled. |

Connected engine area purge supply lines on Pos. #l 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 & 5.

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



‘ Reinstalled permanent insulation on turbine and turbine hanger covers,
Pos. #2.
Removed gimbal actuator locks, Pos. #1.
Connected LOX dome outlet to heat eXchangef 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 iﬁstrumentation between Pos. #2 and #L:
DA1018 DA22 DA39
DAIO19 DAIO
Installed hypergol simulator, Pos. #2.

July 13, 1965

Compieted 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 flusﬁ unit, Pos. #5.
Welded in plétes to cover gaps on engine access platforms at Pos. #2
and #bk,
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
bisconnected 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 #L:



= DA1018, DA9, DA2, DA3A, DAS9, DA]0]9, DA37, DA12A, DA8, DA1015, DA22, DAIlI,
. DA]3A? DA1, DAIOI12, DAIO, DA36, DA5, DA33, DA7A, DA39, DA|L+, DA13, DAITLA,
DA12,
This completes instrumentation changeout, Pos. #2 and #L.
Reinstalled CAl1A-kL, Pos, #4.

Reinstalled DA3A-3, Pos. #3.

July 14, 1965

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

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

Performed LOX dome and GG LOX injector flush, Pos. #5._'Removed‘flush
unit and reinstal]éd.dome plugs, GG LOX check valve and GG continuous LOX
purge line,

‘ Installed LOX dome flush unilt', Pos. #1, performed LOX dome and GG
LOX injector f]ush, Pos. #1, ‘removed flush unit and reinstalled dome plugs,
GG LOX check valve and GG continuous LOX purge line,
Performed H.E. could 'drop-off' test, Pos. #2, #3, and #:
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
L.0 in. water, 2.5 in. water.

Installed new H.E. LOX inlet seal, Pos. #3; P/N LOoL673-27-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

LOL673-27-F, He outlet P/N 306261-3, LOX 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 cbntinuous LOX purge.

Installed hypergol simulator, Pos. #2, #3, #b.

Gerald Thompson reinstalled chamber exit sbray'lines and braces removed
for engine removal.

Installed LOX dome flush unit, Pos. #2, performed LOX dome and GG LOX
injector flush, removed flush uﬁit, reinstalled dome plugs, GG LOX check
valve and GG continuous 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. 1 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, L,
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, DA1LA-3, DA33, Pos. #3.

Relocated DA3A, DATLA, DA33, Pos. #5.

July 15, 1965

Installed gimbal block boots, Pos., #1 and 5.

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

Changed out pitch actuator return line, Pos. #4, S/N F=-2007:
Out - P/N 60B84003-1F, S/N 0000060; 1n - P/N 60B83004~1F, S/N 0000069.

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

lnstalled GG fuel injector purge wraparound line for cocoon 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 outlet

flanges, Pos. #1 thru 5.

Added base plates to L 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:

Out: P/N 60B8300L-1F, S/N 0000063

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

Installed DAIA=L,

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

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

Completed instsllation of all cocoon bracketry and thrust chamber panels,

Pos. #3 and 5.

‘ July 16, 1965

Reinstalled DA1019-1, Pos. #I.

Reinstalled DA-1012-3, Pos. #3.
Completed reinstallation of turbine permanent insulation, Pos. #4.
. Reinstalled CA1A-2, Pos. #2.

Removed manual engine actuator handling rig from engine platforms 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 out in the pump J-box.

Activated and checked out cocoon purge, Pos. #3 and 5. Hand reg. 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.

N
. <



July 17, 1965

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

a. Position #1 - 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.
Seals were replaced.

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

. placed.

d. Positions #3 and 5 - A sma]l leak at the helium outlet seal leak
detect boss, Pos. #3, LOX outlet seal leak detect boss, Pos. #5.

e. Position #1 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 hyd}au]ic system engine
control system, thrust vector control system, flush bleed, and leak check.
Internal leak found in hyd. skid valve.panel gage. Replaced faulty gage.

Performed engine sequence te;t. Attempted complete stage sequence
test. Unsuccessful due to faulty operation 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 sequence 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 manual engine actuator bracket covers, Pos. #1, 2, 3, & L,

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 L4 sequence tests. Two were successful.

GG ball valve position switch, Pos. #1, S/N F-2005, was replaced by

Ball's shop. The switch actuator rod was frozen and had broken loose from

‘the ball valve linkage.

Extended and retracted pitchaand yaw actuators at all engine positions

to checkout gimbal equipment.

. Removed manual engine actuator bracket cover piates at two positions.
Installed manual engine actuators, Pos. #3.
Drained hydraulic control 'system.
Installed the following transducers:
DA1A-3, DA12-5, DA7-3, DAIL-2, DAlA-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.



~

3 _ Instailed 0-~100 p:s.i.g. gage in heat exchanger water supply line, A.M.F.
1'II’ unit, = |
Conhected manual engine actuators, Pos. #3. This required removal of
cocoon bfachi‘gyound turbopump.
Disconnected pitch and yaw supply and Eeturn ducts, pitch and yaw
actuétors;§EQ§; #3.
Installed new actuator engine connect pins and actuator beflows, pitch
and yaw, Pos. #3.
Reconnected pitch and rsyaw 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
stairway.
Reinstalled CAl0-3.

‘ July 22, 1965

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

no 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 also. Switch assembly was reassembled and
reiﬁstalled on GG ball valve. Oberation OK.

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

Yaw actuator, Pos; #1, S/N 10 MOOG, went hard over 5,20 exfend wi th
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 DA1A-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 flu;h bypass valve.

quught_up A.M.F. hydraulic unit and cycled yaw actuator, Pos. #1 for
Bill Howard. Also cycled yaw actuator, Pos. #4 for Boeing people to observe
actuator return line movement.

Worked on cocoon installation, Pos. #3 and 5.

Performed cocoon purge checkout with recorders on; results as fol lows:

Loader Out DALO26-3 CALO12-3 T set
Pos. 3 Only 160 p.s.i.qg. 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 Cold 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 control system for actuator removal.

Removed manual engine actuators from Pos. #3 and instalied at Pos. #l.

Removed yaw actuator, Pos. #1; and reinstalled new yaw actuator. Pin
and nut were galled during removal and were repiacedf Ouf - P/N SOM35008,

S/N MO0OG 10; In -~ P/N 50M35008, S/N MOOG 13.

~



Reméved flush bypass from Greer hydraulic unit and installed Grayloc
GR25 blind flanges at connections.

Plumbed drain line from Greer waste catch tank.

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

Installed fﬁe] pump. infet gimbal boots at Pos. #3, S/N F-2008. Inter-

ference problem between No. | pump inlet and instrumentation cable. Top

of boot cannot 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 OK''. 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.ﬁnits, 800 gal. iﬁ Greer, topped off
with 60 gal. in the A.M.F. unit.

Repaired switch adapter fn the A.M.F. supply valve.

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

Removed manual engine actuators from Pos. #I.

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

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

Continued cocoon installation, Pos. #3 and 5.

Changed out MV7LVE stop backup solenoid, Pos. #3. Out - S/N 10, In -

S/N 309.



— July 27, 1965 '
’ Installed two new APCO pressure regulators (dome loaded) in hydraulic
" skid panel.
Changed out DAILA-1, 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 console.
c. Servo accumulator pressure low die 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 lines
at Pos. #3.utilizing old engine area purge lines.
Gimbaled Pos. #1 and 4 with motioﬁ gameras on actuator return lines:
1 c.p.s. + 20 yaw - Sine
2 c.p.s. + Ié yaw = Sine

° Yaw - Sine

2 cop.s. *+ 3
2 c.p.s. * 30 pitch - Sine
+20 step yaw = 1 c.p.s.
| E.p.s. +2° yaw - Sine

Recalibrated Pos. #1, 2, 3, & 4, pitch and yaw actuators for +3°, %

o =
2 inches, with control and recorder room.
Re-plumbed photocon water drain line, Pos. #5.
‘ Continued cocoon inst?llation Pos. #3 & 5.

Calibrated Pos, #1, dome position pftch and yaw planes, Pos. #1 - 429,

20 = 1 inch.



, July 28, 1965
' Greer hydraulic unit main No. 1 pump shaf.t seal went out over night
leaking approximately 200 gal. of RP-1. Greer unit was started but seal
leak did not imprové.
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 éngines,'leak checked and closed fuel prevalves,
drained down fuel system.
| Re-installed: DA3A-1, DA3-1, DA22-1, DAl1012-2
‘Welded four camera mounts below each holddown arm and one mount on north
side of S.E. tower leg for Jack Méss.
Removed and plugged up DA8SA-3 & 5.
‘ Welded the fo-llowing thermocouples on the engines:

CA5049-2, CA5051-2, CASOSS-IA, CA5055-4, CA5055-5, CA5058-2, CA5059-2.

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. Cutoff due to LOX pump fnlet,,Pos. #3, S/N
F=2008 below redline. (Auxiliary pressurizing valve did not open).

Pos. #U4 pitch actuator, S/N‘I8 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 hypergol



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 injectors on all engine positions. Injectors OK.

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 S-1C-08.

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

Augqust 2, 1965

1. Drained down hydraulic control system, removed heat shield manual

engine actuators, Pos. #4.
2. Changed out pitch actuator, Pos. #bh:
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. | 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 wHeeI puller to remove pump half of coupling.
e. Changed out seal.
f. Reassembled pump—and motor. Used dry ice to pack pump shaft
énd heated pump coupling.

L. Changed out CALO12-3,.

5. Removed, cleaned, and replaced strainer in A.M.F. water supply line.

6. Removed DABA-1, 2, 3, & L. These were dropped.
7. Changed out CA9-1, 2, 3, 4, & 5.
8. Changed out CA2-1, 2, & 4.

9. Fabricated new bracket and replumbed DA1019-4,



August.3l 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. fnspected all actuatér nul'l positions and all actuator return lines

for buckling, Insulation was removed on Pos. #3 for inspection., Everything

oK.

L.  Tanked 770 gal. of RP~1 in Greer unit, 100 gal. in A.M.F.

5. Started Greer hydraulic unit and completed checkout. Seal OK.

6. Calibrated -actuators on Pos. #l and 2 with control and oscillographs.

7. Weld repair ed skirt on Pos. #4 and tube crack on Pos. #I.

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 L, 1965

1. Brought up hydraulics (Greer uﬁit) 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 on Pos. # 3 & 4 with control and recorder room.

“Ran a gimbal system checkout and a dry run on the gimbal program.

L.,  Tanked fuel (208,000 gal.) with hydraulics off and stage supply and

return valves closed., Prevalves on Pos. #3 and 5 were open; Pos. #1, 2, ¢

L were closed..

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

Pos. #3 and 5.



6. Performed engine drains, Pos. #3 and 5.
7. Reinstalled CA9-2.

Auqust 5, 1965

1. Brought up hydraulics (Greér'unit) and ran engine components test

and sequence test. " During first components test the No. 2 MLV, Pos. #k,

- 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

switéh on MLV. The pin retaining the yoke with the block 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 to zero.

L4, Checked off measuring program.
5. Safety wired all drain quick disconnects.
6. Performed Saturn Pre-Test countdown. _
s . .
7. Conducted Test S=I1C~10 at approx. &#. & PM for A/QKj?AJ%>a*4Q/»’ sy
) 2 I s
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 | 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.

Auqust 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 128B, zone L, seeper at manifold.

c. Tube 168B, zone L, seeper at manifold.



‘ L4; Preserved turbopumps, Pos. | thru 5.
August 9, 1965 -

. jnspeCted main injectors, Pos. #l thru 5. |Injectors on Pos. #l, 3,
" L4, & 5 were OK. Pos. #2; S/N F-2010 injector was found cracked as follows:
a...AA0.003“'separation I-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. Compaftment 6, a 0.603“‘séparation 2-inches long, same as above.
¢. Compartment 7, a 0.003“_§eparation S+inc5es long, same as above.
2; Drained down hydraulic controllsystem.
3. Started removal of cocoon insulation, Pos. #3 & 5.

August 10, 1965

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

were heavily sooted from throat down.

2, Cleaned up. the thh ]evél.fn 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.
L. - Inspected pitch and yaw actuator return lines, Pos. #I1, 2, 3, & 4 for
buckling. .

August 11, 1965

1. Completed removal of cocoon on Pos. #3 & 5 exceﬁt for heat exchanger
lines and wraparound lines insulation.
2, Removed heat shield coveré over manual engine actuator brackets, Pos.
#1, 2, 3, & 4.

' 3. Installed manual engine actuators, Pos. #1, 2, 3., él-}.



August 11, 1965

1. Completed removal of cocoon on Pos. #3 &5 except for heat éxchanger
lines and wraparound lines insulation.

2; Removed heat shield covers over maﬁual éngine actuator brackets,
Pos. #1, 2, 3; & L.

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

August. 12, 1965

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

#1, 2, 3, & L.
2. Installed gimbal actuator locks on pitch and yaw actdators, Pos. #1,
2, 3,¢ L.

3. Removed: DA1015 - 1, 2, 3, & L
DAIOI7-1, 2, 3, & 4
DAIOI8-1, 2, 3, & L
DAf019-|, 2,3, ¢k
CA1014~1
L, Removed servo-valve covers on Pos. #l pitch_and yaw, Po;. #2 pitch

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

~Auqust 13, 1965

1. Removed pitch and yaw actuators, Pos. #l, 2, & 3. Removed yaw actu-

ator Pos. #U4.

Location _ : P/Nfoui S ‘ S/N Out
#1 Pitch 50M35008 | H.R. 016
#1 Yaw ~ 50M35008 ‘ M. 13

#2 Pitch 50M35007 M. 23

#2. Yaw 50M35008 M. 25

#3 Pitch 50M35008 M. 22

#3 Yaw 50M35008 M. 19

#ht Yaw 50M35008 M 1T



‘ 2, Began cleaning soot from burned areas on Pos. #3 and 5,
. 3. Removed, cleaned and replaced water strainers in water pump No. 1 and
No. 2 pump inléts, and Greer H.E. water supply line.

“August 16, 1965

1. Delivered seven actuators to Astrionics Lab for refwork.

2. Completed cleaning engines Pos. #3 & 5;

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

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

5. . Welded grating down at.fhe Ne. entrance to the rblling deck.

Auqust 17, 1965

1. Removed Pos. #1, pitch and yaw actuator return linesAand gavé lines,
seals, nuts, Bqts and washers to F-1 Stand to be used on F-2009, Test FW-
."II' © 011,

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

Yaw - P/N out R-1143, S/N out OOQOOI
2. Performed dye penetrant check on turbine exhaust manifold, heat ex-
changer helium ana LOX inlet and outiet flanges, and igniter bosses on
Pos. #1, 2, 3, 4, & 5: |

Pos. | -‘3 - %' weld cracks in omega joints.

Pos. 2‘- 2 - 1" weld ?racks in omeéa joints; 2 - ' weld cracks at
tob of gussets. |

Pos. 3 = 2 = " cracks in gusset welds.

Pos. 4 = 11 cracks in gusset welds.

‘Pos. 5 -y ﬁracks in gusset welds.

See thrust chamber exhaust manifold damage report forms for location.

‘ 3.Removed cocoon from rolling deck and stored in Nww 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, L, & 5:

Pos.  S/N. LOX He
1 F-zods_ 4.5 (&' seal) 3.5
2. . F-2010 2.5 3.5
3 F-2008 4.0 4.0
L F=2007 1.0 . b5 (3" seal)
5 F-2003 1.5 5.0 (" sgal)

. Z. Re-instélled heat exchanger helium and LOX inlet énd outlet flanées,'
‘torqued boIts.I.Used old seals, Pos. #1, 2, 3, 4, & 5,

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

L, Delivered LOX prevalve to Fab Lab.

5. Cleaned up rolling deck and engine levels.

6. Removed pitot static pressure pickup from nqzzle extension on Pos. #5.
7. Removed,  inspected, and re-installed thrust chamber drain quick dis-
connects on-Pos. #1, 2, 3, 4, & 5. New seals were used (901-SC, Pos. #1,
2,'3, & 5; 900-S, Pos. #U4).

8. Began prep. on Pos. #5, S/N F-20033%for engine removal.

August 19, 1965

1. Completed prep. on.engine Pos. #5 for_removél.
2. Prepared‘engine Pds. #1 and 2 for removal:
a. Disconnected wraparéﬁnd‘lines.
b. Removed all but four bolts in FPI and LPI.
c. Removed all but eight bolts on skirt.

d. Disconnected fuel bubbling lines and DA2010-1 and 2.

e. Removed four gimbal block bolts.



f. Removed engine area purge lines. -
g. Removed overboard drain lines.
3. Had engine dollys and engine vertical installer delivered to test

stand. .

L. Had all electrical control and instrumentation cabling disconnected -

“from Pos. #1, 2;2& 5:

5. Disconnected  flame curtains from Pos. #l, 2, & 5.
6. Removed access. platform sections at Pos. #2 & L.

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

~ August 20, 1965

1. Loaded LOX outboard PVC compression tool and handling fixture on

. truck for shipment to Rocketdyne EFL.

2, Removed Engine Pos. #1, 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, Pos. #3 & 5.

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

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

L, Tightened up all firex nozzles on rolling deck level "and engine de-

luges.
5. Installed drain valves on swirl chamber for hydraulic control system,

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

6. Began weld repair of rolling deck.

August 24, 1965

. Continued installation of engine area purge tubing, Pos. #3 & 5.

2. Continued weld repair of rolling deck.
3. Fabricated and installed new handrail sockets for engine platforms,

Pos. #U4.



‘ Coh, Ordered new gimbal block bolts, nuts, and washers.
5. Completed tightening all engine deluge and rolling deck level firex
nozzles. |
6. Removed flak curtain bracket covers and began fabrication of new

metal covers.

August 25, 1965

I. Continued weld repair of,rolling.dgck.

2. Completed fabrication of new flak curtain bfacket 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. Inst_a‘l‘led new southwestern pressure switch in hydraulic skid valve
panel for hydraulic press. OK (1400 p.s.i. pickuﬁ, 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.

L, Installed hand valve upstream of remote controlled‘valve in inert
prefill line. -
5. Installed new remote controlled solenoid valve in inert prefill line.

"August 27, 1965

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

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

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

August 28, 1965




1. Completed fabrication and installation of hydraulic auxiliary fill
line.
"2.  Continued fabrication of thrust chamber entry rig platforms.

3. Replaced tygon tubing on thrust chamber drain hoses.

August 30, 1965

1. Replaced éll thrust chamber 3/8' quick disconnects and added néw

lines as required to provide 4 each at each engine position.

2/ A slight amount of fuel drained from Pos. #1 and 2 hydraulic supply
and return lines at-Sta. 109 when M.E. Lab people disconnected umbilical
'ﬁlate_No. 2. :When air entered the lines, some residual fuel bléd out of
lthe lines.

3. Installed blfnd flanges on hydraulic supp]y and return stage interfaces,
| Pos. #1 & 2.

L, Completed fabrication of 2 new thrust chamber entry rig platforms and
handrails. |

5. ' Began fabrication of equipment cabinet at Pos. #4, rolling deck level.

Auqust 31, 1965

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

4, Completed'fabrication of equipment cabinet at rolling deck.

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

lamp.



September 1, 1965

1. Replaced GG injector assembly with latest configuration, Eng. S/N
F-2003.

P/N out - 308331

S/N éﬁt§j35979]8

P/N in - 308335 -

P/N_out - L073872
Z. During injector 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 -

308432,

3. Fabricated strainer screens for preservative oil drain buckets, Pos.
#1, 2, 3, L4, 6 5.
L, Sent old GG water shield covers to warehouse.

5. Bolted down two plates on rolling deck.

September 2, 1965

1. Installed shelf in new storage cabinet and painted.

< 2. Completed installation of new GG injector, S/N F-2003.

3. Bégan installation of thrust Vectqr control system on S/N F=2003,

"hardware was obtained from S/N F-2010.
L, Began installation of name plates on engine service tubing interfaces.

5. installed safety lines on engine access_plétforms 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. fnstalled name plates on;hydraulic firek control panel. Installed
missing.naméplétes on hydraulic skid valve panel.

'3. Fabricated and installéd new telephone stand for 12th level sW.
fower ieg. |

L, Straighténed up cabinets in 11th level sw. tower'leg and performed

general c]eén up.

Ll

September 7, 1965
f. Installed new bolts and loéknuts on eﬁgine servicing laaders.

2, Checked all enéine servjcing flexhoseé'aﬁd replaced damaged ones.

3. Paiéted hoists and ;natch bLo;ks_on engine level. )

L, Removed feméinfng cocoon bracketry on S/N F-ZOOé.

- 5. FabriCafed_and installed new hooks for holding back folddown portions

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

| September 8, 1965

1. Mounted air breathing pump permanently on rolling deck.

2, Beganbfasrication of .protective enclosﬁre for air pump and breathing

geéf, |

3; 'Begén fébrication of handling dol]y for actuators.

ﬁ; Began inspecting ana preparing gimbal block bolts for engine installation.

September 9, 1965

»l.‘ Completed fabricaffon of protective enclgsure for air pump-and painted.
2. cieaned inspected and lubricated aétua?or bolts for upper and lower
¢6nnections. _ | : iﬁ"ﬂ.'- s
3. Replacea all 3/8” tygon drain hoses, Pos. #2;6

L, Fabriaated and instailed a door lock assembly for air pump enclosure.

5. Fabricated hanger assemblies for engine service ladders and installed

on engineddeck,



‘  September 10, 1965
. 1. 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 fébricatiOn andlbui]dup 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 and nozzle extension in Pos. #2.
4, Installed new fuel pump inlet and LOX pump inlet seals with new bolts.
5. . Installed gimbal .block bolts and hooked up manual engine actuators

to Pos. #2.

Ség;ember.IB, 1965

1. Continued fabrication and bgildup of facility panels for MTF.
‘ 2. Conti.nued hook-up of Pos. #2, S/N F-2003 as follows:
a. Torqued and dsfety wired LOX and fuel pump inlets.
b. Installed overboard drain Iines.
c. Began iﬁstal]étion of engine area purge tubing.

d. HooKed up wraparound.

September 14, 1965
1. Continued fébrication and buildup of facility panéls for MTF.
2. Changed out engfne;éervicing erxhoses,_9_e;ch, at each engine pos=
ition. . .
3. Continued hook-upvof Pos. #2, S/N F=-2003 as follows:
| a. Torquéd and safety wired wraparound lines.
b. Completed installation of engine area purge tubing.

c. Torqued nozzle extension bolts.



September 15, 1965

1. Continued fabrication and buildup of facility panels for MTF.
2. Chaﬁged out stop backup solenoid valve on Pos. #3, S/N F-2008,
P/N out - MV7LE, S/N out - 309
P/N in - MV7LVE, S/N in - 308.
3. Continued installation and hook-up of Pos: #2, S/N F-2003.

September 16, 1965

1. fContinued‘fabfication and buildup of facility panels for MTF.

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

3. Frépared rolling deck and engine access platforms fqr céntér engine
‘installation. | |

L, Ordered new LOX and fuel pump inlet éeals and boits for F=3TI.

September 17, 1965

. Installed engine in Pos. #5, S/N F=3T1. Installed nozzle extension
i 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 wrapérouﬁd lines and installed overboard drain lines.

b, When installing Pos. #5, the LOX and‘fuel PVC's were too short. LOX
PVC was approx.-0.500-inch short, No. 1 fuel - 0.25-inch short, No..2
fuel - 01;25 inches short. PVC's were connected to the pump ‘inlets by

us.ing overvlength bolts and pulling them down.

September 18, 1965

1. Began installation of engine area purge tubing, Pos. #5, S/N F-3T1.
2. Installed bleed-line and 0.200-inch orifice from fuel baby-pants to -
to fuel H.P. duct.

3. Instadlled control system drain quick disconnect, Pos. #5.



L, Began fabrication of brackets and tubing for fuel bubbling line,

Pos. #5.

5. Removed all static pressure transducefs 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 folfows:‘
a. Torqued and safteyed LOX and fuel pump inlets.
b. Torqued and safetyed wraparound line and interfaces to stage.
c. Torqued skirt.
d. Instal]ed overboard drain lines.
2. Completed installation of fuel bubbling lines, Pos. #5.
3. Continued-buildup of MTF facility panels.

September 21, 1965

1. Begén removal of alf 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 - L, 5-
inches, He - L4.0-inches, Pos. #5, S/N F-3TI.

L, Picked up five actuators from ASTR, delivered to ME Lab for set
Tengths, and then delivered them to test stand.

" September 22, 19651

1. Began welding modifications to overboard drain line brackets on skirt
éf Pos. #5, S/N F=3TI. | |

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. S/N F-2010 and delivered to }nstrumentation for calibration.

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



Eng. Pos. Eng. S/N Loc. Qutrigger »VPPS/N Length
2 F-2003  Pitch 1 022 59.632

2 F-2003 Yaw 2 027 59.823

3 F-2008 Pitch 2 03 59.722

3 . F-2008 Yaw i 034 - 59.690

Tl F-2007 Yaw 2 016 59.820

5. . Continued buildup of MTF facility panels.

6. Returned 5 actuator shipping ones to ASTR.

7. Fabricated brackets for pitch and yéw‘actuatqr delta P piston trans-
ducérs, Pos. #2, 3, & L. o

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

September 23, 1965

1. Completed welding overboard drain line brackets on skirt, Eng. S/N
F-3T1. |

2. Weld repaired all exhéusterator cracks, Pos. #2, 3, & L, S/N F-2003,
F-2008, F-2007, respectively.

3. Weld repaired tube cracks on Pos. #2, S/N F-2003.

L, Welded modifications to overboard drain lines.

5. Picked up LOX heat exchanger coil bypass orifi;es from shop and
installed as follows: |
 Pos. #2, S/N F-2003, .169-inch
Pos. #3, S/N F-2008, .I69-inchi
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, flushgd with trich and re-installed GG injector and combustor

leak seél 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. Continuedibuildupjbf MTE facility panelé.

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

&l

September-Zh, 1965

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

F=-3TI1..

2. Had skirt for'Pos. 1, S/N F-4T2 delivered to stand and installed skirt
seal and Falpro C-5.
3. 'Picked up two actuators from STTW and delivered to ME Lab for setting

 lengfhs.

L, Picked up above actuators from ME and returned to stand. Set lengths
were set as follows: S/N 23 - 59.53L4, S/N 26 - 59.689,
5. Removed DA3003 for recalibration. |

6. Prepared rolling deck and engine access platformé for Pos. #l1 engine

" installation.

7. Delivered MTE facility panel No. 8 to paint shop in ME.
8. Continued buildup of MTF facility panel No. 7.

9. Ordered bolts and pump inlet seals for fuel and LOX, Pos. #], and

bolts for actuator supply and return lines.

10. Installed the following pressure transducers: DA33, DA9, DA5, DA7,

DA10, DAIl, DA8, DA3, Pos. #2, 3, 4, & 5.

§gptember 25, 1965

I. installed actuators in Pos. #l, 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. #l, and nozzle extension. F=4T2



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

3. Hooked up -manual engine.actuator on No. 2 side of engine, Pos; #1.

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

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

6. Disconnected hydraulic supply and return lines at flexhose inter-

face’and installed blind flanges.

September 27, 1965

1. Began installation of engine area purge tubing, Pos. #I.

2; Instal]éd pitch and yaw actuator return ffnes, Pos. #2, S/N F-2003:
Pitch, - P/Nv60883004-1A,'S/N 00000002. |
Yawl- P/N 60B8300L4-1C, S/N 0000036

3. Hooked up, torqued, and safety wired_pitch.and actuator feturn ]ihes,

Pos. #1, 3, & L.

4, Reinstalled DA3003.

5, Hooked up ground hydraulic supply and return lines &t flexhose inter=

face.
6. Installed overboard drain lines, Pos. #1. Ura
7. Hooked up torqued, and safety wired wraparound lines, Pos. #I.

" 8. Torqued and safety LOX and fuel pump inlets, Pos. #l.
9. Installed the folldWing-pressure transducers:
Pos. #1 DA33, DA9, DA5, DA2, DA7, DAIO, DAII{ DA8, DA3, DA6, DAILA,
.‘DA]018? DA]O]Q, DATA, DAIZA, DAQ, DA1, DA7A, DA12, DA37, DA22, DAlL, DA39.
Pos. #2 DA1018, DA]O]9, DA1, DAI2A, DA2, DAIlL, DA6} DATLA, DAL, DA12,
DA22, DATA, DAIA,VDA39. |
Pos. #3 DA7, DA1018, DAILA, DA12, DAL, DA1, DA2, DAlL, DA6, DA39,
DA12A, DAI019, DA22, DAIA. | |

Pos. #4 DA1018, DA10I9, DA6; DA1, DAI2A, DAIA, DA12, DATLA, DAL, DA22,

DA39,-DA7A, DA2, DAIA



. Pos. #5 DAIA, DA37, DAL, DAL, DA39, DAI2A, DAi,'DAZ, DA6, DA7A, DAI2,

DALLA, DA22.

10. Installed orifice in downstream side of stop'backuh solenoid vaive, .

7
/

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

September 28, 1965

UT. Inspected main injectors,{POs. #1 & 5, and'i0und the following dis-

érepancies:

a. Position #5, S/N F-3T1 - the radial baffle dividing compartments
11 and lZ.Qas foqnd_éroded in an area approximately l-inch inside the edge
oi the oﬁterfcircuﬁierentiai baffle on the #12 compartment side. The erosiqn
wa's appféximateiy 13-inches wiﬁe by 2%-inches long and about %-inéh deep.aﬁ
the upper end. |

b. Position #1, S/N F-hTZ - The radial baffle to injector weld was

1

" cracked (hairline) approx. z~inch long on the compartment No. 7 side ad-

"~ jacent to the outer circumference of the injector.

2. Performed heat exchanger coi:ls drop-off test, Pos. #1, S/N F-4T2. LOX -

'3.5", He -3.0"".

3. Completed engine area purge tubing installation, Pos. #1, S/N F=4T2.

- 4{ Torqued nozzle extension bolts, Pos. #1.

5. Removed and stored throat plugs, Pos. #1 & 5.

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

74. Ordered skirt.igniter adapters for Pos.. #1 & 5.-

8. Fabricated bracket for DA5004f1~and installed.

9._ Fabricated and installed new fuel bubbling line, Pos. #I.
10. Installed the'foilpwing pféésure transducers:
- [oa13, pA13a, pA2010, DALOOO, DALOOS]|[DATO1S, DATO17, DA1013)] [DAIS,]
S ' 4 A '

_ )
Pos. 1, 2, 3, b4, & 5 Pos. 1, 2, 3, el Pos. #



September 29, 1965

1. Prepared Pos. #Sf S/N Fﬁ3Tl:for removal. .lnstalled»protgétFVe cloéures
IoVef LQX and  fuel pump jﬁiets.v o | |
'22 . Removed nozz[e:ex£¢hsionﬁghd’eﬁgfhe fram Pos;-#S, S/N F-3T1,;and delivered
s tb engine.Prep-Shop for jﬁjectér repla;ement."Plastic,weather protector wa§
:?h$£alled compléfely der dishpan. 1Al§o, was fhstalJed on thé'engjﬁe, the

Zenpfre blue piastjc wéatﬁer coYer; |

3;‘ ‘Réplaced rollfné de;k'in fp1l'§io$ed po;ition.
L. Cénter ené}ne Qas'rémovéd without héVihg¥to remove any othef~¢ngines,
sﬁfrts, ;r aﬁy engine access plétfbrms,z The Pés.;h,chémber exit sbray
,_méanOTd and éhe Sé.”Pos,j#S chamber exif spray»ﬁanffo}ds were removed,
'Rdiliné deck and ehgihé‘fnstalfer wére opératgd simul taneously fér-removal.
7:5;;' Removed the LOX higH.pressure duct drain plugs from Pos. #1, S/N F=-

: QTZ'and inspectéd for water{~'ﬂgﬂ§; Reinstalled pldgs;

6. Checked-tﬁe orifice sfze in st§p~back—up solenoid, Pos. #4 - 0.039-inch.
7. Checked the LOX and: fuel PVC's on Pos. #5, Eng. S/N F-3T1 (Flexonics
du#tS). Measured the length o% thg_center posftion of the béllows with
enéine installed:

 LOX PVC center bellows - 5 5/8-inches

No. 1 Fuel PVC center,bel]ows‘r 6 3/8-iﬁches
No. 2 Fuel PVC center beTiéwgl? 63-inches

September 30, 1965

]', Installed Pos. #5, S/N F-3Ti after fnjector replacement, and nozzle
;xtenSIOn. ’ |

2. Torqued'énd safety,wfred LQ*band fuel pump inlets;‘torqued skirt bolts;'
._hdékeddup, torqued and safety wfred wraparound lines; installed overbéard |
drain lines; installed engfne area!purge tubing; hooked up stiff arms;

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



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

side of stOp-baCkup,sglgngjd,‘Pos;,#Zt'

.“ﬂ.

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

‘solenoid, Pos. #b.

5,

- 'Checked alignment of Pos. #1', S/N F-LT2 with results as follows:

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

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

’su1t$ as foliows;

7.

sphere to 1500 p.s.i.g.. Results as follows:

Loader in Boeing Panel -1050 p.

DALO33 #Umbilical Supply) =7L0

DALOOO (Engine CCP)-1

600 p.

630 p:

615 p.

610 p.

607 5.

CALO19 (Umb. Supply Temp)v{ ,

s.i

s.i

w

Conducted LOX'pump seal pdrgé checkout by pressurizing stage purge

DALOOY -1

" -2 - 86 p.s.i

1 '3,;'85 p.
"o oL < 8k p.,

W

1 _5', 84np_

,Oétobgr 1471965

1.

w

w
e

.9

.iig.

8L p.s.i.g. (Eﬁgine'CCPWj

Removed manual.engine actuators, pitch and yaw, from all outboard

“engine positions.

@

3.

Removed gimbal actuator locks, Pos. #1.

Performed ground hydrauljc system components test.

Received .erroneous



‘indication of~A.M.F. filter high‘aelta P. Failed to pick up open indication
,pnkA.M.F. return @émve.'

L. :Br0ught up hydraulics, A.M}F. L=pumps, p?essuriégd to 1500 p.s.i.qg.

;&d perférmed ajl leak cHecks on faciliéy, stage, engine closing.control,
and thrust vector control systems. ‘All hydréulic leak checks completed
except for engine openging contfol'gystém. Ran hydraulics for approx. 14
hrs. flush.

5. Removed dEain quick disconnects from MFV's, Pos. #1, S/N F=4T2 and

installed 3/4-inch plugs.

6. 'W;;h hydraulics up, cheqked null position on all actuators:
Pos. Pitch Act. Shift Yaw Act. Shift
1 ‘ e | 9' 12!
2 - 0 6'
3 6' - ' 6!
L | | 0 9!

7. Trich flushed LOX dome on Position #1, S/N F=4T2 with Tow 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 pickups for DAIS-1, 2, 3, 4, & 5.

11. Insfalled CAl1A-1 and CAITA-5,

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

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

1L, Modified engine platforms fof clearance at Pos. #2 and 4.

15. Hooked up all engine service lines.



October 2, 1965

1. Flushed the LOX domes and GG LOX injectors, Positions #2 and 5.

2. Brought up hydraulics (A.M.F. unit) afdd 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.
L, Activated low LOX dome purge system,toa&er - 360 p.S.i.g.; Reg. outlet =
350 p.s.i.g., DALOOO~-1 - 200 p.s.i.qg.

5. Performed 5 engine sequence tests,

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

7. Performed all engine purge systems leak checks.

8. Trouble-shoot No. 1 MLV switch problem. Attributed fo control wiring.
9. Changed out DAI3-4 and DAI18-1:

October 4, 1965

1. Rfessurized to 10 p.s.i.g. the LOX and fuel propellant feed systems and
leak checked:

2. Changed out stop-backup solenoid valve, Pos. #5, S/N Out - 159; S/N In -
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, Torqued gimbal block bolts, Pos. #1 and 5.

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

6. Leak checked LOX and fuef pressurization systems.

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

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 connector
(s/N 027). Pog. #2 pitch actuator is nervous. (S/N 022),

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

11. Encountered troub]é starting No. 1 main motbr on A.M.F. hydraulic
unit. High current overioad would kick motor out of startup. Suspect
check valve failure downstream of compensators on either pump No. 1 or No.
2. |

12, >Checked out Pos. #4 turbopump heater problem. Engine OK - Open cir-
cuit in control wiring.

October 5, 1965

1. Changed out #-Inch check valve in compensator outlet lines, pumps No.

| 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 tq unload valve at start command.

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

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

6. Changed‘out: DA3-5, CA2-1, CA9-1, CAIOIL=1, CALOO9-5, CA2-2, CA9-2,
CAL4008-5, CA2-3, CA9-3, CAIO-1, CA2-L, CA9-L, CA10-5, CA2-5, CA9-5

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

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

9. Performed engine componénts and sequence tésts.

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

MFV.



11. Changed out following flight transducers: D9-1 P/N OQut - NA5-273I6T15-1C,
S/N Out - 1703; P/N In = NA5-27316T15-1C, S/N In = 2133

D9-5 P/N Out - NA5-2712T15, S/N Out 3946; P/N In - NA5;27316T15-1C, S/N
in - 2131

D10-5 P/N Out = NA5-27316T1=-1C, S/N Out - 2121; P/N In - NA5-27316T1-1C,
S/N In - 2122

Badvtransducers were givenito Bob Henry for investigation 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 engine actuators and gimbal actuator locks, Pos. #2.
L. Picked up two new actuators and changed out Pos. #2 actuators.

Pitch (P/N 50M35008) S/N Out - 022, S/N [n - 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. Coﬁtinued troublhe=shooting A.M.F. hydraulic unit. Everything worked
OK. Problem appears to be intermittent. Either MV74 hangs up or control
relay sticks. |
7. Conducted several sequence tests. High LOX dome purge comes on at
X-20 sec. (Full pressure).
8. Exercised pitch and yaw actuators, Pos. #2.
9. Removed manual engine actuators and gimbal actuator locks from Pos. #2.
10. Retorqued Pos. #1, S/N F-4T2, MFV No. 2 opening control seal and stopped
leak.

11. All maln engine valves were cycled 9 times.



’. October 7, 1965
: T.

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

2. CondﬁCted components test.

3. Performed 3 sequence tests Wlth‘osci1¢ographs on. One sequence test,  the
T. ET and GG igniters were hot-fired. Falled to pick up GG ball valve open
signal, all engine positiqns, all three sequénce tests.

L. Performed dry-run gimbal program.

5. During actuafor callbration, pitch and yaw actuators, Pos. #l, had high
frequency oscillations at 0.2° retract.

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

p lumbed &-inch line to bottom of preservative oil tank for agitation. In-
stalled z-inch check valve at bottom of tank inlet.

7. Installed delta P level gage and 0-500 p.s.i.g. pressure gage on pre-

‘ servative oil tank.

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

9. [Installed manual engine actuator heat shield covérs, Pos. #1, 2, 3, & 4,
" 10. Patched tube crack in S/N F-2003, Pos. #2 with R.T.V.

October‘8, 1965

1. - Brought up hydraulics, A.M.F. unit, at 9 a.m. and took hydraulic samples
at 10 a;m. See sample log book for resu]ts.

2. Ran engine sequence test with oscillographs for GG ball valve signals..
. 3. Performed engine components test and one more sequence test for control.
L. Did not het GG ball open on oscillograph. Cycled each engine, one at

a - time and metered GG ball valve switches to verify ball valve operation.
All switches OK.

5. Filled A.M.F. hydraulic reservolr during fuel fill operations.

. %6. Recallbrated all pitch and yaw actuators.

.



7. Approximately 12:30 p.m., Pos. #2 yaw actuato} return line was found
’ cracked and leaklng. éhutdown hydraulics and changed out line:

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

P/N In - 60B83004=1B, S/N In - 00BDOOO6
8. Repeated hydraulic sample analysis.
9. Developed pump heater problem, Pos. #5, S/N F=3T1 after LOX loading.
Problem was blown fuse in Control current amplifier.
10. Completed all items on pre-test countdown.
11. Con&ucted S-1C-11, duration..

12. Secured test facility and went home.

October 11, 1965
1. Bréught up hydraulics and performed trichvflush and water flush pro-
cedure on all engines;. '
- _ 2. Water leak checked thrust chamber jackets, all engine position. 0ld
’ leak on S/N F-2003, Pos. #2.reoccurred. Leak was due to transverse weld
crack, tube 95, zone 2.
3. Preserved turbopumps, Pos. # 1 thru 5.
L. Inspected main injectors, Pos. #I thquS. Pos. #3 was found cracked.
Refer to inspection report for details.

5. Gage readings on tap LBl during turbopump preservation were as follows:

Pos. #1 - 200 p.s.li.g.
Pos. #2 - 190 p.s.i.qg.
Pos. #3 - 215 p.s.l.q.

Pos. #4 - 200 p.s.i.g.

Pos. #5 - 240 p.s.1.qg.

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

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

a. Drainéd down hydraulic control system.




o ?. Disconnected all Qraparound lines from stage and installed gfo-
téétive covers.
.;. jﬁémdQed ovefboard drain lines.
td{ _Discdnnectea engine area purge Jinés.‘
e. Removed all but'four LOX and %uel pump inlet bolts.
f. Removed & gimbal block bolts. '
g. Removed all but 8 nozzle extension bolts.
h. Discqnnected a;tuétors, installed locks.
i. fnstalled manual engine actuators. .
j. Disconnected flame curtain from dishpan.
2. Began prgparétion on Pos. #5, S/N F=3T1 for cocoon insulation in~
stallation.
3. Removed engine area purge tubing from Pos. #5.
L. Prepared rolling deck and engine access platforms for engine re-
mqval.

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.

4; 'Secured ehgine access platforms.

October 14, 1965

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

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

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

'A 3. .7B¢gan engine torque checks on Positions No. 2 and. 5.

3




October 15, 1965 o . .
‘ > 1. Installed new fuel pump balance cavity retltn lines on Pos. #1, S/N

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

Pos.'#l ) , Pos. #2
P/N Out - 19-458782 ‘ P/N Out - 19-458782 °
S/N @ut - None . | S/N Out - None
P/N In - 19-458784% P/N In - 19-458784
S/N In - None | S/N In = None

2. Began familiarization of Boeing personnel with facility and operations.
3. Began cocoon installation on Pos. #5, S/N F=3TI.
L, Installed 0.843 orifices in fuel pUmp balance cavity return lines,

Pos. #1 and #2. Same as old ones.

October 16, 1965 o

1. OFF=DAY.

' 2. Aceds people worked on cocoon installation, Pos. #5.

October 18, }965

1. Installed fuel pump balance cavity:return line on Pos. #5, S/N F=3T.
P/N Out - 193458782 P/N OutEST19~458784
S/N Qut = None - S/N In = None

2. Installed engine and nozzle extension in Pos. #3, S/N F-2008.

3. Completed engine torqﬁe checks on Pos. #1, 2, 4, and 5.

L, Dye benetrant inspected<fhe turbine exhaust manifolds on Pos. #1, 2, L,
and 5. OK.

5. Installed 0.844 orifice in fuel pump balance cavity'reéurn line, Pos.
#5, g/N F-3T1 - Same as old ones.

6.. Continued cocoon insulation installation,

October 19, 1965

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

a. Torqued and safety wired LOX and fuel pump inlets.



b. Installed and torqued pverboard;dréin lines.

c. Hooked up and torqued wraparound lines.

d. Connected engine area purge lines.

e. Hocdked up actuators to engine, torqued, and connected and torqued

actuator supply lines.

f. Torqued nozzie extension bolts.

g. lInstalled 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. #L: S/N F-2007:

P/N Out - 19-458782

1S/N Out - None

P/N In -.19-4588784
S/N {hi=~None

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

Pitch

P/N Qut - 60B83004-1F
S/N Out - 000007S
_P/N In - R11423-5

. S/N tn =~ 05

Yaw

P/N Out - 60B8300L4-1F
S/N Out - 0000062

P/N In - R11423-5

S/N In - 06

5. Completed torque checks on Pos. #3, S/N F-2008.

6. Changed out control orifices in Pos. #5, S/N F=3T1 as follows:

#1 MLV Opening -

#2 MLV Opening
#1 MFV Opening -

#2 MFV Opening -

Out

Out

Out

Out

0.161, In
0.161, In
0.089, In
0.089, In

0.

0.

0.

0.

GG ball valve opening ;.Out - 0.079,

7. Fabricated and installed new bracket
#5. _
8. Installed 0.775 orifice in fuel pump

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

180
180
082
082
fn - 0.098

for stop backup solenoid, Pos.

balance cavity return line, Pos.

9. Continued cocoon insulation installation.



. October 20, 1965
" 1:. Changed out pitch and yaw actuator return lines, Pos. #1, S/N F-4T2; Pos.
#2, S/N'F-2003; and Pos. #4, S/N F-2007, using new seals and bolt aésemblies.

Torqued an&‘safety-wifed all connect:flanges.

Pos. #1 . P/N Out - 60B8300L-1F P/N Out - 60B83004-1F
. S/N Out - 0000066 S/N Out - 000006L
) P/N In = R11L423-5 © P/N In = R11423-5 ..
j 'S/Nin =01 - = S/N In - 02
Pos. #2 P/N Out 60B83004-1A P/N Out - 60N8300k4-18
‘ S/N Out - 0000002 S/N Qut - 0000006
P/N In - R11423-5 P/N In = R11423-5
S/N In - Ob S/N In - 03
Pos. #L~ . P/N Out - 60B8300k4-1F P/N Out - 60B8300L4-TE
o S/N Out - R11423-5 S/N Out - 0000065
' . ‘P/N In = R11423=5 P/N In - R&#423-5
‘ S/N In - 08 S/N In - 07
2. Installed new fuel pump balance cavity return line, Pos. #3, S/N F-2008:

P/N Qut - 19-458782, P/N In - 19-45878L
S/N Out --None, S/N In - None. |
3.. Weld repaired chamber tube leak, Pos. #2, S/NvF-2003.
4, Fabriéated and installed calorimeter purge line, Pos. #5, S/N F=3Tl.
‘5. Deleted GG injector to combustor and GG combustor fo turbine inlet leak
seél‘parts and errboard vent line, Pés. #5,'S/N F=-3TI.
6. Insfalled 0.843 orifice in fuel pump balance cavity return line, Pos. #3,
S/N F-2008, same as old one.
7. .Continued cocoonlinsulation installation.

October 21, 1965

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

‘ A.M.F. hydraulic unit.



2. Changed out boost pump pressure OK pressure switch on A.M.F. hydraulic
fuﬁft. Repléced old dual-snap with Wouthwestern. New switch set at 50 p.s.i.g.
3;, vChanged out control orifices in Pos. #1, 2, 3, & b as‘follows:

Pos. #1, S/N F-iT2:

#1 MLV Opening - Out - 0.161 In --0.180

#2' MLV Opening - Out = 0.]6] in - 0.180

HL MRV Opening - Out = 0.089 In - 0.180

o #ilMFVMOPeningl-VOUt - 0.689 “In - 0.082
GG Ball Val&é'obening‘- Out - 0.079 In - 0.098

Pos. #2, S/N F=2003:

“#1 MLV Opening = Out - 0.160 *  In - 0.180
42 MLV Opening - Out = 0.16] In =0.180
#1- MFV Opening“; Out -‘0.089 In - 0.082
#2 MFV.Opening'f Out - 0.089 In - 0.082

GG Ball Valve Opening = Out = 0.079 In - 0.098

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

#1 MLV. Opening = Out = 0.16] In - 0.180
#2 MLV Opening = Out = 0.161  In = 0.180
#1 MFV Opening --Out - 0.088 In - 0.082
#i MFV Opening - Out -~ 0.089 in - 0.082

GG Ball Valve Opening - Out = 0.079 In - 0.098
Pos. #4, S/N F-2007:

Qut'- 0.16]  1in = 0.180

#1 MLV Opening -

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

#1 MFV Opening - Out 0.089 In 0.082

#2 MFV Opening - OutA- 0.089 In - 0.082

GG Ball Valve Opening = Out - 0.079 In - 0.098



4o Flushed LOX dome and GG LOX injector on Pos. #3, S/N F-2008.
‘ 5 "Replaced the following transduceré: ' J ‘
DA-;'I;3, CA2-2, CA9-2, DA7-1, DA15-3, CA2-'3,VCA9-3, DA18-1, CA9-1, CAZ-A,M
| CA9-L, DAI3-2, CA2-1, CA2-5, CA9-5. o
6.f Removed manual enginé actuators from Engine Positions No. 2, 3, aﬁé Q.
7. Removed gimbai actuator‘ldcké, Pos. #3.

8. gontinued cocoon insulation installation.

October 22, 1965

R Brought up hydraulics and performed engine components test. (A.M.F. unit)
2. Rén quick check t;st on high LOX dome purge system after new 2-inch
supply line installation. DALQO0O-1 through 5 ranged from 640 to 660 p.s.i.g.
with Toader at 1000 p.s.i.g. \ |
3. Checked out LOX pump seal purge - OK.
‘ L, Checked out hydraulic supply fléwmeter.
OK at 1525 p.s.i.g., flowrate was 108 g.p.m.
5. Changed out flight transducer D17-5: |
P/N Oqtv- NA4-27316T20-IC, P/N In = NA5-27316T20~-1C
S/N Out = 2484, S/N In =1372
6. Changed out DASOOL-1.
7. Installed pitéh and yaw potentiometers for dohe plane measurements on
Poé._#l & 3. Fabricated bracket for No. 3 yaw potentiometer.
8.. Changed out DAS500L-1, |
é.; Eﬁessurized fuel system to'IZ p.s.i.qg. and'leak cheéked all positions.
- 10. . Relocated DA15-3.
"]I. Setvup for combonents and sequence tests.
_lf. Continued cocéoﬁ iwnsulation installation.

‘ . Oc:tot;gr:_ 23, 1965

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

~10.




2. Ran stage componentsrahd éequence test with engine simulators installed.
3.: Ran éngine components énd sequence - test,

L, Began.calibration 66 engine actuators. Calibrated Pos. #hk, Pitcg and
Yaw. | |

5.  Yaw actuétor, Pos._#Z went rough with hydraulics up. Installed 1/16=inch

'orjfice in actuator supply line and installed gimbal actuator lock.
6. Stagé hydfauliq return lineaflex-hose ruptured while stepping Pos. 2

o : o
- yaw actuator +2 .

7.° Replaced stop-backup solenoid valve on Pos. #3, S/N F=2008.
L\ L N . ) -

. P/N Qut = MV7LVE, P/N In =~ MV7LVE

A

S/N Out = 308, 'S/N In - 312

8. Replaced bearing coolant pressure transducer, Pos. #Q,FS/N,F<2007.,’

P/N‘0ut -TNA5-273I6TIO-1C, P/N In = NA5-27316T10-1C
'S/N Out - 1688, S/N In = 1979
9. Changed out stage hydraulic réturn hose
P/N Qut - ’,P/N In =
S/N Out -. | ‘ , S/N In =

10. Continued cocoon insulation installation,

October 25, 1965

1.. Ran LOX dome purge test. No data was obtained on umbilical pressure;

therefore, test must bebrepeated.

"2.  Pressurized 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-hTé as follows:
MEV No. 1: Out = RD251-4100-378k
| In ; RD251-4100-3870
MFV No. 2: Out - RD251-4100-3784

- In = RD251-4100~3871



o QG-Loi; out - Roi5154072f1004-
‘ In - RD251-4072-1046
4., .Changed out DAT=b and DA2-l
l:’é? : Ran burge'spheré and LOX pump seal pﬁrgé test.

6.". Continued cocoon insulation installation.

" October iei 1965

].f'~Raﬁ L0X dome purge test with results as follows:

DALO33 (umbilical) = 751 p.s.i.g.

DALO00~-1 - 6i5_p.s.i.gp

DALO00-2 -~ 632 p.s.i.qg.

'DAL000-3 - 632 p.s.i.q.

DALO0O-L - 612 p.s.i.q.

DAL000-5 - - = 624 p.s.i.g.

Loader supply was‘950-p,s.i.g. No calibration on temperature at umbflica].
' 2. ACalibrated Po's.‘#l,, 2, and 3 pitch and yaw actuators with cdntrol and |

oscillographs. Did not calibrate GA22-1 and 3 and GA23-1 and 3.
3,, Ground supply duct to.gimbal filﬁer-manifo]d, Pos. #3, S/N F-2008 was found
@@&H@brdken wiré‘bréid and a défqrmed convolutibn.’ Must replace'prior to.
Ctest S-1C-12.
L. Changed dut yaw.aétuator, Pos. #2.
P/N oﬁﬁ - 50M35008, P/N In - 50M35008
S/N ogt - 052, S/N In - 01k
5‘.~ Calibrated yaw 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}- Céntipﬁed cocoon insulation installation.

‘b 8 Weld repaired the pr.efil'l detector braces on Pos. #2, 3, &h.

| "'ﬁvw\ ‘L\‘v\r\.& \/\e/«-e; S;O‘* 40'\4'\




October 27, 1965

l{' Changed out the gfound supply duct to gimbal filter manifold, Pos. #3,
S/N F-2008. |

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

S/N Qut - 0000022, S/N In =~ 0000030
2, " Ran cocoon purge test. CCP pressure was 132 p.s.i.g. Could.not obtain
‘pemperaturé above 105° F. Must repeat test.
3." Pressurized LOX and fuel systems and leak checked. O0K.
b, ' Changed out DA5004-1. |
>"5.> Changed out CAL019-5 (cocoon purge).

6. Began operation and checkout of Greer hydraulic unit. Ran hydraulics

t6‘the'engines at 200 p.s.i.qg. |
7.  Continued 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. 1 and No. 2
are calibréted.

2. Brought up A.M.F. hydraulic 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_Greér'subply valves.. Seals must be
changed priér to test S=1C-12.

L, Ran cocoon purge test again. Bad thermocouple.' Must repeaf test.

5. Changed out CA4019-S>(cocoon purge) .

6. Completed cocoon insulation installation.

7. Received new engine supply line to gimbal filter mapifold for Pos. #1,

S/N F-4T2.



Friday, October 29, 1965

1., Changed out engine supply line to‘gimbal filter manifold, Pos. #1, S/N
FoLT2. | | | -

P/N Out - R11620-1, P/N Tn - 60B83107-1A

S/N Out 4_Noné, S}N In - 1000003
2. ‘ Changed out}hypeﬁ@@l to-injector line aséy., Pos. #3, S/N F-2008

© P/N Out - 407877, P/N In - 407877

S/N Out -.None, S/N In - None
3.‘ Calibfatéd GA22-1 and 3 and GA23-1 and 3 with control and oscillograph.
L, Completed checkoﬁt of Greervhydraulic anit.‘ All problems encountered
were,eléctrical controls. |

October 30, 1965

l.‘ Removed A.M.Ff and Greer supply valves from system and installed new split
hoﬁsingzsea]s. Reinstalled yélves.

Z.I FaSricétea adapter block for A.M.F. supply valve position indicators and
installed.

3. Changed out O-ring seal on GNy supply to accumulator panel.

Novembe r 1, 1965

l.g «DiScovéred leak on A.M.F. supply valve grayloc hub. Changed out seal

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

cam follower drive shaft on Greer supply valve switches. -

3., ’Bfought up Greer hydraulic unit at 10:45 a.m,

4{:1 Discovered fuel leak on opening port of GG ball vélve, Pos. #h,f,

S/N F-2007. Installed new orifice seal (0.098-inch) and leak was still
“there. Further invegtigaffon revealed a small pin hole jn the supply block

assembly. The line was removed by cutting in half. A new line was installed

by cutting in half and installing a union. [{nvestigation of the old line




revealed a large meta! erosion internal to the block assembly.
P/N Out -. | P/N In - 602054
S/N Out - , S/N In - None
5. Filled A.M.F. andvGreer hydrahlic reservoirs while tanking fuel to the

vehicle.

- 6. Ran one engine components, one engine sequence test and two complete’

stage and engine sequence tests.

7. Recalibrated pitch and yaw actuatofs, Pos. #1 througﬁh, with control
and oscillographs. -

8. Tankéd fuel below prevalves. Pressurized fuel tank and leak checked
fuel system, all engine positions.

9,‘ Closed pfevalyes ahd drained down engines.

10. Ran dry run gimbal program with oscillographs on.

November 2, 1965

1. Drained hydraulic control system and inspected GG ball valve opening
control Iines; Positions #1, 2, and 3. Positions #2 and 3 had slight erosions
in the block assembly. Pos. #1 line, engine S/N F-L4T2 had a large erosion
internal to the block assembly. The line was removed by cutting in half.

A new line was installed in Position #l by cutting in half and installing

a union. 7
. P/N Out - , P/N In = 60156]
S/N Qut - , S/N In = None

.2;‘ Reran dry run gimbal program after recalibrating all pitch and yaw
' ‘actuétors with control and oscillographs.
3. : Checked off S=1C-12 measuring program.

4. Pos. #1, GG ball valve opening control line was modified to block ¥l

type configuration by welding sleeve adapters before installation.



5.7 Ran enginé components test and engine sequence test.

November 3, 1965

1. BroUghtAup hydfaulic;, Greer unit at 7:10 a.m.

2.1: Conducted engine components test. .

3/, Rechecked.calibration on pitch ;nd yaw actuators, Pos. #1 through

4. | |

M.v Took hydraulic samples at aﬁproximately 10 a.m. See sampie log book
fof'results.. |

5. Dropped fuel to thé engines, pressurized fuel tank, and leak checked.
OK. | ‘

6. Develbped LOX leak on Pos. #1, at LPI/PVC leak meter. Disconhectéd
line aHd 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.
9. .During chamber prefill.operations, times were as follows:

Pos. #1 - 15 sec. Tank pfessure was 200 p.s.i.d. umbilical

Pos. #2 - 18 sec. pressure was 90 p.s.i.q.

Pos. #3 - 19 sec.

Pos. #L4 = 15 sec.

Pos. #5 = 17 sec.

10.  Conducted test S-I1C-12 at 4:41 p.m. Duration was 90.64 seconds main-
stége, 'Premature'cutoff by rédline observer. Human error on Loxrﬁank
(ullage pressure. |

'l]. Dra,ined engine-fuel system, boiled off residﬁal LOX, secured facility,

'and went -home.,



November L4, 1965

l.. Trich. flushed énd water flushed thrust cHamber jackets, Pos. #1 through
5. | |

2. Preserved turbopump bearings, Pos. #1 throhgh‘S.

3,. Water leak cheéked the thfusf éhamber fubes, Poé. #1 through 5.

Pos. #1, 3, L, & 5 0OK. Position #2 has 4 seeper leaks at bottom of

jacket manifold. Will repair with RTV,

November 5, 1965 °

1. Trich. flushed LOX dome and GG LOX injector on Pos. #3.

2.  Began cocoon 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. #1 through 5. Positions #2 through 5

OK. 'On Pos. #1, S/N f-hTZ, a 0.007-inch separation approXimately 2% inches‘?
long was found in compartment 1 at the baffle toiland weld érea just ouf§idé-
' _£He outer circumferential baffle.

Nermber 6, 1965

OFF=DAY -

November 8, 1965

Ij Set up cﬁéﬁbef entry rig and reinspected injector, Pos. #l, S/N F-ATZ}
Crack was verified. Decision to remove engine fof injector replacement.

2. . Greer factory representatives bagan retro-fit modifications to Greer
hydfaulic unit,

3. Continued engine torque checks, Pos. #1 through 5.

L, Continued partial Cocoqnhinsulation removal, Pos. #5, S/N F=3TI.

5. Changed out ground half>3/4-inch quick disconnect on.Pos. #3.°

6. Drained hydraulic‘control system, control lines, Pos. #I through 5

and inspected for erosions. All positions were eroded except for Pos. #I.



. Pos_itions #2 and 3 were worst. Must be feinspected prior to next test with
possible change out.
7. Changed out CA9-~1 fhrough 5.

8. 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.
c. 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 boits. .
g. Installed. manual engine actuators.
h. Iﬁstalled gimbal actuator locks.
i. Disconnected actuator supply and return ducts, and discohnected
.pitch and yaw actuators %rom 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. Prepared engine access platforms and rolling deck for deck roll-out.
3. Removed nozzleAextenéion and engine S/N F~-L4T2 from Pos. #l. Sent
engine to Ace'é 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 DA7A=-5,




' L. Relocated .and plumbed DA9-3. .
5. Removed heat shield panel between Pos. #2 and 3.

November 12, 1965

I.' Flushed LOX ddme and GGVPOX injector with trich, Pos. #h.
}»Z.EirReplaced 0-3000 p.s.i.g. hydraulic suppfy gage on-hydraulic skid.
3. :Began‘activation and checkoﬁt of cape inert prefill unit. ﬁ- |
A;f_,Greer factbry:people continued retro-fit modifications to_Greer‘hydrauJic
‘ unjtl ;—: A

November ‘13, 1965

OFF-DAY

November. 15, 1965

1. Greer factorpreople continued retro-fit modifications to Greer .
hydraulic unit.: .

. 2. Dye penetrant checked exhausterators; Pos. #2,‘2, L, g5, »
_3. Replaced DA3-1, DALO26, DA2-2, DA22-2,
L, Activated and checked out :cape inert prefﬁll unit. Pump will dead-
head 300 p.s.i;g. pres;ure at umbilical. |
.5. Filled cape and MSFC inert prefill reservoirs with ethylene glycol water
solution.

6. . Continued engfne torque checks, Pos. #2, 3, 4, & 5.

November 16, 1965'

1. Installed engine Pos. No. 1, $/N F-4T2 and ﬁoz%le extension 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.
. - cC. ‘Hooked'up"pitc;h and yéw actuators to engine, tdrqued and installed |

cotter pins.



a. :Hooked up and torqued pitch and yaw actuator sqpply and return
ducts. | .

e. Installed nozzle exteﬁsion bol; assemblies.

f. Hooked,up LOX and fuel pump inle£s, using new seals, and installed
bolts.. |
2, Removed stage hydraulic supply valve, and filter bypass valve from
hydraulic skid and.delivered to valve lab. for shaft seal repfacement.
3. Greer factory people continued retro-fit modifications to Greer hy=-
draulic unit.-
4.  Began installing DA36=1 thru 5 and DA37-2, 3, & k.

November 17, 1965

1. Greer factory people continued retro-fit modifications to Greer hy-

draulic unit.

2. Completed installation of DA36-1 thru 5.

Installed DA37-2, 3, & L.

3
':Q. Removed and dropped DA8-1 :and:«DA18-1.

5. Fabricated and installed sélid plates on doors on rol]iﬁg deck level.

6. Weld repaired LOX dome purge supply line, No. | side, Pos. #k4, S/N

F=2007.

7. Brought up A.M.F. hydraulic unit and leak checked engine control system

and facility.

78. Installed stagé hydraulic supply valve and filter bypass vélve after

seal change out. Leak checked. OK.

9. Ran. engine components test and sequence test,

10.. Completed installation of Pos. #I, S/N F-4T2.

November 18, 1965

1. Greer facpofy people.completed retro~fit modifications to Greer hy-

draulic unit,.




. 2.‘ Tanked 900 gal. ofARP-J fuel in Greer reservoir and 150 gal. RP-I
'II" into A.M.F.
7, 3. Filled Greer servé resefQoir Qith-lO gal. of quality cleaned MIL-C-5606
oil. |

L. ‘Changed out DAl-2,

- 5. TCalibFated gimbal control system with control and oscillographs. "~
6. We]d;repaired access steps to engine deck.
7. Weld“fépaifed steel decking on rolling deck.

8.. Ran engine components and 3 sequence tests. (Using A.M.F. unit.)
9.\, OBtained saﬁple from cape unit prefill reservoir for sample analysis.
-Reéults ag'folion: |
“Water-'-
EtHyléne Glycol -
Sodium Nitrite - 0.001%

’ November 19, 1965

1. Filled trich tank from 55 gal. barrels, Type I.

2. Reactivated and check out of Greer unit. Bled ari from system and
leak checked. Numerous leaks found.
3. Set up and'flushed LOX dome, Pos. #1, S/N F=4T2. Odom contaminated
LOX dome while running cécoon purge test. Re-flushed LOX dome, Pos. #I.
L. changed out gimbal filter manifold, Pos. #4, S/N F-2007:

P/N Out - II-IO308E; S/N-Qut - 0000012

P/N In - 11-10308E, S/N In = 0000016
5. Installed new seal on H;E. LOX inlet, Pos. #1, S/N F-4T2.

é% 87ﬁfgdP§5§8§E?l§S?nS7ﬁxf 82327 and this is part of No. 7)

42 P/N - PS5883-1135, S/N - 25255

' #3 P/N - PS5883-1135, S/N - 25256




6. rﬁsﬁéiieé“cAuoo6-2, 3, &'k, | .
' 7‘.' | Installed 3 thrust OK presgure switchés, Pos. #1, S/N I-;-L+T2 (’§ee ‘
" under Nﬁ. 5 on sheet before for numbers) .
8." Rechecked gimbél 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-
"Qréphs.
10. Continued cocoon inétallation.
11, Ran cocoon purge tést and checkout.
12, Leak cheéked GOX and helium pressurizatidn systems. :
13. Leak checked LOX and fuel systems,
“14. Changed out helicoil en pitch actuator, Pos. #l at supply inlet.

November 20, 1965

| 1. Brought up hydraulics, Greer unit, pumps 1 and 2 only and ran components
. test and 8 sequence tests.

2. Ran cape. inert p;efill 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/Nout S/N_Out CP/Nin /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
#] - ]l35 p-S.i.g.

#2 --1130 p.s.i.q.

. #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 leak checked. OK




. 9. . Installed new hydraulic-reservoir £il1 line upstream of fuel filter and

.instalfed a 10 micron, 200 p.s.i.g. filter.

November 22, 1965 *

1. Completed cocoon insulation installation, Pos. #5, S/N F=3TI.

2. Rechecked gimbal system calibration and ran two dry run gimbal programs.
3. Ran Greer . hydraulic unit and conducted engine components and sequence

test.
‘4. Ténked fuel with prevalves cloged and hydraulics off.
5. Toppea 6ff ﬁreer unit reservoir Qith 150 gai, of RP=1 during fueling
operation. o | - |
6.r Started‘ué hydrau]igs, Greer unit,-opéned fuel prevalves and admitted
fuel intq'the‘enginesf Pressurized fuel ;ank‘to 4 p.s.i.qg. andileakrcheck-
ed. No leaks.
‘ 7.: Closed prev;aIVéé, drained fuel from engine system'énd secured hydra'ulics.
8.. Ran cocoon purge test at 2000 F. |
9. Changed out following'fransducers:
D8-1  P/N Ih'-'NA5-27316TIS, S/N In = 1701
P/N Out - NA5-27316T15, S/N Out = 1346 | o o
D8-2  P/N In - NA5-27316-T15, S/N In - 1697
| © P/N Out -'NA5-27316-T15, S/N Out - 1880
| 6874 ' P/N In - NA5-273I6-T15, S/N In = 1334
P/N Out - NAS-27316-T15, S/N Out - 1338
10, VAdded 2% gal. of 36% soaium nitfh@e/wéter to cape prefi]l unit reserVoir
_br}néfhg totalr;odium nitrite concentration up to .113% by weight. -

NqYémberu23, 1965

’

1. Brought up hydrauliés (Greer unit) and ran components and sequence J

. tests. Held main valves open for oscillograph room to set main valves span.



. 2; - Hooked'upval.l a_é'tuators‘and checked for movement. Disconnected actu-
ators. -
3; Opened.fue] prevalves and admitted'fuei to engines. Leak éhecked.
OK} .
_g&;, ‘Turned of f Greer main pump No. 3.
5. Took 15 hydraulic samples for cdntamination analysis. See log for
"résu]ts.. Approximafely 10:30 a.m. All samples OK.
4:6, Checked of f S—lelﬁ measuring program,
7a‘- Tarqugdiénd safety-wired all engine drain‘gﬁd purge quick discoﬁﬁects. ,1
Sjr” Dfscgyer;d fuel leak approximately 12 p.m; on No.rl'fuel pump inlet
;'dféiﬁ quiék‘dfsconnect, Pos. #5, S/N F=3TI. Closed No. 1 fuel prevalves,
arakﬁéd downiaﬁd attempted to change out quick disconnect. No. | fuel
pfevalve‘leaked so that we could not change out quick disconnect, WOrked
. poppet a iittle and i‘nstalled r;éw pressure»-cap. Leak was never stopped and
remained at about I drop/sec. ‘A |
9. | Dﬁring prefill operation, stage prefill valQe failed to open. Cape
: uéit pump outlet pressure overcame dome pressure on 3-way select valye and
| allowed présgurizinQ»MSFC tan. Both rélief valves oppped and tank pres-
) sufe reached 500 p.s.i.g. The vafve pfoblem was c@rrected, MSFC unit se-
'léﬁted and pféfili operation ;ompleted.
10. Checked off S=1C=13 ﬁeasuring program.
]i" Completed all items on pre{test countdown.
fZ, Coﬁntdown’was held at X=4L seconds‘due to Iéw LOX dome purge pressure.
From time engine C.0. valves rotated to engine pésition until Greer unit
shutoff was'3 minutes 50 seconds. Greer unit shut off automatically when
reservoir low.level signal oc;urred. Approximatély 500 gal. of reservoir
‘*‘ fuel was pﬁmped into engines. .A.M.F. unit was imm8diately ;elected and

“turned on.



413, After. inspecting pressurization panel, high LOX dome purge regulator -

wa; foundlgd be set at 600 p.s.i.q.

14, Decision was made to hold propéllanf and fire tomorrow.

15. Removed all GG igniters, gjprb%ne exhaust igniters and hypergols, Pos.
#1 thru 5.

.]6. Disconnected eléctrical cables to all pitch and Yaw actuators,

17. Ran‘enviréhmentaT'uhit all night directing.one flow line each to the
GG ball valves,

18. Heat lamps were inserted into chambér throats all night to restrict

" -and minimize injector frosting.

19. Hold condition was maintained thoughput the night while continually

" checking the following:

a. Heater power ON, (Verify bearing tembs. 0K)
b. Verify LOX pump seal purge ON.

c. Monitor GG ball valve skin temp.. Pos. #5 (10° F turn on heated

_pdrge). Cocoon purge on at 8 p.m.

d, Keep stop solenoid backup valves disconnected.
e. Che;k drain lines at fuel manifold inlet quick disconnects.
f. Check DAIO;I fhru 5, closing coﬁtrol pressure.
g. Check Pés. #5, No. 1 FPl drain quick disconnect. No problems
encountered. | | .
20. Removed LOX pump seal purge flowmeter from Pos. #l, instrumentation
checked it out, reinstalied flowmeter.

21. Retanked Greer hydraulic reservoir utilizing auxiliary fill method and

~fuel transfer pump.

November 24, 1965

1. Continued prqpellant hold. At 1:13 a.m. the A.M.F. unit was shutdown

and the Greer unit put in operation, main pumps No. 1 and No. 2 only.



Total down time was 1 minute, 15 seconds. No problems encountered during

hydraulic switchover.

/2. _.Ran test stand inspection every hour until 7 a.m. Continued monitor=

. fﬁgﬂitemhl9 check list, previous day.

37 Continued thawing injectors with heat lamps. At 5 a.m:. Pos. #1, 2, & :

. 5 looked A=OK. : N SN

L, Topped off chamber jackets with inerf prefill.

5;' Completed all items on Saturn'pretest countdown,

6. Conducted test S-I1C-13 with scheduled duration of approximately 148.55
Sec. mainstage. |

7. Drained downﬁengines, boiled off residual LOX, secured and went home.




' November 25, 1965 ' . -

© S 0ff Day - Thanksgiving’Holiaay!

. NOVembgf 26, 1965
Y -"*off Day - de men worked and unloaded 6 tank cars of fuel and 7.
-~ trucks of LOX.

November 27, 1965

© 0ff Day

November 29, 1965

1. Preserved turbopump bearings, Pos. I-5.
2. Inspected main injectors, Pos. 1-5. Pos. 5, S/N F-3T1 had a 0.010-
inch crack, 3=-inch long in comp. 7 between the 9th LOX ring and land area.

Pos. 1-4 were OK.

j. Began removal of cocbon insﬁiation, Pos. 5. . ,
‘ 4L, Disconnected, trich flﬁsﬁéd, and wéld re—paired the No. 2 MLV 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 Out - 20M55050, S/N Out =1327
PN In - 20M55050, S/N In = 1525

November 30, 1965

1. 'Brought up hydraulics, A.M.F. unit and installed gimbal actuator locks,

Pos. 1 thru 4.

2. Tfich flushed and water flushed thrust chamber jackets, Pos. 1 thru
5.
3. Inspected thrust chamber jackets for leaks, Pos. 1 through 5. Pos. 2,

. S/N F-2003 had 10 seepers at tube manifold. Must be repaired with RTV.




‘ L, Drained the>IMV sense lines, Pos. | thru 5.

5. Continued removal of cocoon insulation, Pos. 5,

December 1, 1965

1.: Continued removal of cocoon insulation, Pos. 5.
2, Dye penetrant-inspected éngine exHausterators, Pos. 1 thru 5. All OK.
3.i Changed out No. 1 LOX dome purge line, Pos. 4, S/N F-2007: |

P/N Out - 407994, S/N In - None

P/N In = 407994, S/N In - None

December 2, 1965
1,;;?héld repaired LOX dome purge line, No. 2 side, Pos. 4, S/N F-2007.
 2.'.iCompIeted removal of cocoon insulation, Pos. 5, S/N F=4T2.
- 3. | Bééén installation of engine area purge tubing, Pos. 5.

4, Changgd out the following flight transducers:

‘, | Pos . Eng. S/N - Meas. No. P/N Out S/N Out
-~ b F-2007 D3-L NA5-27316-T20-1c 1369
¥ F-2007 D13-4 NA5-27316-F10 1979
3 F-2008 D8-3 NA5-27316-T15 1335
Pos. Eﬁg. S/N  Meas. No. P/N In S/N _In
Y F-2007 D3-4  NA5-27316-T20-1B 1222
I F-2007 D13-4 NA5-27316-T10-1C 1691
3 F-2008 D8-3 NA5-27316-T15-1C 2135

5. Changed out the following static measurement transducers:

DA5004=1 CA9-1 DAT1-3 DATT-1
cAZ-1 ~ CA9-2  DAI3-2
CA2-2 A 9-3 DA22-4
CA2-3  CA9-L DA7-]
' CA2-L CA9-5 DA7A-1
CA2-5 'DA36-3 . DAT013-1



6;_~2icked uﬁﬂtwo MOOG actuators from STTW and delivered to ME Lab for

) set lengths.

-December 3, 1965

1. ‘Cbntinued installation of engine area purge tUBing, Pos.AS, S/N F=3TI.
2. Installed manual engine actuators Pos. 4, and drained hydraulic system.
3. Pi;ked up new MOOG actuatos from ME Lab;

L4, Changed out pitch and yaw actuators, Pos. 4, S/N F-2007:

out BN SIN
Pitch 50M35008 H.R. 020
Yaw | 50M35008 H.R. 016
in P/N S/N Length (inches)
Pitch 50M35008 33 59.815
YaQ BSOS R 50M35008 L : 59.821

5. Reversed the pftch and yaw actuafor return lines on Pos. 4, S/N F-2007.
6. Removed old Pos. L pitch and yaw actuators from engine deck and stored
in Nw. tower leg, ground level.

7.v Removed CAIA-I and CAIA-5 for checkout.

8. Repaired 8 éeeper leaks at tube manifold on Pos. 2, S/N F-2003 wi th RTV
compound. |

9. Installed new seals on Gree} servo reservoir H.E. and reinstalled

heat exchanger.

IO.V Repaired the’ATM.F. and ‘Greer heat e*changer bypass water valves.

11. Brought up hydraulics, A.M.F. unit and performed control system and
gimbal system leak checks; closing control system XEXKXKKEKKEXXKX¥X only.
Hydrau}ic pressure was increased to 2500 p.s.i.g. accidentally dge to
negfiéencet . . |

12. Ran a gimbal system amplifier response test without hydraulics on,



but with osci]lographs. Current inputs were 2.5, 5, and 10 ma at frequencies
of 1-15 c.p.s., pitch and yaw.

13. Operated Cape inert prefill unit and set relief valve at 250 p.s.i.q.
14. Received new pressure transducer and flow totalizer conditioner from
PEVE-VMI and installed on Cape inert prefillbunit.

December 4, 1965

1.. Continued engine area purge tubing.installation, Pos. 5, S/N F-3T1.
2. Brought up Greer hydraulic unit and bled ali.air from servo system.
3. Performéd engine and hydraulic system components test.

L, Performed several engiine and stage sequence tests.

December 6, 1965

1.  Changed out the No. 1 fuellpump inlet drain quick disconnect (Aero-

quip) on Pos. 5, S/N F=3TI.

2.’ Drained hydraulic control system, and inspected GG ball valve openihg
control lines, Pos. 1 througH 5. OK.

3. Instalied flowmeters in LOX pump seal purge wraparound line, Pos. 2,
L4, g 5,

L, Revérsedd(swapped each other) Pos. j&3 LOX pump seal purge f]owméters.
5. Changed out the LOX coil bypass orifices on heat exchangers, Pos. 1
through 5. New orifice sizes are 0.100=inch.

6. Removed old flame curtain and installea new curtain around dishpan,
Fo;. 5. | ‘

December 7, 1965

. Instélled thremocouple and pres. trans. on Eng. Pos. No. 2 at LOX pump
seal flowmeter>DAf62-2 CA- -2

2. Caiibrated gimbal system,

3. Iﬁstalled pres; trans. on §.F.M, Pos. No. 2 inlet and outlet Meas. No.

DA-1013A-2 DA-1020.



L, Installed thrust OK pres. switches on Pos. 3, P.N PS5883-1135; Pos. |

" $/N 25259; Pos. 2 S/N 25258; Pos. 3 S/N 2525k.

5... Modify calorimeter bracket Pos. 2.

:Degémbef 8, 1965

l.. Flushed LOX dome Eng. Pos. No. 5.

2;“> Leak checked fuel and LOX systems. OK.
;3tt ‘Leak checked GOX and helium 1ines.
.H.'- 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. Ehg. Pos. No. 2 P/N NA5-27333TI-1, S/N 210.

7. Tanked fuel with prevalves closed.
8. Conducted multi sequences.

9. Flushed Eng. Pos. No. 4 GG.

December 9, 1965

1. Brought up hydraulics at 8 a.m.

2. Dropped fuel after components and sequences.

3. . Installed No. 2 bearing temp. trans. Eng. No; 2, P/N NA5-27333T6-1F,
S/N 65, |

L,  Conducted S-IC-14 150 Sec. 1-4 cutoff.

5.. Post-test inspection revealed broken line on No. 1 LOX dome purge on
Pos. No. k.

December 10, 1965

l. Preserved turbopumps found leaky bearing seal on 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 L407994.




December 11, 1965

l.' Trich and waterrflushed fuel jackets.v

2. Removed GG ball valve on Eng. Pos. No. 4, S/N F-2007, to inspect for

contamination. OK. ' l‘ |

3. Upon installa;ion the stage fuel tank was pressurized with prevalves

open. The ball valve was saturated with fuel. It was removed and sent to

R-TEST-SA for servicing.

3 Inspected LOX dome on Eng. Pos. No. 4 with boreoscopr. OK.
L, Installed actuator locks.
5. Torqué'checked all engines.

- 6. Inspected GG opening control line on Pos. No. 5, must be replaced.

7. Replaced fuel bootstrap seal on Pos. No. 3, duct eng, P/N 19-406337-5.

8.  Water leak checked and trich leak checked thrust chamber jackets, Pos.

1-5. Found two bad cracks on Pos. No. 2 and | on Pos. No. 5 that must be

weld repaired. 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
'sy;tem being open and the fuel prevalves open. Pos. No, 3 fuel bootstrap
line was open for seal replacemeﬁt. Pos. No. 5 GG ball valve open control
line was disconnected for inspection. .Pos._No. L GG ball valve was open
and disconnected for GG LOX injector inspection. The LOX GG ball valve, GG
LOX injector, and LOX bootstrap line were contaminated with fuel on Pos;

No. 4, S/N F-2007.

December 13, 1965
1. Repaired trhust chambers Eng. Pos. No. 2 and No. 5 - repaired ex-

hausterator on Eng. Pos. No. 2.




-Inspected GG and turbine exhaust igniters. OK.

[

Replaced GG ball valve opening line Pos. No. 5, P/N 602054.v:f

3
L. Replaced CA2-1-5 and CA9 1-5.
. 5., Removed for calibration DA5-1-5, DA6 - 1-5,

6.  Leak checked GOX helium lines. OK.

" December Th, 1965

I. Changed out:the following fiight transducers:
Meas. No. _P/N S/N
D8-2 In  NA5-27316T15 . 2130
Out NA5-27316T15-1C N 1697
D2-2 ~In NA5-27316T20 - 510
Out NA5-27316T20 | | 1749
Dk4-2 1 NA5-27316-T2 1833
| Out  NA5-27412-T2-1 2959
D5-2 In  NA5-27316-T2 . g5
Out NA5-27L412T2-1 3003
DI3-3 ° ‘In NA5-27316-T10 . 1867
Out NA5-27316T10 1684

2. Changed out the following static transducers:

DA22-1 DA7A-1 DA5-4 DA6-3
DA22-2 - DAS5-] DA5-5 DAG~L
DA22-3 © DA5-2  DA6-I DA6-5
DA22-4‘ - DA5-3 DA6~2

3. Reinstalled GG ball valve and GG LOX injector, Pos. No. 4.

L.” Removed manual engine actuators, Pos. 4.

T 5. Ran components and sequence test.

6. Continuéd miscellaneous safety-wiring.

7. Began gimbal‘syétem calibration.



‘ E 8. - Replaced the follow%ng static transducers:
DA1015-4 ~ DAL-3 DAS=1 (twice) ' CA5049-2
DA5-1 (twice) CA5051=-2
9. Flushed LOX domes3and GG LOX injectors, Pos. 4 & 5, Pos. No. & LOX
dome was flushed for 3 minutes rather than the normal 30 sec., by Rocket-
dyne request,

December 15, 1965

l.' Installed new relief valve for 200 p.s.i. loader outlet 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.
L, Cémpleted 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. No. 3, S/N F=2008, No. 2 MFV:
P/N Out - 405280, S/N Out - L062638
P/N In - 405280, S/N In -~ L067375

(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.i.q.

‘ and leak checked. OK.V

L, Prefilled chambers using the Cape unit obtained the following data:




a.  Pump outlet press. - 125 p.s.i.g.
b. Umbilical supply press. = 60 p.s.i.g.
c. Flowrate - 25.g.pJm.

d. Gallons pumped to overflow =

. Pos. 1 = L60 gal.
Pos. 2 - 595 gal.
Pos. 3 - 611 gal.
Pos. 4 - 470 gal.
Pos. 5 = 535 gal.
5. Installed new No. 2 LOX bearing temp. tHermocouple, Pos. no. 3.

6.‘ Tanked LOX, pressurized LOX tank and leak checked. OK.

7. Checked off measuring program.

8. Pos. No. | yaw actuator became nervous approximately 3 hrs. prior fo
test. This was corrected by applying a 2 ma. signal. ‘.

9. Performed test S-1C-15 for scheduled duration of 40 sec,rmainstage with
a 1, 2-2 cutoff. Stage hydraulic supply valve failed to open after cﬁ;off.
Aﬁbroximately L minutes after cutoff valve opened by itself, <Mﬁst,investi-
gate. Hydraulics firex came on during firing.

IQ. Drained'fuel, secured and went home.

December 17, 1965

1. Preserved tHe turbopump bearings, Pos. 1 thru 5.

2. Trich flushed and water flushed thrus} chamber jackets, Pos. 1 through
5. |

3. Leak checked thrust chamber jackets, Pos. 1 thru 5. Several léaks
found that must be weld repaired. Refer to dqmage report form.

L, Inspected main injectors, Pos, 1 thru 5. All OK except Pos. No. 5.

Crack still had not propagated.



Decémber 18, 1965

0ff-Day

December 20, 1965

l; Checked out operation of stage hydraulic supply valve as fof{;ws:
| 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 Préssure)

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. '0.652 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 studie; on actuators with hydraulics on. Temp.
was increased to 118° and then lowered to 706 F. Measurements were taken
on Pos. No. 1 yaw actuafor. Limit cycle occurred between 80 - 85° F,
and did notlseem to increase with temperature increése.
3. Began removal of engine area purge linés, Pos. No. 1 thru 5.
L. Replaced the cracked IMV sense line on Pos. No. 1, S/N F-4T2, P/N.

in and P/N out was 602060-3, S/N in - 5689578, S/N out - 2702250.




5. Removed the LOX pump seal purge flowmetefs'from Pos. No. 1, 2, & 3.

December 21, 1965

I; Ran two éngine components test ysing the Greer unit and simultaneously
giving start signal to all S engine control valvgs.' THis was done by
pa}ajleling_al] solenoid Qalves Qith,one sQitCh.. The tésts‘were done with
2vmain pumps and with 3 main pumps on the Iine.A DA3003 daté showed no
difference using 2 pﬁmps and 3 pumps. Tests were run with engine oscillo-
graphs and osc. 25 (DA3003). Max, pressure drop was 190 p.s.i.g.

2. Continued temperature studies on actuators with hydraulics on. Took
measurements on Pos. No. 4 pitch actuator. MOOG actuatorg'é*perienced no
limit cycle affects with temperature }ncrease but all hydraulic research
actuators reécted to_fémperature.

3. Performed automatic startup of Greer hydraulic &nft using computer
cémmand. | |

L. .Performed engdneftomponents test using computer.

5. 7kemoved LOX dome pots from Pos. No. 1 and 3, removed pots ffom Pos.

No. 1 LOX.PVC and Pos. No. 5 fuel PVC bellows, got 2 pots from Tepool,

and gave all 8 pots to Don Jones, Astrionics Lab.

December 22, i965

1. Completed removal of engine area purge tubing, Pos. No. | thru 5.
2. Continued and completed hydraulic oil temperaturé studies on actuators.

'-3. Installed actuafor locks, Pos.BNo. 1 thru 4,

L4, Began removing nozzle extension bolts, Pos. No. 1 thru 5.

5. Continued automatic checkouts."

December 23, 1965
.. 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 Day - Mérry Christmas!

" December 27, 1965

"IE“ Continued automatic checkouts.

2. Removed overboard drain linés, Pos. No. 1 thru 5 and-tagged'for identj*
' .fiéétion.

3.1 Painted engine serfal numbers on nozzle extensions, Pos. § No. 1 thru 5. -

Decémber 28, 1965

e Céntinuedvautomatic checkouts.

2, Cleaned up enging platforms and rolling deck.

3.- Removed wafer strainer element from A.M.F. hydraulic unit cooling
water system, cleaned element, and reinstalled;

L,  Began fabrication of storage boxes for engine servicing flexhoses.

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 storége boxes.
3. Continued preparing engines for removal,

December 31, 1965

Off Day

January 1, 1966

Off Day - Happy New Year!

January 3, 1966



.
‘

] Fabricated brackets and installed two pulleys_and'hqists-for raising

and lowering engine platforms around Pos. No. 2 and L,

2. Installed temperature bulb in preservative oil tank.
3, Continued automatic checkouts.

L. weld repaired.thrust chambers, Pos. No. 1 ana 3. Pos. No. 2, S/N

F-2003 is too bad to weld repair in test stand.

~ January 4,']966

I. Comp leted installing hoists for engine access platforms.

2. Removed heat shield covers fram crossbeam support brackets and installed

vmanuél engine actuators pitch and yaw, Pos. No. | thru 4,

3;‘ Picked up 8 drip pans from Féb. shop and placed oﬁ hydraulic platform.
Installed 4L drfp bans beneath Greer unit and one under A.M.F. unit.

4.;_ Ran automatic engine compdnenté; sequence test, and Greer unit start

up using computer. |

5. Continued automatic checkouts.

6." While stage crew was removing a fuel prevalve, they inadvertently dropped
a 5/16" nﬁt 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. '

th Removed all but four each bolts from the LOX pump inlet and both fuel
puﬁp inlet flanges, Pos. 1 thru 5.

3. Removed four each gimbal block bolts, Pos. 1 thru 5.

4, Ran engine components and sequence test by computer,

5. Continued and automatic checkouts.



January 6, 1966

1. Continued and completed §utbmatic checkouts.

2. Ran engine components and sequence test using Greer unit and computer.
3. Di;connected LOXAand GOX and helium system wraparound lines and in-
stalled protective closures.

L., 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 manQaf engine actuatd§, Pos. No. 1 thru 4.

2; Drained.hYdraqlicvsystem, engine control system -and thrust vector con-
trol systems,

3. .Drained all residual fuel from engines.

L, Disconnected hydraulic supply and return «raparound lines from Pos.
No. 1 thru 5 and iﬁstél]ed protectiVe closures.

S. Disconnected LOX dome purge, LOX pump ‘seal=purge, aﬁq inert prefill
supply wraparound lines from Pos. No. | thru 5 and installed protective
closures. |

6. Began removal of all static measuring transducers, Pos. No. 1 thru 5.

January 8, 1966

l{ Removed pitch and yaw actuators, Pos. No. | thru 4 and placed in
shipping ppxes oﬁ rolling deck level.

2. Completed removal of all static measuring transducers,.Pos. No. f
thru 5.

3; Prepared engine access platforms and rolling deck for moving.

L, 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 operafidﬁ.
2.  :Removed nozzle extensions, Pos. No. | thru 5. .
- 3, . Removed Engine Pos. No. 4 and sent to Ace Perry's shop - R-TEST-SA.’

L, Returned rolling deck to position,

January 11, 1966
1. Removed Engine Pos. No. 1T, 2, & 3, and 5 and sent to R-TEST=-SA. .

January 12, 1966

1. Secured and storedeall engine removal hardware and tools.
2., Rounded up all T-bird engine throat plugs, protective skirt covers,
and overboard drafn lines and delivered to R-TEST-SA.

. 3. Assisted Support Shop welders in fabrication and installation of IP.OX
and fuel PVC retainer_brackets.
L, Removed manual engine actuators, pitch and yaw, Pos. No. 1 tHru L and
delivered to ME Lab for installation on 501 vehicle,.
5. Removed center engine stiff arms and stored. (This required partial
removal of heat shield panels around center engine position.)
6. liRempved heater hoses and adapters from aft compartment and stored.
7. Installed heat shield covers over stage manual engine actuator brackets.
8. Greer people began retro-fit modifications to hydraulic unit.

January 13, 1966

’

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.



b,

5.
6.

Stored S-1C-T engine hardware.
Brought engine blue cards up to date and returned to engine Prep Shop.

Assisted Greer people on hydraulic modifications.

January 14, 1966

1.
2.
5,

4;
. .

Continued aséfspgﬁng welders on PVC brackets.

Prepped enéine area fof booster removal.

Completed stbring S-1C-T hardware.

Removed engine deluge firex nbzzles for on-stand firex flush tést.

Continued assisting Greer people on hydraulic unit modifications.

January 15, 1966

HOff Day

Jaguary 17, 1966

l.
2.

3.

‘Cbntihued assisting welders in PVC bracket fabfication.

Secured all loose hardware around engine area.

Removed engine platforms at Pos. No. 2 and 4 and modified for engine

clearance.

L.

Continued assisting Greer people on hydraulic unit modifications.

Jaﬁuanx,lB; 1966

S

2.

Continued preparation of booster for removal.

. Secured and cleaned up the North hydraulic platform and the rolling

deck for firex test.

3:
4,

Continued supporting Greer people on hydraulic unit modifications.

Completed welding modifications to Pos. No. 2 and 4 engine platforms.

January 19, 1966

.
2.

3.

Reinstalled engfne platforms at Pos. No. 2 and 4.
Mounted hoists for raising and lowering platforms at Pos. No. 2 and L,

Wrapped all open line connections on hydraulic platform with foil and

taped for water fldsh test.




. L4, Continued assisting Greer people in hydraulic unit modifications..
5. - Removed S-IC-T stage from test stand and sent to Fab Lab.n‘“

January 20, 1966

‘l;i Completed securing the North hydraulic platform and the“G}eer unit for ¥
the test stand firex system flush.

2. Changéd;out the‘old pipe assemblies with the latest modif}cation on

the S-IC inert prefill unit.

3. Performed pressure-flow checkout on tﬁe S-IC inert prefill unit. Re-
liéf valve was fouhd_defective. Continuous leakage across valve. Leak-

age increased in préportion to pump back pressure to a maximum oanpprox—
imately 30 g.p.m. Relief valve outlet was flanged off and flowrate was

55 g.p.m. |

L, VContihued assisting Greer people in hydraulic unit modifications.

’ | 5. Completed modifications ‘to’lengine platforms af Pos. No. 2 and 4.

61  Removed the Greer hydraulic supply and return lines (facility piping)
aﬁd delivered to Bldg. 4481 for modifications. Also delivered old components
removed frém Greer unit to same.

7. Fabricated storage racks for strip heaters.
v8. Fabricated storage éabinet for engine flexhoses and installed on 10th
level., |

January 21, 1966

1 Picked up new boxes from carpenter shop for storage of engine LOX dome
~flush kit and for gimbal block torque wrench. |
’2} ' 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 S.M.F. hydraulic

units.
2. Fabricated drain manifoldé for above.

3. Fabricated and installed legs for drip pans.



S A - é‘D BALL

e | - | R-TEST-S8 |
® - - stacEs- lC-T/ll

R R . PRE-TEST ACTIVITIES FOR TEST S-1C-20

X Remove flrex su‘ply llne and Flex-flo valve begunnlng at "Tee- off from
' 3 :nch water supply llne on North Level 12,

llne on North Level 12

N 3. lnstall a 3-inch spool plece where the Flex-flo valve and flrex supply 4
"Allne were removed ln ltems I and 2, ‘ :

Add a- 3-|nch firex supply line and Flex-flo valve ”Teelng” off from the.
' AMF- heat exchanger water supply line, located on North Level 12, extending
~through the North Hydraulic Platform and\connect to existing furex system

. above AMF Hydrauluc Unit, :

"3-inch line and lnstall a 3-inch blind flanger located on North level 12, .

i : " ‘Remove the 3-inch Greer heat exchanger return line from the 3-inch
% * drain line located.on North Level 12 and install a welding cap.

&§\\J Remove the.2-inch Greer RP-] supply line from the hydraulic reserv0|r'
‘ fl” line and add a 2-inch GR20 Grayloc Welding hub, :

- 8. Remove the ”stub-outs” from the flrex structural supports around the
1;9'2‘ Greer Unit,.

f;,ﬂjf;ﬂf* 9. mlnstall Y |nch alumlnum plates over Openlngs in North Hydraullc Platfonn

0. Replumb the hydraullc firex control panel to be compatcble wath above
ardware changes, :

] fﬁ*ﬁs‘*iﬁll. Remove GN2 supply line to Greer Unlt

312, Rem0ve GN supply to hydraullc cross-over valves and control valves
in hydraullc fzrex control panel i

Y

13, Remove AMF and Greer hydraullc cross-over valves and |nstall Spool
pleces and blind flanges :

:i_»plug in rellef valves - Set relief valves at 1800 p s.i. 9.

'2. Remove 3-inch’ Flex-flo valve (heat exchanger supply) from water supply L

Remove the Greer heat exchanger water_supply Flex- f1o valve and attachlng";f

.qlh Remove relief bypass system from hydraullc Skld and AMF'unlt and lnstall g

'é}*j‘




) -15. Replumb damaged tubing on AMF hydraullc unit and add clamps where
e requlred : .

ksi\glG ' Reactivate'and checkout AMF hydraulic unit. Speclfically check pUmP.f*l?'
,shaft seal leakage on SW pump. Remove‘pump and send to Ball's sh0p for
serv1c1ng, if requured : .

'l7‘ Measure and record delta P on AMF f!lter and hydraullc skid ball type~5 L :
' filter under maximum flow condltlons Remove and clean filter elements
wF};Tlf necessary, -

18, Replace Engine S/N F- 3Tl turblne manifold and LOX pump seal and
'ﬁ jrelnstall |n Position S5,

,"19; ﬁChange outsengine opening control orifices, ECP Lk,

Modlfy R0cketdyne LOX dome flush kits to provide GG fuel purge

R

.~\‘22 Prepare measuring program for Test S-1C- 20
Update and'reV|se Operatlng procedures

Servnce fllter in W, Kidde pre-flll unit and in Chamber Preflll Panel

T SO SR

: Add fllter in chamber preflll 5upply llne Just upstream of umbtllcal
' flex hose, . . :

26. Change prevalve backup system to two (2) normally closed solenoad valves‘:}'
that Operate from one swntch : :

C.27. Inspect and repair or replace all englne/stage dlshpan connectors
due to corrosuon

" 28, \Gheck on foaming problem with stage distributors,

-

'7‘ 29., Modlfy and rework the S-1C Pneumatic Console,

e 30, . Leak check and Weld repalr all englne thrust chamber Jacket tube
. cracks :

>

31. Prepare and incorporate LOX and fuel tanks pressurlzatlon schedule for
'“;Test :S-lC 20, ‘ : i

;i32 lnvestlgate and correct, _lf,neCessarY,'tuzz leak on fuel,tank-lower
'“bulkhead flttlng. : O ’ R R h
i33,:;Check on ECP - 222E on -LOX lnterconnect Valves Has |t been |ncorporated
‘and 7i-f rot, . is. |t requnred? S :




‘”3& lnvestlgate and make appropriate Operatlonal changes durlng Sequence
‘ tests to minimumize LOX tank vacuum problem,

- 35, Check on. conflguratlon and status of. LOX and fuel tanks propellant
' 'loadlng equnpment ~

'36 ‘ Make determination as to. requnrement for Fuel Prepress preSsureVSW;tch;;é-*
at umbvllcal : . : Lo

" 37. Determlne requirement for LOX low overpressure switch and make necessary
changes,

v

-+ 38, Obtain and install screens in the fuel vent duct extensions

9. Determlne the requirement and obtaln all necessary System A transducer
brackets for engines,

4h0.-f0btain and install one additional stage purges sphere, 'if desired;

b, Determlne whether or not to use the Parker LOX tank vent valve and
' make installation or removal, whichever required, - : ~_u'”f

"?hz, Remove heat ‘shield blast plates, if required for Liftoff. Swntch
Program,

4&. F|ll lnert Prefill Ground Storage Tank and w Kidde- Unlt reservonr
and checkout systems

IIQSJ:LDeIete hydraulic malfunction cutoff‘CircuTtry,

lf 46.V{Weld repair the deflector and checkout.

'A‘47{' Checkout holddown arms, level as requlred for stage lnstallatuon

ff~h8t Load test the 150-ton and 200~ ton derrlcks

'

9. Purge and sample the followung pneumatlc c1rcuuts prlor to stage -
hookup- g . i R ;

1,

a._ LOX dome purge j :

bl LOX bubbllng

LOijredpressurizatfoh“;




LOX auxullary pressurlzatlon
Control and purge spheres flll
“Helium bottle fill

»Fuel tank pre;press

Fuel tank auxullary Pressurlzat|0n1ﬁ"w
LOX and forward tanks GNy. purge |
LOX ‘and - fuel tanks air purge SRR
LOX dome servicing purge

1. T/C jacket purge

h. ‘Hypergol purge

50. lnspect S- Ic T/h to GSE interfaces and make any requtred repavr or-
' modlflcatlons

L

.f.Sld lnstall stage and perform s tage receival lnspectlon per Procedure No 5

o

_52 Reassembly the S- IC Test S tand replacung all ‘test stand platforms ‘,fAf”'
‘braces, and roof cap, 7

i
Y

‘53{”1Prepare Redline/Blue]ine list and ?nstructions R CooT ‘i‘15 -

ZHSQ Apply standby purges or pressures to the LOX and fuel - tanks, as: requ:red

.
/

55.°.0n the 22nd Tevel: S o - fff} f'f”‘

Connect”the forward umbilical,

':H. “Connect all serVices to‘the forward umbilical .and checkout,

R ‘é. Checkout and verlfy prOper FECU Operatlons . .Remove any covers
' from cannlster openlngs - : ' o

) vffd. Connect the LOX tank vent extensuons and - bracketry. _Assure'bei*~
i*vent valve actuator vent llnes are unplugged ’ S :




f.'ﬁlhstall forward compartment access equipment, lf:not.ins{alléd.ﬁf
-Install the forward stabilization system and check out; ]
Install bulkhead protection equipmeng,-asﬁnecessary?”j'
Qt'Rem0ve arl bellows proteetlve coyers..
"j. Install static test ihstrumentatiOn,e. ;

k. Connect all other services required, such as LOX tank vents override,;fi

.”:Prepare Pre-Test Information memorandum,_

.On_.the 17th. level: B o - . ‘-  "“e‘jlw

L e,’ Install the‘fuel.Vents "bird screens',

b, Install the LOX emergehcy drain valve and duct,
of the valve, : e '

'.e,-;Connect the‘fuel euxiliary pressurizing ducflil's‘ :?fi:i: ;;&
~1nd._ Install intertank access equipment;'if not instal]ed;:j ;a'
“oinstall quartz 1ights,
f‘T;lnsteli bulkhead protective equipment as.required,iifn
‘gldstell all statlc test instrumentatIOn . j;;ii”

Remove all bellows covers,. = - .~ . . - a : f;'

| ;;~‘:, Install the -LOX £ill .and drSin.rlexible ducts.

f]j}““lnstall special R-TEST'fueI tank pressure swftch.

’

 kﬂ Connect all other services, such as fuel tank vent overrldes

- 58.. InsLaIl aft umbilicals number 1, 2 and 3, Connect all required
'serV|ces and checkout, . : :

“ 59, Install fuel emergency drain duct,

60, Connect all R-TEST gages used to monitor stage operation such as fuel
- and LOX tank pressures, control and purge pressures, and hellum bottle»~$

'61 COnnect center engine area purge supply llne




) a. Install ladders, quartz Ilghts, intercom boxes, and any protective
~,equupment necessary, . -

0
Y

‘ ”h. Install _AECU thermostat in aft compartment and operate the AECU f?
Assure correct airflow and temperature avallable Remove any covers over
the opentngs of the distribution manlfold : o o

."Remove all bellows covers;

f~j1nstall.all'$tatic,test'jnstrUmeﬁtation.
‘Install the sliding acceSS'panels on the heat shield, ff"notffnstafﬂedi

;’:On'the engine level:

Install adjust andllock.in'place'allrengine area firex nozzles,
as reaulred ' : o S :

[

: Remove engine protective covers, bellows covers, “and throat plugs

.

: lnstall stop solenond backup valves, and assoclated tublng and
fbrac_ets : :

L.

lnstall System A

ransducer brackets and transducers per measurement -

program
'lnstall manual engine actuators, as required,

vlnstall servo-actuator JaCkS, as requlred

/"’
Remove servo-actuator locks,

Ma ke a gas leak check on the helium and GOX systems per Procedures
and: 16, . :




Make requ1red englne torque checks

Install thrust chamber drain Q.D.

o Install thrust chamber nozzle extensuons and overload draun Ilnes

,f. Truchloroathylene flush and Ieak ‘check thrust chamber Jackets»
after weld repairs,

TruchlorOethylene flush LOX domes and GG LOX inJectors

Perform pressure switch checkout on TOKPS

;lnSpeCt main lnjectors,

“Install hypergol simulators,_ ) : A i . ;:P'ﬁﬁ..f

Remove servo-actuator Jacks, if installed,
./LRemOVe manual engine actuators, if installed, L "J”;f;

lncorporate any other planned englne modlflcatlons

AT

:3_65f_=lnstall hookup, and checkout the HDA AFT Hor:zontal Stablllzat10n
,Systems e

i

;,66 Load LOX and fuel storage tanks to requlred levels to support. Stath E:tki'
"Affrung OperatloQi for Test S-1C-20, '

;r3Flll TrlchlorOethylene Storage Tank and checkout system

Perform stage torque check per Pr0cedure No 6.

.69 Leak check and. checkout the stage purge and control pressure systems{**“
per Procedure No 12, : . ' - '

'770 Perform LOX tank prepressurlzatlon ‘and GOX systems leak check,per -
"".Procedure No. IS o

7 Perform fuel tank pressurlzatlon systems checkout and leak check per
fProcedure No. 16 : » : ‘ E ' : .

Callbrate and checkout all pressure swntches per Procedure No 58




. 56.

75 Checkout the test stand flrex system and ma ke all requnred repalrs

- ,’\

i 67 Perform 5|mulated static flrlng per Procedure No, 66, tofverlfy all’
flnterlocks and oparaclanal readiness, K -

i77 Incorporate all necessary or desired stage modlflcatlons

'78./ Checkout and callbrate the thrust vector control system'perdProceduref"

;o . P

Complete all required safety-wire.

8] Fabrlcate and install servo-actuator current lnput and potentlometer'
feedback harnesses -

: “nstall andp checkout LOX and fuel tanks propellant Ioadlng equupment
|nstalled

Detennlne and |nstall proper orlfnces in LOX and fuel auxnllary
pressurlzatnon valves .,

[

,85 Checkout the GFCV per Prooedure No. 2h

s

86,' Checkout the GFCV tester for: prOper operation,

..87 Enter the LOX tank and inspect the lnterlor ,If requured . In partlcular

|nspect the suction duct screens for buckllng and torque check the helium -
_bottle retainer nuts; - S '

fiPerform prevalve timing'tests
*TObtaln fllght type ampllflers from Astrlonlcs for gimbal system and check0ut

.iPerform automatic checkout pr0cedures as time permits,

ill the four (h) oulers on the AMF hydraullc unit main motors

"92.,7Checkout pressure swntche settlngs on '""Boos t Pump Pressure OK” B Hydraullcfﬁ;
Pressure OK” ”Heat Exchanger Water Pressure OK” - ST )

I3

' 93 lnstall new hydraullc oil temperature gauge on AMF control panel;On
Level‘lz Bl : S T PR




Callbrate all gauges in hydraulic system

5. Check relief valve Settlng in l00 psi. GN2 supply system,ln_hydraulic
" skid control panel, , ' . L

'Checkout and operate engine area purge systems after installation,
Perform turbOpump torque checks per Procedure No. 31,

Weld rolling deck plates back over grating,

i 99}“‘Convert one of the LOX storage tanks.to LN, storage;

lOO Completely service the Preservative 0il System, Drain all residual oil
~from tank and flush the tank, Preservatlve 0il Panel, and all associated plumblng
sountily all resudual oil has been removed, Reflll the tank with new preservatlve
Lol : : .

‘Obtain hydraullc supply and return llne lnstrumentatlon spacers from MTF
lnstall at stage umbilical,

. . . )
102, 7 Dra'n the W, Kldde Preflll Unit Reservonr and flush the system wnth potable

A B

3. "Checkout and service water pumps No. 1 and No. 2 for the hydrauli¢ system,
- Replace the pump packlng if necessary, o

: 4, Clean the engine’ servicing flexhoses connectlng the engine access platformsz' ‘
./ to the test stand, Replace all damaged flexhoses .

105. VfRepdace Position 4 GGBV opening c0ntrol line, 1f new type avallable, and ,;
;desnred If not, inspect old line for erosion, : =

" 106, Mod:fy/englne drain system for larger funnel to prevent fuel from 0verfIOW|ng

) 107, Obtaln the 40 ground half engine quuck dlsconnects loaned to MTF and lnstal
. o in drain system 3

7 '

N 08, Obtaln the tio hypergol SImulators loaned to Muchoud Service all flve~l;4;
'hypergol snmulators prlor to |nstallat|on

09“':Servuce the st0p solenoud backup valves and tnstall on englnes
'0h0-|nch orlflce in dlscharge port of Englnes 2.and 4,

Li o

.

‘hange out the GG ball’ valve Openlng c0ntrol llne on Pos:tlon h S/N
‘-F 2010 tO'the new conflguratlonl S : : L
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501

January 24, 1966

1. The 501 vehfbie,érrfved af SSTF at approximately 9 a.m. The LOX
pump seal purge waS‘ﬁot applied to the engines while rotating the vehicle
from the horizontal to the veftlcal because the stage oriflces had been
removed for resizing.

2. The bird was placed on the holddown arm pads at approximately 1:30
p.m.

3; The rolling deck was retﬁrned to the IN position and the engine ac-
cess platforms were lowered Into place and'secured.

L, Mr. Cl1iff brought the new orifices for the stage LOX pump seal purge
. piping. The old orifices were 0.]40-i3ch and the new ones were 0.391-¥nch
fér all positions.

5. Relnstalled the englne deluge firex nozzles, Positions 1 through 5;
6; Begaﬁ installation of stop solenoid backup'valvés; and assoclated
tubing and bracketry, Positlons l-through 5. |

7. Continued lﬁstallatlon of new-drlp pans for hydraulic units.

Jénuarx,ZS, 1966

L. Instlalled new MV7aVE stop backup solenolds, Posltlonsvl through 5.
This required removal of Rocketdyne line P/N and installation of MSFC line

with a tee for venting the MV7A4VE into the engine overboard fuel drain

Tine:
Pos. i - S/N 307
Pos. 2 - S/N 309
Pos. 3 - S/N 310
Pos. &4 = S/N 3(]
Pos. 5 = S/N 317



t i ‘
‘ 2 ~Went to Ace's shop and picked up spare brackets »fo'r static flring

"Instrumentation.

3;,‘ Instal]ed the following static firing Instrumentation brackets;
DA2010-1° . DALOOO-] DAKOOS-T¢  DATS | |
. ‘V’DAZOIO-Z ~ DALOOO-2 DAL009-2 DA12A
| DAZO{O-B - DALO00=-3 DAL009-3 DA13A
. DA2010-k DALOOO~L DALOO9-L DA33 o
DA2010-5 DALOOO-5 - DAL009-5 - “
il Relnstalled eﬁglne area.purge manlfolds and plplng on test stand.
5. Completed Installation of all engine deluge firex nozzles.

6. - Contlnued Installation of new drip pans for AM.F and Greer hydraullc

units.

7. Changed out 13-inch water valve for engline service tubing. }(Old
' one froze and cracked.)

8. Ordered new flexhoses fbr engine area purge supply llnes.

9. Installed new flexhoses on engine serviclng.supply lines, as reduired.

10%., Cdntlnued supporting Greer people on hydraulic unlt modifications.

Januar1726, 1966

l: Completed Installation -of new drip pans for A.M,F. and Greer hydraullc
‘units.
2: Continued supporting the Greer people on the Hydraulic'unit modifi-
catlons. . | |
3. Met with Gerald Thompson and got him started with the A{P.M, filter
Iﬁstal]atlon‘on the hydraulic skid and the new purge manifold for the center
eﬁglne. '_

‘ L \ Removed the water strairer assemb"ly '-f,rom the Greer Hydraulic unit

which had ruptured due to freezing.-

.



5. Contlinued installation of static flrlng instrumentation brackets.

RepTumbed DAZZ-IZthru 5 (ME.Lab had plumbed these In to senée control

sgpply pressuré Instead of hydraullc control return preséhre.

. 6: Relocated DA7-5, plumbed in DA1-2, 3 & 5.

.7; Ordered additional flexhoses for Pos. 1 and 5 englne area purge mahli-

fqlds. 1 line 36" fong and 6 lines 17" long, 3000 p.s.i. w.p.

8. Ran the LOX dome service purge at all engines In preparaflon for
qﬁa]ity sample.

9. Changed out return flow trénsdueer on Greer unit. On old one, the
flow stralghtener and turbine assembTy had been b]dwn through housing.
10. Fabrlcated‘ahd installed brackets for new heaters on engine deck.
lﬁstalled new heaters.

1. Fabrlcatea~spec1al bypass valve assembly for conneCtIng>umbIIIcal

ends of stage hydraullic supply and return lines.

- January 27, 1966

1} Changed out the umbllical feedback transducer on the Greer unit with
t%e new type 18 v PT135.
/N out - PTITI=3M, S/N Out - 18648
P/N In - PTI35-3M, S/N In - 28792

2; . Fabricated speclal cocoon Instrumentation rectangles, Engine Pos.

" 1, through 5.

3. Continued supporting the Gfeer people on the hydrahllc unit modiflcations.

L, Replaced some of the engine servicing flexhoses, which had been damaged.

5: Installed bypass valve between supply and return lines on Greer unit
fér checkout.

6. Installed new heater brackets for calrod strip heaters on engine deck.

7. Fabricated aft compartment heater hose brackets.

8. Fabricated and Installed engine ldentificatlon plates and brackets,



Engine Positlons 1 through 5.

9. _Installéd DA5-1 through 5 and DA2010-2.

January 28, 1966

I. Installed the féllowlng static firing transducers:

| DAI-1  DA10-I DA13~1 DA3-1
.DA1-2 | DA10-2 DA13-2 DA3-2 -
DA1-3 DA10-3 DA13-3 DA3-3
DAl-4  DATO-L _ DAI3-4 DA3~L
DAI-5  ° DALO-5 DAI3-5  DA3-5
DA12-1 DA12A~1 DA11=] DA2010-1 CAlA-I
DA12-2  DAI2A=2 DAlI-2 BAZEIR*L CA1A-5
DAI2-3  DAI2A-3 DAI11-3 DA2010-3
DA12-4  DAI2A-k DATT=L. DA2010-4
DA12-5 DAI2A-5 DA11-§ DA2010-5

2.  Continued supportlhg Greer people on hydraulic unit modificatlions.

Greer people went back to Los Angeles without completing the job. Flush

- bypass valve position switch was not Installed; pump feed back pot housing

were not reassembled; and none of the system had been checked out.
3. Filled Greer servo reservole and flushed and bled system. Began

setting the pump feedback pots. No. 3 servo-valve would not respond to

_ voltage Input,

h; Fabricated new brackets for H.E. hellum Inlet and outlet transducers

to be mounted In aft compartment.

.5, Fabrlcated and Installed new hydraullc flush bypass valve umbilical

half of hydraulic supply and'feturnfllnes.

6. Installed a 0.060=Inch orifice 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—ub and jig with new
ménifolds.b |

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 maﬁifolds an& 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. Fléﬁges were finally
méted by using '*come-alongs" and® warping the‘iines.v

2l Removed gydraulic manifolds and hydrostat festedﬁmanifolds and 2"
GR-AH adapters to 3000 p.si;.g; rﬁél%véféd;h;rd@are to'Wy1§7Lab for
cleaning. L - |

3} Continued adjustmeﬁt of feédbgck}péfs ongreerfpﬁmps. Stili no response
from pump No. 3.p6£. N

4; Tanked 300 gal. RP-1 infd Gree; unit. ‘S£6p$éé fankiggloperation when
bad leaks were notiéed ;t ﬁuﬁé-eﬁd~captéaskets. &0‘3'was wpﬁsw. During

. tanking of Greer :eservoir; Fuller inadvertent%& 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 installing 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 hidraulib suppl} andtrétqfn 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
: DA3044-4'.': . DA4009-4 CA4006-4
DA3O44—§F DA4009—5  CA4006-5
DA13A-1 - DA33-1
. bA13A42“ . DA33-2
DA13A-3 °© ' DA33-3
DA13A-4- DA33G4 | | .

DA13A-5 DA33-5

Fébruary 2, 1966 .

_1; Ball's peoﬁle completed inétalling new eqd cap éaskgts on pumps No.

2 & 3, Greer Qnit.

2? New filter manifoids arrived frém Wyle Lab. Installed new a.p.m. filters
and manifolds on hydraulic skid_using new o-rings and new GR20 and.GRZS
g;ayloc seal rinés.- |

3; Continued adjusting'feedback.pots on Greer pumps. No.3 pot was 180°
out of phase. ‘Sérvo—valve was o.k. ”

4, Purged and flushed Greer servo system.. Checked p.s. setting on servo

é&stem. P.N. - 1500 p.s.i.g. D.ﬁﬂ - 1275 p.s.i.g. -



5y :Added 4 gai.'of clean MiL—H—5606 fluid to servo s?stem.

63' Changed out o-ring seal .on calibration poft of Greer accum. pre-charge
panel.v

' 7% Tanked 600 gal. RP-1 into Greer unit. Noticed pump end Cap,gaéket
_1éék on 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.r Leakrwas due to a piece
of string, which was used to install gasket, lodged under gasket.

s

8&‘: Removed old feedback pot housing drain lines from Greer pumps.
9; : Iﬁstalled the following stafic firing transdﬁcers.
DA6-1 | DA3042

DA6-2

DA6-3

DA6-4

DA6-5

10. Installed brackets for H.E, helium outlet transducers, Pos. 1 thru 5.

W
i.

11. Re-torqued and safety-wired the H.E, seal bleed plugs on Pos. 3 and 4.
12i, Removed engine deck haﬁdtails, removable plafforms, etc. and rolled
deck out for pipe filters on drain lines. Returned deék'to-lﬂ position.

P

February 3, 1966 - -~ . °

1. ValveALab. installed new end cap~éasﬁet Qn'pump No. 1 Gfeer unit.
25,  Tanked 600 gal. RP;I_into Greer ﬁ?drépiic unit. Seal was o.k.
3# Continued checkout oerreef unif;k Rah“éérvo;system and set offset

on each feedback pot. \Fibw'ttansdﬁcef operated and responded to flow

change. Atcuracy quesfionablé. Main pumps were bied and operated. No. 2

. purip $&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.
‘ ufixit could be op'erate_d. o '
5l Set &he 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 1éaked at éf GRZS at_300lpisai.g. Drained down
s;stem, installed new 3GR25 and refitted‘ail‘grayiocs. Still leakéd; New
manifolds ﬁuSt be ﬁadé dué_fo éxcessive misalignment.
7} Reset pressure:switFﬁes‘in ﬁydfadlic skid valve panel. ‘Hyd. press. 0.K., -
1400 p.s.i.g. on decrease. Hyd.1maifunction'f 650 p.s.i:g. 6n increase#
8. _ T§rqued and safetied numersﬁé seal bieedihlUgs.og_PoSitions 3 ana 4,

9. Fabricated and installed new access ladder ffom éngiﬁé‘deck to hydraulic

e

. 10. Continued installation of static firing transducers:

DA4-1 © DA14-1  DA15-1 DA22-1
DA4-2 ~ DAl4-2 | DA15-2 DA22-2
DA4-3 'DA14-3  DALS-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
DA7A-5 DA14A-5

11. Installed cocoon purge calibration and instrumentation cross at CCP

od Pos. 1 thru 5.

‘ :
[



February‘4, 1966

1. Continued chéckout-of Greer hyqrgulic unit. No. 2 would run but
‘woéldq't put out flow or pressure. It-wﬁé détermined that the trouble
had to be internal to therpumﬁ; Draiﬁed déwn the Greer_system and pulled
thé end cap-on pump No. é.' A 1inkagé connecting the f;édbaék pdt to the-
haﬁger was missing.uﬁRebuilt‘puhpf" |
Z.i' Removed new a.pfm.'filter inlet'hanifold bécauée of misﬁatch and
plgmbed in 17 tubing...Raﬁlé.mﬁf;_gnit;#nd began flushihg system. Per-
fo?med 2000 p.s.i.g. 1eak.¢heckVon“facility syéfqm{_ fpund split housing
seal leak on azm.f. sﬁéﬁiy valve. Changed oﬁt seaisgﬁd.continued leak
chéck.' Developed grayloc seal ring leakiand<Shut doﬁh_again, drained and
ch;nged out GR25 seal ring. | | )
3.i Began médifying servo—éétuator‘handling jacks, for use With Hydraulic
R¢§earch actuators., - | .
4.  Tanked 500 gal;‘R%;l fuel into a#m.f. hydraulic unit reservoir,
5.5 Continued installationAof étatic firing transducers:

DA4000-1 .  DA4026-1 DA1A-1 DA7A-4

pA4ooo-2 . DA4026-2 DA1A-2 DA14A-1
) DA4000-3  DA4026-3  DA1A-3

DA4000-4 DA4026-4 DA1A-4

DA4000-5 DA4026-5  DAIA-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 Grayloé seals on a.m.f;‘unit and began‘
flushing down to hydraulic skid.
3.  Took‘hydraulic contamination samples on atm.f. reservoir, Greer
reéervoir, stage éupply ahd retﬁrn. Se¢ Log book on sample results. Supply
ané‘return.were clean. Shut down hydraulicé and hooked up stage return
iige., While hooking up stage supply line, three pieces of a hard teflon
suﬁstance were féund‘lodged in the ground umbilical coupling. Investigation
%e%ealed that part of the upstreém seat ofvthe stage supply valve was |
miésing. Rgﬁoved the stage supply.valve and sent to valve lab. for complete
rebuild and cleaniﬁgi, Inétalied new ground umbilical coupling in stage
hyéraulic supply. N
4.% Disconnected all pitch and yaw manual engine actuators‘from outboard
enéines. |
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.é.i.g.
: 6.f Completed ﬁodifications to sérvofactuator handling jacks and installed
on;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.
3 DA4040-2 CA4012-2  ‘;DA13—2i
. DA4040-3 CA4012-3

' DA4040-4 cAg012-4

DA4040-5 CA4012-5



9.; Hooked upleeer'unit stage supply and return lines using new GR seal
rings.
10.- Began hédifying servo-actuator handling jacks (for H.R. .actuators) and

installed one set on Moog éqtuators.: | , A

February 7, 1966 .

1. %vInstalled éfége.h§dradiic supply valve affer,séat replacement.

2. Connectéd stage hydréu1ic supﬁly‘hose tq uﬁfilidal Na._Z

3. % Installed DA3041 and DA3042. | | |

4, | Brought up hydraulics at 10:20 a.m. (a.m.f. unit andAinéreasedrpre§5ure-f
fro@l400 to 1850 at skiq outlet} Leak checked all skid system, facility>
sysigm,»TVC system, and engine clqsihg control systeh. Shut d0wn'é.m.f. unit5
éndfstarfed Greer uﬁit. Pressurized system to 1850 p;s;i.g. and:leak cheéked
allinew flangé connections. t ‘ |

5. % Performed hydraulié systems components test; aleskid‘vélves, crossover
vél%es, and Greer valves. All O;K. Shutdown hydraulics at 11:10 @.m.:

6. j Resumed hydrgulics (Greer unif) at l:lS‘p.m.{ shut'down at 2:50; resumed
at 5:30 andAshut down and secured hydraulics at 5:30:

7. Q Hydraulie.samples were.taken for contamingti;n‘aﬁaiysigvgf 15,30 p.h. at
thesstége.supply;Ireturn, and all outboard pitch and‘yaw'acé;ator sﬁpblys.

8. ' Performed hydr;ulic system pressu;e-floﬁvtests with recorder room,
Verified all‘engine.hydraulic réquirements.

9.:‘ Leak chécked engine hydraulip opening controllsystem'at 1800 p.s.i.g.
10;;{ Performed individual engine components tests, SQeﬁgine’compohents test,
sequénce-test,.and éﬁmpiete stage seqUencéffést.‘ De?elobed trouble with the

hypergol simulators. Trouble was electrical between the subgrade and the

: bloékhouse.



11. + While conducting hydraulic tests, developed trouble with ramp generator

on Greerganit. Both rates of increase were 100 p.s.i./sec, and generator

i -
stuck on both increase and decrease.

p.s.

i.g.

12. ? Verified hydraulic pressire o.k. switch setting. D.D. 1375, P.U. 1400

13. f Opened all pre-valves and préssurized LOX and fuel systems to 15 p.s.i.g.

with'hydraulics on and leak checked. O.K.

14.

15.°

T All
16.

3‘6r 1

' Continued installing static firing transducers as follows:

© DA13-1
. DA1-5
DA5-1
. DA5-2
; DA5-3

. DA5-4-

., DA5-5

DA7-1

DA7-4

~DA7-5

ﬁ Pressurized-and leak

0.K.

DA7-2-

DA7-3

DA9-1 cA2-1 - CA9-1
DAO-2 - . CA2-2 . CA9-2 A
. DA9-3 . cA2-3 CA9-3
. DA9-4 caz-4 A4
DA9-S | CA;fsvﬁ_‘ cA9-5

(-

checked LOX pump seal and,éalorimeter purge systems.

Discovered a concave@depfeésion in the stage fuel upper bulkhead épprox.

diameter by 2 deep.

February 8,.1966

1. Brought up hydraulics (Greer unit) at 7:45 a:m. Turned on LOX pump seal

purge at 8:00 a.m.

2. .

Tanked fuel to full load and pressurized'and ieak checked. Filled Greer

reéérvoir during tanking. (Did not pick up full indication)

'3{:-»0bserved IMV internal seal leaks on Positions 1, 2 and 3. Found fuel

coming out overboard drain lines and disconnected drain line from IMV to

.piﬁpoint leakage.

b



- 4. | Prépared inert p;efill syé¥em fof'cp?Abef fiil;‘ ir;nsfer:ed ail fluid
‘ froqi Cape u'nit to MSEC unit; “Cr‘o's;'s'(;vé'r valve'sohlﬁe-'ﬁ_oid.faiied to operate.
Filied chambérs to qverflow iﬁ‘foliowinéjtimgsé;: |
VNPos.‘I - 16.0 min. |
~Pos. 2 - 19.8 min: - Umbilkcal Supply
.Pos; 3 - 20.7 min, : 'Pregsure - 100 p.s.i.g;
+ Pos. 4 - 16.2 min. i
'fos. 5 - 18.0 miq;
Overflowed for 30 second‘s.-i Low LOX dome purge was Qh for 22 minutes with no
fro%f‘observed.(on injeétors).
5. i Tanked LOX to fulluload, 523, 876 gal., pressurized LOX system to 12
p.sii.g., and leak chetked{: Enginé systeﬁs 0.K.
6. . Performed epuntdown to-X-4 seconds and had’automatic hold for 60yseconds.
‘ Engine checkout valvtes :we.re inv.engine' return fo;‘ approx. 80 sec. Based on
flo@rate of 89 g.p.m., estimate a loss of 120 gal. of hydréulic fluid (537x75"
x772231). | U
7.'” After auto—hold,jinspection of all injectors revéaled no frost br-icing.
8. ﬂ Detanked LOX énd-fuei; Secured hydraulics at 9:35 p.m. Hydrauliés on
for‘approximately 14 hrs. |
9. i Odom completedvcbcoon_pﬁrge test and checkout.
10. /| Allowed prefill to stay in chambers all night.

'~Fe5}uary 9, 1966

i.;_Began preparinglenginés for lowering &o remove pump inlet screens.
. a. Hooked up séfvo—actuatd: handling jacks -to éctuators, Positions 1, 2

and 4.

. ‘ . .



1. (Con't)

b.- Disconnected wrapéround iines Positiqns 1 fhru‘S. Some ‘residual
fuéllwés spl#shed into the Pos. 3 LOX pﬁmb,seal éﬁd LOX dome pﬁrge"wraparoundv
lings. Covered all liné openings with foil, Nétified Bridges for deteé% and
cleaning. |
¥ c. Removed 4 gimbél block bolts frém each engine; removed all but 8
bolts-fromithe fuei pump:inietsvénd the LOX éﬁﬁp inlet on each engine.

j d. »Discoénec?éd the acfuafors from the stagev;utriggers.

e.. bisconnéfteq ﬁiséellane;gs dishpdn coﬁneétions.

2. ; Leak checked the th;ustréhambers. No 1leaks. Draiped éhambers, Positioﬁs
1 tﬁru 5. |
3. | Reinstalledrmabuéljéngine actué£ors, Posiﬁions 1 thru S.
4. Drained hyéréu}ic systém and removed‘filter inlet tubiﬁg 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.

C2, : Rotated the fiiter 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. 5 M. E. began changeout of engine fuel pump‘inlet elbows ("babypénts") due
to expected cracks. ‘They replaced Poé. 3, No.‘é side, and Pos. 5, No.2 side.
4.'? Réplaced stop backué solenoid, Posf 1:

: P/N OUT - MV74VE, S/N OUT - 307 |

P/N IN - MV74VE, S/N IN - 318



5. ; Dropped engines in the following order for.be and fuel ﬁump inlet
screen removal:‘u1-2—5-4-3 andureinstalléd éngin;s;. Took approx. 1% hrs.
pér'engine. Had~froub1e W%th enéine ins?aller reiief’valve; had to raise
set?ing to increase load cépééity. "All LOX screens were exceptionally
;1e;n; fﬁel SIightly dirty. . Pictures were taken. New seals were used.té
reihstgll pﬁmp inlets. Also, neQ gimbal block bolts were used.
6( : Installe@'H.ﬁ. heiium outlet orifices as follows:

: Pos. 1 ;
Pos. 2 -
Pos. 3 -
Pos. 4'-
" Pos. 5 . o N C

' February 11, 1966

1. ; Continued.reinstallatioﬁfof ailzengineé:'
a. Conhéctéd all wragéround lineg,

J b. Pressurized LOX;tank to 12 g.s.i.é:_and le;kﬂchecked LOX pump inlet

seais, Pos. i,khru 5. All 0.X. -~ |

2. ¢ Installed noézie exteﬁsiégs,'Poéf i thfu 5. (Fqllowing order 1-2-3-5-4.)

Ins;alled new»séals and f;lpro c-5.

3. .~ M.E. wo;ked two 12 hr. shifts and coﬁtiﬁued changeouf of babypants.

4, : Disconnected ﬁanual'engidé'acfuators, f&sitiéqs‘l thru 4.

‘5. | Welders ¢§mpleted new filter outlet manifold.. Fitup was O.X. Hydrostated

“to 3500 p.s.i;g.“fqr 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.

Briqges.detected Pos. 2 yawiétage attach bolt due to marring.



‘ 8. Removed the following instrUmentatioh:

| CA4012-1  DA4026-1

' cAd012-2 DA4026-2 . |
:1 CA4012-3 DAG026-3 . o
' CA4012-4 DA4026-4
| cag012-5 'DA4026-5 - I

Febguary 12, 1966
‘1.'i Torqued the'bﬁit ;ggémbliéé on the nozzle extension, Positioﬁs 1 thru 5.
2. ; Installedloverboard'drain lines, Positions -1 fhr; 5.7,

3. ; M.E. continued iﬁstalIing neﬁ fqél puﬁp‘iniefnslbOW§;' wOfked two 12-houf

shifts. -

4. - Torqued gimbal block bolts- to 400 ft-1bs, Positions 1 thru 5.

5; . Astrionics people installed 2 new aqcelefometer mounting blocks on thé
‘ Position 4 Moog actuatoré. '

6. ; Began installation:of;engine area purge tubing{ Positions 1 tﬁru Sj

‘m. ¢ Began removal -of sefybeactuator handling jacks from all actuators.

8. i Picked up new filfer manifold from WerILab. and installed on hydraulic
skia. ‘Installed new arain vélve on manifold and plumbed in drain line.

- 9. | M,E, installed m;_w ‘LOX d‘ome purge line and new LOXFpump seal purge, lines
(wr;paround lines which:héd been contaminated).

LOX Dome Purge

P/N OUT - NAS-26882, S/N - None

P/N IN - NAS-26882, S/N - 071

LOX Pump Seal

P/N OUT - NAS-26881,. S/N OUT - None

‘ " P/N IN - NAS-26881,-S/N IN - 010



February 13, 1966

1. ' M:E. Lab worked fQo 12-hr. éhifts.and completed installation of fqei

pumb iﬁlet elbows except for torquing boits, bfackets, etc.

2. ; M.E. changed out.all flight supply ducts to gimbal filter manifqlds,
Positions 1-4. | |

3. :>Ovérboard fuel drain line on Position No. 3 was bent wﬁile installing
engine area purge'lineé. |

4. f Twovof our men worked on each shift in support of M,E, people.

5. - M.E. changed out the delta "P" pressurg’trans&ucer on the filter manifold,
Position 1. ‘

February 14, 1966

1. : Brought up hydraulics and leak checked all of hydraulic cphtrol system.

No leaks. Performed hydraulic system components test and fgnvboth agm.f. and

o

Gre¢r units. Had position:indicafor pfoﬁléms on stage hyd{éulic supply valve
andiGreer return valve, | |

2,_! Continued installation'of engine érea purge'tu?ing,

3. ;‘Removed servo-actua£6f locks from Position No. 1‘&ith hydraulics up.
Secﬁred hydraulics at‘4:05 p.m. Total hydragli&s time éoday was approx. 45
min;tes. .

4'>i M.E. changed out the G.G. LOX bootstrap downstream orifices, Positions
1, 2, 3 and 5. |

5. i M. E. began.instéllation of thrust 0.K. Pressure switches.

6. } Leak checked -the GOX and helium systems, all engine posi tions. All O.K.

1

February 15, 1966

1. fBroughf up hydraulics, Greer unit, at 8:15 a.m.



2. ! Pressurized fuel systeﬁ'to‘ié p.s;i.g. ;ngzieak cﬁéckéd$a:Engine systems
O.K: A
3. Removed servo-actuator locks witﬁ h;dfaﬁiicéﬂoﬁ: utilizing manual current
generator boxes, Positions 2, 3 and 4. | o
4. ; Performed high LOX dpme purée ché?koﬁtrwifﬁ results- as foliows:

Y'Loader Setting -~ 1OQO»b.s;i,g. | o | -

. Umbilical Suéply - 780 p;s;i,g.

" DA4000-1

- 600 p.s.i.g.
" DA4000-2 - 640 p.s.i.g.
! DA4000-3 - 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
andifound the following-discrepancies:

a. Engine Positionsto. 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. 5 - MFV No. 2 t:éce direction was reversed.
6. Ran a 3-2 cﬁtoff'test by dropping power to all five stop backup solenoid
valYes. Recorded times onboécillographs.‘
7 ; Hydraulics off at 11:15 a.m; and on agaih>at 1:30 p.m. fér gimbal system

¢

calibration.
L

8. - After removing servo-actuator locks, chgcked the null shift on all

actuators with hydraulics up:

No. 1 Pitch - 6' extend
No. 1 Yaw - 6' extend s

No. 2 Pitch - 0.X,.

i



' 8; ? (Cbntin;éd)' s R

. NO'..'Z Yaw - oK.
i No. 3 Pitch - O.K.

. No. 3 Yaw. - 6' extend

% No. 4 Pitch - 1° retracf

; No. 4 Yaw - 7' extend

9. i Completed.installation of engine area purge tubing,lﬁositions 1 thru:5.

‘10. ; Pressﬁriéed'LQX ténk with prevalves open and leaked engine systeﬁs. 0.K.
11. : Began calibration of gimbal system. Zeroed all piston'indicators before
sfaféing. Had electrical problems with gimbal controller.n
12. ; M.E( ;ompleted_installation of TOKPS on PositionsAz, 4 and 5.
13. . Ran é 3-2 enginércutoff sequence test with oscillographs by dropping po&er
to séop backup'sélenéids, all five simultaneously. Time frqm stop backup dé-

‘ energized to GG ball valve limit switch leave open:

", No. 1 - §050 (0SC)
No. 2 - 064 (0SC)
: No. 3 - .041 (0SC)
' No. 4 - .072 (DEE Time)

" No. 5 - .050 (0SC)
No géod. Must change orifices in Pos. 2 and 4 from .060 to .030. (Stop-Backup)

14, Received two new MFV resister_assemblies and gave to Mr. Clift of M.E.

15. Installed GA22-1 and 3 and GA23-1 and 3.
1.  All day long; With‘hydrauliCS’ong Engine Position No. 1 was nervous. This
is a result of éither<pitch or yaw actuator limit cycling, or a combination of

both. However, I Suspeqt the yéw act@ator.’



. 17. Flﬁshed't'he LOX domes and GG LOX'injectors, Positions 1 thru 5..
18. T ferformed a hot fire functional test on both GG.and TB ignitérs.
Igniﬁers were not igstélled but-secured to the éngines;xPositiéﬁé 1 thru 5.
19. % Perfofmed engihe_aréa purge'checkoﬁt 0.X. |
20; : Received new.reliéf valve for inert prefill unif and installed. Set to
réliéve.at 390'ﬁ;s:i;g.; muét feset to 250 p.s.i.g.

21. ; Filled both inert prefill tanks with prefill to new spec. (1%

Pulled 2 samplies for chem. and contamination analysisﬁ

Febrﬁary 16, 1966k

'_l. "M.E, Lab. changed.out’the MFV No. 2 pot and switch assemblies on Engine

Positions 1 and 3.

Pos. 1
BN OUT - 408063 LS/N OUT - 8278546
‘ PN N - 408063 LS/NIN - 8206892
- Pos. 3 - | M
; /N QUT - 408063 ,S/N OUT- --8287531 )
| B/NIN - 408063 - ,S/N IN - 8206893
2. % Replaced the discharge orifices in the étop bébkup soienoid valves,

Positions 2 and 4. Dia, OUT-.060-Inch. Dia. IN-0.030-Inch.

3

‘3. * Disconnected, inspected and reinstalled the GG ball valve opening control
Iinefflanges, Positions 1 thfu 5. Slight erosion at-ali positions, but all

are'p.K. This required drain down of hydraulic qoﬁtrél system.
4. iRepaired position indicator on'Greer.fetu;n-valQe. Micro-switch was

shoﬁ%ing out due to water entrapment.

5. ;; Completed installation of hydraulic skid-drain line. Re-torqued grayloc

A ’
b v

. coup"‘lings on new a.p.m. filter installation.



6. ;Rem6ved manual quine act;ato:s,‘Engipe Positiqns No. 1 thru 4.
‘ 7. ;;Insté.lled heat shi:eld panels over manual engine actuator brackets, Posi-
tion; 1 thru 4. All heat shield panel installations are now complgte.
8. .;Checked off Méasuring Program.' 
9. ;When power was appiigd, no indications were obtained on'Positioné 1 and 3
AMFV»&O. 2 pots. The valvgs weré not‘éycled. Drained down hydraulic control
syst%m, 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 0.K.
10. ;Rén two séquence tests and two dry run gimbal programs. O.K.
11. ;Ran a 3-2 cutoff with stop backup solenoids de-enefgized.
12, 1Tanked fuel, 218,000 gal.,down to engines with prevalves open. Pressurized v
and 1leak checked. O.K.
13. ?Drained-down engine_fuel éysﬁem and secured hydraulics at 8:30 p.m.
.14. .‘ Fabricated and installed new position ind_ica.tor bracket on stage hydraulic
supply valve. Checked indicationslwith.;Ohtrol.' é;K; B
15. 5Completed all instrumentafion, torédé checks; and safetyfwiring.

16. jPerformed dryrun gimbal program with oscillographs; 1imifed amplitude to

x

max. of %°.

17. :Checked settinés 6n all TOPS, Positions 17th;p 5: A1l switches picked up
betwé?n 1020 and 1050 p.s.i.g. | |

;8. .Installed skirt and GG'28 vo;t_igniter adapters, Poéitions‘i ¥hru 5.

19. 1Filled a.m.f. and Greer hydraulic reservoirs while tanking fuel.

20. %Pulied two samples of inert prefill.for contamination analysis per MSFC

Spec.’ 164

t

: 400 . DHA - 100-175
‘ 1 25 21 175-700

! 4 0 . 70022500

As Received After 2 hr. Flush Micron Réhge

o 0o - 2500



Febiuary 17, 1066 - e PR

1

Checked out and set up hydraullc system W ﬁrought up h%dranlics,.Greer
unit, at 8:15 a.m. - | | .
2. : Performed engine components and sequence test. DEE:timesjf:om STUS open
to GGBV leave open ' - , o

Q Pos. 1 - 0.048 sec.

- Pos. 2 - 0.224 sec.

Pos. 3 - 0.040 sec.

i Pos. 4 - 0.292 sec.
Pos. 5 - 0.052'sec.
3. Calibrated GA22-1 and 3 and GA23-1 and 3 with digital and oscillograph.
4, | Opened fuel prevalve and dropped fuel down to engines at 8: 45 a.m.
5.,: Pre-filled the thrust chamber Jackets w1th the MSFC un1t and completed
at i0:20 a.m. The KSC unit was not'used due to problems encountered in the
fecility electrical contfols‘system. ‘Chemiéal analysis on prefill was:
48.3% Water

. 50.7% Ethylene dlycol
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. ., Began hypergol 1nsta11at10n at 11:00 a.m. Completed installation on all
engdnes at 11:20 a.m. | |
‘;8. . Pressurized LOX tank and leak checked; 0.K.

9. ' Puring pre—flll operatlons, 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. f FifeaAfo£ a du;ation.of 45 seéonds:at approx. 3:17‘p.m. No problems.
Duriég gimbai proéram, Pos. 4, yaw position pot plug fell out indicating -
actuétor;was har&’over; 4:- . |
11, : Poéf-test inspection revealéd the_féllowipg:
a. Fuei seai 1eak'oﬁf?ositionH4; No.‘lrMLV opgnidg q§ntrql line.

? b. Posifionrl; fugl séaifleak at flight gupﬁly line to 4-way .control- .
‘ valﬁé, at the No. 2 high pressu;e'duct.i. .ﬂ o

‘t. Position 4 yaw aqtﬁatoi pésitidnlpof’connecieq-hgd fallen out. No
’daméée; improper install;éion. | B
12, i Dé—tankedlLOX and:fue}; pé:farmed-éngine fueiAsystéméldféiﬁ: hypergol
purgé, etc. | | ' ‘ » -
13. : Secured hydraulics at 8:00ﬁ§.ﬁ. and went hohé; fgtal time of hydraulics‘
oﬁ téday was 11.75 hours. ’ | o |

February 18, 1966

1. " Trich. flushed and water flushed thrust chamber jackets, Positions 1
thru 5.

2. ' Leak checked thrust chamber jackets, Positions 1 thru 5. No leaks. All O.K.

3. ., Changed out the fqlloQing instrumentation:
CA9-1 cA2-1 DA7A-4
CA9-2 | CA2-2 DA7A-5
? CA9-3 CA2-3 |
i
; CA9-4 CA2-4
: CA9-5 CA2-5
4, ‘i Visually insbectéd turbine exhauéx ménifoids‘and nozzle extensions, Posif

tions 1 thru 5. All O.K.
5. M.E.- changed out the fuel overboard drain line on Position 3, S/N F-3016:
P/N OUT - 408243  , S/N OUT - 002

P/N IN - 408243 , S/N IN -



6. - Hydraulics (Gfeer uoit) was on fof approx..2 hours during engine flush.

To date - total time - 51.75 hours.

February 19, 1966 . S : .

1. Inspected main 1n3ectors PoeitiOns 1 thru 5. All O.K.
2. ! Replaced the fuel seal on the englne supply 11ne to the 4 -way control

valye, Position 1, at hlgh-preseu;e duet flaogeg.

3. j Changed out the pipch LéX.dope_pot@@gngioef§osition No.;l

4. . While ppesefving twrbopupps, e'leak-was noted on‘the.Posiiion 1 GSE

adaptef on the beafing coolant oontfo; valve. éepiéée'the adépfer seals:
1 o-ring MS 29513-128 7 | |

: 2 teflon backup ringsAMS 28774-;285

5. i Installed new relief valveﬂon KSC iheqt_pre—fillfunitf

6. Re-torqued the loose bol% on flange in opening cotho;:;ioe to No, 1

MLV, Posifion No. 4. o | |

v

February 21, 1966

1. : Completed all torque- checks Positions 1 thru 5.

2. : Brought up hydraulicsz a.m.f. unit, at approx. 10:06 a}m; and had Bill
ﬁowerd and Jim Smith to look at nervous H.R, actuators. The? attempted to
bleed actuators, but this.diop'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 operat1on of XSC inert pre-fill unit both in local and remote
modes for pre-fill operatlon and topoff operat1on. ~Simulated TC jackets

full with supply d1sconnected from stage and checked out automat1c 30 seconds
- overflow. New. re11ef valve popped at 300 p.s.i.g. Everything functloqed

properlyn



6. . Stage crew worked until 8:00 reinstalling LOX'prevalves'after-;emoving
inWmeters. While installing last prevalve above Engine Position No. 2,
they dropped a 7/16™ stud intb the LOX pump inlet. They couldn't find stud

_so éngine will have .to be removed for LOXppump teardown. -

February 22, 1966
1. ; Bégén prepping Engine Positibn No. é, S/N F-3015 for removal:
Ta. Instélled gimbal locks on all acfuators, fdéitiobs 1 thru. 4.
b. Inst#lled.éervo4actuator handling jacks, pitch and yaw actuators,
PoS%tion 2. .

c. Disconnéctéd{wraparound lines, ingfglled pfotective closures.
? d. Discdbne;fbdnéhginevarea bu;gg iibés. R
e. Réhbve& djéfbbaré drain lines.
Cf.- Rebovéd qllfbolts;f;om Loxlgnd eri>puﬁp;iﬁiets, and all skirt bolts.
g. Prepared edginé‘grea piétform§xfdr rbllingideck‘operation.
:ﬂ h. Discbppectbéfflame curtain from stage.
i. Distbnnéb;;qgfuéi bubbling iines énd ibstrumentation from fuel pump
‘inléts. “
2. i-Removed skirt abd engine from Pos. No. 2,7S/N F-3015 and sent to Ace's
Shob for pbmp teardown abdlremoval of stud. | |
3. ;VReturnéd rolling deck to lg.bosition@and secured facility, went home.
4. ; Ace's peoble found stbd'in.theANo. 2 LOX pump outlet volute at approx.
‘ 7:06 p.ﬁ.» Primary LOX seal wag in good shabb. Théy rebuilt pump and will be

ready for installation tomorrow. morning.

>February 23, 1966

i, : 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-1bs.
+ ¢. Connected actuators to 'stage, torqued bdits, and installed coffer

pins.. B ’ o ;7:

‘ d. Rémoved servq—éctuator #;ndli;g jacks, pit;h and yaw aétuators.
e. Connected and fordﬁed“aly’w;gparéggd‘1%q¢s;_

ﬂ f. 1Installed skirt, 240Abolts;lto£qqea.ffJ.
! g. Installed LOX, fuel,iand pﬁrgé ovérpégféla}éin—lines.

- h. Reinstalled enging éfea burge‘lines. N

i. Reinstalled»fuel bubbliﬁg lines aéd insfruméntﬁfipn on fuel pump
inlets. .

j. Reinstalled flame.curtain.‘

k. Installed manual engine éétuators.

‘ . 1. Removed servo--a_ctuatdr locks.
2. | M.E. changed out LOX overboard drain line on Position 1, S/N F-3013:

P/N OUT - 408244 - =, S/N OUT - 3651724

P/N IN - 408244' , S/N IN - 2634845
Howéver, they inadvertently bent thé new line in‘approx.'same place as 0ldf
one. during installation. Should be changed before flight.
3. :-Changed out filter manifold delta.“P".transducer on Position 1, S/N
F-3613:

P/N OUT - 60B72077-1A, S/ﬁ OUT - 0140059

P/N IN - PL356TC-300-350, S/N IN-91 |
New one instailed is an R&D type for P&VE. Old one is O;K. ;nd will be re-

installed after test S-IC-17.



4. . Obtained new orifices from Hinkle, sentfto.Peppef fdr}cht, and installed
in fuel pump bélance cavity SUpp1§:iiné,‘Positiods 2 and 3.

. Pos. 2 P/N OUT - RD251-4087-0149 Size OUT 0.149"

- P/N IN -RD251-4087-0219=Size IN 0.219"

a

' pos. 3 P/N OUT - RD251-4087-0275, Size OUT 0.275"
' 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. O.K.

6. - Flushed and purged (trich. flush procedure) the LOX dome and GG LOX

"injector, Position 2,

7.  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 engihe sequencé tests.

4, ! Shut down a.m.f._unit at 1:05 p.m. and brought up the Greer unit.

5. f Pressurized LOX and fuel systems, 1éak checked. O0.K. -

6. : Began gimbal system‘caiibration at 11:00 a.m. Could not calibrate current
'fraées due to extreme noise. Réh dry run gimbal program at maximum amplitude
of Q.SO. Experienced a hydraulic zero éhift of 12' extend on No. 3 yaw
act@ator. Re-zeroed scalé.

7. ‘Develoﬁed high'fluid témb, p;oblemé on wmﬁ.f. unit which caused us to
cha?ged over to Greer uni£,7 Mqét invegtigate lé%e;.

8..: Coﬁducted'é stage and engipeiseQ§énce testsrwithvggcillbgraphs.

9. i Ran calips test on all IOKﬁS,~iA11 wgfe‘withid;spéc. |

10. f Completed all torquing'aﬁd;safé;y:wirihg.“



11.} Tanked fuel with hydféuliCS éﬁ?dnd pfevalveé opent:APressufized and
. leak checked . Cllosed fuel prevalves a;'ld dralned down englne fuel‘systems.
12.; Filled thrust chamber. Jackets w1th KSC pref111 un1t 4 After 150 gal.
hadibeen p;mped, the.pdit‘began cutting'off and qn intgrm;ttenfl; due to all
T/Cijacket lights piéking ublqnd«drépping out. Dafa'wasirecofded as follows: -

Pump Outlet Preséu;e -“326 p.sii.g.*v
: Umbilical Supply Pressure -.150 p,s;i;g, -
Flow rate - 45 g;p.ﬁ. ( o
Gallons to Overfiow:
| Pos. 1 - 456
" Pos. 2 - 560
Pos. 3 - 565

Pos. 4 - 468

o Pos. 5 - 514 -
. ' 30 Sec. Overflow - 610 g.p.m.

13.T Began disconnecting all D21 and D22;1 thru 4 flight transducers on
actdator delta "P"'S, due to faulty pickups. AThgy will be replaced with
stafic-measuringbpickups;

14.T Secured hydrauliés at 6:00 p.m. Makes a total time to date of 62% hou;s.
15.? Drained inert pre—fili from fuel iﬁlet manifolds, Positions 1 thru 5.

v

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-actuator delta pressure piékups,

InsfalledvDA1018—1 thru 4 and DA1014elvthru 4,

a0



4. : Pe?formed turbop@hp tqrque‘check, Positions 1 thru 5. All O.K.
5. bropped fuel to engines, one at a time.by opening fuel prevalves
pressurized fuel tank and leak checked. O.K;
6. f Tbbped off T/C jackets with KSC pre—fill‘unit at 9:30 a.m.
7. Began tanking LOX at-9;20.a.m.
8. k,Completed tanking LOX at 12:00, pressurized LOX system and leak
éheéked. O.X. | | N
9. j Completed igniter installation af 9:25 a.m.
10. Took hydraulic system samples at 10:00 a.m. for fluid contaminatbn analysis.
11. . Began hypergol installation at %1:00 a.m.
12." Continued,countaown with pienty,of.time,- firing came at 2:59 p.m. -
inteﬁded to run for 120 or 130 seconds, but redline observer cut the test
after 8332 seconds of mainstage follaiing the loss of the primary and backup
chamﬁer pressure measuremgnts (DA-7 @ 8 qg,Q'séc;~gﬁd DA7-A @ 83.2 sec. main-
stage) on Engine Position No. 1.j; .
13. Also lost DA7A (Pc) on Ené,'Pos. &o. 5 = occhfrea du;iﬁé startup.
14. i Test was very succhsfﬁi ;fpostétést enéine inspection reyegled no visual

damage, no ieaks, etc.
15. i‘Purged hypergol, drained fuel ffom eﬁginés;‘detankéd LOX and fuel, and
secured engines. | '

16. { The Greér hydraulic unié was brematﬁrely shut &own‘at 4:30 p.m. - control
swit;hed to amf unit as fast'as ﬁQséible (took less than a minute) - investiga-
tidnirevealgd that the lock-nut oﬁ the servé-puﬁp pressure adjust compensator
had ;ibrated loose, éilowing the bgmp‘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.> EQerything;iﬁdicated a successful test.
The engine start sequence was within the preqicted limits résulting 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 evaiuation of test dat;.indicatéd no appreciable effect from
thelorifice changevon Eng. Pos. No. 3. Thrust level is still high at -~
1,550,000 lbs.

3. . Performed post-test servicing, flushed chambersvwifh Trich., preserved
,turﬁopumpsﬁ etc.

4, Checked chambers for leaks and found none.

5. - Ran hydraulics apbfdx. 1% hours today during ;erviéing. Total of 73.75
hours in Test Lab to date. |

February 28, 1966

1. Inspected chamberé and injectérs today. All injectors looked gobd exceptt
#1 ¢ngine. 12 small cracks k%# to 1" in 1engfh) were fouﬁd on the outer
circumferential baffle stub-outs. Looks like material failure.

2. | Rocketdyne started cleaning the injector baffles for etching with nitric
acid. |

3. : Started removing overboard drain lines and enéine area purge lines.

4, 1 Removed DA-7 and DA-7A (Pos; 1 and 5).

5. Started removing extension skirt bolts.

March 1, 1966

1. . Completed removal of overébbard drain lines ahd-engine area purge lines.

2. Installed protective coverihg on eﬁgines (jusﬁ iike they came from M.E.

Lab).



- 3. | Installed‘gimbal actuator locks on engines 1 thru 4; we were going to

‘ brlhg Aup hydrau11cs for this job, but control had problems in the blockhouse

so we 1nsta11ed manual englne actuators on engines 1 and 4 and ‘'used them for
VIOCE 1nstallat1pn - then pushed ehg;nes 2 and 3 manually to get locks on.
4. i 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 “
gimhal actuators to»be moved'outwardrfrom the stage a little bit.
5. ? We conducted a test on the inert pre-fill hnit (Capé):today. -Attemhfing
to get full flowrate of 50 g.p.m. out of the pump. Took the feliéf'halve
off so no pre-f111 could recirculate 1nto the Supply tank
T The level sensors were dlsconnected from the automatic cutxs of f c1rcu1try

in the blockhouse. Lights always come on ear1y>because of pre=f1;1 splashing

on the sensors. Started..up Kldde unit at 1: 25 p.m,, 10 sec.

' flowwas48to49gpm/'“ : A
'j pressure at pump onlet - 365'p.s.i.g;

pressure at umbilical 1_178;180 p.s.i.g. .
Engines overflowing at:

1:34, 20 sec.

Engine 1 -

Engine 4 - 1:34, 40‘seq.
Engine 5 - 1:35, éOlséc.
Engine 3 - 1:36, 10 sec.

Engine 2 - 1:36, 30 sec.
then had 30 sec.~overflow.
Turned off pump at 1:37 p .m., O sec.

6. : Dralned pre—f111 flushed chambers with water, and purged chambers.



0
Nl

March 2, 1966

‘l;i Lowered engine deck platfbrms and prepared for rolling out 10th level
deék.. | -
2.3 Removed extension nozzles (skirts) from engines. Took from 9 a.m. to
1 b.m. to get.all_s nozzles to-the ground leQel. No. 4.skirf has a small
deﬁf on the bottom hat-band (unaefneatﬁ) but it was that way when it‘camé
- frém M;E. May have to put a,patﬁh on it later.
‘3.f Rﬁiled deck»in-and.éeg upreﬁgine platforms for normal operation.
4.; Drainéaf%MV ;é;$é iinéS'this“ﬁonniné;- -
5.4 RogkétdyneAcyganéq.ihjector baffies and ‘prepared fé? acid-etching.
6.l Checked:actﬁétég;bosiifaﬁé fbr thé!méchapicglﬂnull;
: #1'&aW.;;8' rétract
| pitqﬂ --6{i;§t;a§£ -
#2 yaw -quf ' ;;‘ |
-pifch o
#3 yaw ;.52 extend
' 4pitch - 5 exfend
#4 yaw - 3' ret;act
pitch - 3! -".é‘.xtep‘d
7.i Started fgmoving ins trumentation from #2, 3, 4, and 5 engines. #l engine
wiil be left as is since the engine will be static;tésted later.in March with
‘a gew injectozr. |
" We are saviﬁg tubing‘from the engines for S—IC—SOZ?
8.? Boeing started t§ work on fitting the flight heat shields at #1 and 4

positions.



9;¥ Amplifier responée tests were run on the eight flight type amplifiers
using the gimbal program tape from:test S-IC-17. Hydraulic power was not
apélied to the eﬁgines. The test consiéted 6f_four ruﬁs as follows:

Ruﬁ No. 1 = Servo current inputjcables connected to all actuators.

Ruq No. 2 - Servo currentvinput cablesvdisconnected from actuators, 100
oh; resister substituted for servo-valve. |

Rué No. 3 - Alluwires diséonnected from the bloékhbuse-to the actuators.
10QJL dummy load appliéd‘at»éhe amplifier output termiﬁals.

RQQ No. 4 - Computer'apd programmér eliminated from system. Ran signals-

for null studies.

March 3, 1966

1.k Rocketdyne etched all the.injeétorrpaffles last night. Found no other
crécks. ﬂ |

2. Removed more insfruméntation froﬁ eagiﬁes 2,'3,34; éqd 5. Not removing
#1jengine. | |
3fl‘ M2E. removed flight ¢urtains from'eﬂgiﬁés.

4, Installed extension nozzles in crates for‘shipment.

5. Torqued actuator locks (engines l_thru 4) to 100 ft-1bs.

March 4, 1966 - L t

l;; Continued :eméval of }nst;uhentation;~installiﬁg‘plugs,vsafety—wiring,
etc. |

2. Started répairs to AMF hydraulic unit. When we removed the water inlet
section from the heat exchgnggr, we fouﬁd a broken plate that divides the
water in and water:-.thus allowing water not to circulgtc through the tubes.
(Qﬁherwise the tubes look cleaﬁ.) We 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. Boeing is;Sfill working on fitting up fiight heat shields at positions
lf:and 4.

5. .Wérking on plumbing up cééoonjlines;>qfosseé'for temp. and pressure
tfansducers, etc. This is for the qbcoon purgé teSt'néxt'weék.

March 5, 1966 ST

1. Fabricated positibn switch'bréékets,fofLJamesbury valvés.

2. Repdired leak on Greer unit sérvo-system and refilled'with 5606 Hyde

3

oil, 1 K ) )
3; ﬂRemovea DA1017-1 aﬁd DAlOiS-ivand replaééd flighfvhardwére (A Ps
on gimgél aé¢uators)._ : -
4; Repaired 2 leaks oﬁ GNz'serVige Panel #SZL-Replaced 4 gages (one was
0%5000, anpther 0-500, and two were 0-100).. 'Piumbed new tube to ;upply
gage. N

5 Removed mahualtengine actuators and servo-actuator jacks from engine 4.
R;-pinned fhe actuators. Placed maﬁualiengine actuators and jacks on

engine #3. Boeinngill 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. |

71 Leak checked the fuel pressurization lines (helium at engines 1 thru 5)

8. Installed transducer bracket for‘hydraulic return pressure at skid.

March 7, 1966
1. M.E. is working on LOX prévalve 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 ttansducers from 501 and 502).

4. Insfalled pins in actuators at engine #2. -

~ 5. Removed actuator jacks from»engine #2,

March 8, 1966

1. Installed pins in actuators at enginé 3.
21 Removed manual engine actuators and jacks from engine 3.

3; Torqued .top pins and inserted cotter pins at actuators, engines 1
t@fu14.

4. Installed AMF heat exthanger water inlet section and leak checked.
Ail O.K.

5; Laét two LOX preQﬁlves installed,.

6. Leak checked LOX and fuel systems.' All d.k.

March 9, 1966

1, Ad justed micro-switch and .bracket on.Gréer cross~over valve.
2. Waited most of dayvonbééﬁtgolrpersépnel in blockhouse to get set up
for compongqu'QAd géqdence tests (&ith computers).
3. After tomﬁutér problems.were sfraigﬁtened out,icomponents and sequence
tests we?e_conductéd: . |
| 1st o;é-conductéd afA4:l5 p.Q.
2nd one céndﬁcfed at‘5:93 p.m. .
botﬁ with gSmputer—coﬁfrolled equipment.
Hydraulic; up at 6 p.m. for rest of é?éhing (ohiy ran 15 min. each for first
two components te;ts).

K?n another components test (manual) at 6:11 p.m.



3;. (Continued)‘

'Cénducted a séqﬁence test at 6:40 p.m., preparing fo; a 500 volt igniter test.
JCdnduqted sequence test with 500 volt igniters at 7:15 p.m.. Igniters fired
0.X., but control had same bﬁrﬁ—out problems in fheir computer system.

4: TtH;draulics off at 9:00 p;m. Makes 3.5 hours today and 77.25 hours to
date in Test Lab.

(ﬁad about .three leaks on Greer hydraulic unit.. Small ones.)

Mérch 10, 1966

l; Hydraulics up at 10:00 a.m. for LOX load test - mainly to check out new
Whittaker LOX preyalves. |
2. Tanked partial tank of LOXMfor'leak test - cycled LOX‘prevalves,'leak.
checked, etc. Everything O;K.

3. Conducted cocoon purge test. Obtained some acceptable data.

4. Quality has defected exhaﬁst manifold on enginé 5. Has a crack about
4 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 fdr cfacks up to % long as being acceptable, but we will get
the crack weld repai;ed before 501 leaves Test Lab.-

5. LOX was drained out #5 sucfion line to the field after the load test.
Only had a few thdusand gallons,

6. Took hydraulics off at 6:30 p;m.r This was 8.50 hours foday and now
totals 85.75 hours in Test Lab' for S-IC-50L.

March 11, 1966

1; Prepared stage and engine§'for,removal. Installed remainder of pro-
téctiﬁe covers, etc. -

2. Shop weld—repaired.théﬂcfack on the exhqusﬁ mén%fold'of #5 engine.



N

[

ey

-3 Removed and reinstq}led cocoon orifipes at engine positions 1 thru 5;

and repeated cocoon purge Eést:

. 4. Removed -hydraulic supply and return-at umbilical.

. March 12, 1966

1: Put final touches pn,engihes prior to removal of S-IC-1., Scheduled
for removal on Monday, March 14; 1966.

2; Removed cocoon instrumentation at engines 1 thru 5.

3; Installed thrust chamber throat plugs.

4. Made final inspection of engines, cleaned them good, etc.

.5. Completed protective covers on engines.

6. Re-set scales to ™zero™ on actuators on engines 1 thru 4.

S 7. Wrapped hydraulic supply and return lines with asbestos.

@ .

8. Pulled GG combustor drains - all engines.
9% Prepared rolling deck for operating.
0 Installed LOX and fuel bbotstrap orifices in engine 3 so that tanks

could be pressurized. These orifice sizes are unknown and will be  removed

by M.E.

‘,21 Compféted’ffeight:elevator ramp.'

March 14, 1966

l; Removed S-IC-1 from test stand this morning.
2. Rolied deck to IN position.

March 15 through 18, 1966

1, Re-located accumulator pre-charge panel on Greer unit.

3. Installeq‘OFlOOOVp,s.i.léége for LOX GNy service to engine.

4, Installed-O—SOQ p.s.i,?gagg for fuel GNjp service to engines.

5. Removed filter ffom,hydraulic;reservoif'fill line. Sent to valve lab
to be serviced.

6. Delivered (5) manual engine actuators to M.E. for installation on 502.



ENGINE SYSTEMS - S-IC-502

.' May 17, 1966 . - _— , . -

TN

Vl;" The 502 stage was received th1s mornlng. It was installed in the test stand
va Vandersee 's shop personnel. The LOX pump seal purge was not - applled to the

' englnes wh11e rotatlng the stage from the hom1zontal to the vertical p031t1on.

-

B

— f2.,. The center engine thrdat plug fell out during stage rotation. (The boot was

{
v

‘not pressurlzed.)‘

‘43. 'Stage'was‘placed'on!the holddown arm pads at approximatelyrl:OO p.-m.

:4,: Rolling deck was returned to the‘lﬁ—position - engine access platforms were
,f::!set ug;;handrails.inStalled, etc.

Ly e

fiif”‘i 5. : Installed‘eng;ne”delnge firex nozzles at Positions l.through 5.

L . - E
1 L B . ¢
L

. 6. Inspected stage and engines - started to hook up dra1n hoses to the-engines to-

B see- 1f they contalned fuel but f1rst the fuel tank -was pressurlzed and vents
"closed and by the t1me vents were opened we could not f1nd Quality personnel as

"Witnesses;sofwe w1ll waxt‘untll tomorrow.

X

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.

8. Installed stop backup soleno1ds (MV74VE) at P031t10ns 1 through 5. Had to
remove Rocketdyne 11ne P/N 408836 .and install MSFC line (with a tee) between

- the check0ut valve and the cross in the fuel overboard draxn line. The tee is
for ventlng the MV74VE 1nto the englne ‘overboard fuel drain line.
T ’ ) ‘ ' ’ ‘
S/N 318
S/N 309
S/N 310
‘S/N 311 ‘
S/N'317 Lo

Pos .«

1
2
3
4
5




‘ (9. Installed GN,

Found some dents 1n exhaust manlfolds on Englnes 1, 4,

e

,A(:i> Hooked up drain hoseé‘to‘engineé(and checked for RJ=1.

i
1}

!

10,

May 17, 1966 (Con't)

t

“May 18, 1966

amounts:

1

#i“fuelmturbopump inlet

~‘#2 fuel turbopump inlet
' #1 high press. fuel duct

©H2 high press. fuel duct

Engine return line

B 1

* GG ball valve
Eng. hyd. supply to 4-way valve
- #1 side of fuel manifold

B #Z'Side of fuel manifold’

\n

LI

M&)

-

and 5.

supply manlfolds for englne area purges - Pos. 1 through 4,

/7359

4@ g:D ¢ba0

0/4

Found the follow1ng

Amount In Gallons

'on the falrlng bolts.andAmake_the f1x‘on the’ bolts.

gal. ‘gal.

Engine
1 2 3 4 s
0.5 1.0 , 2.5 1.0 0.0
1.5 3.00 *1.5 2.5 | 2.0 -
0.0 0.0 0.125° 0.0 -, 0.0
0.0 .0.25  0.0625 0.0 0.0
0.0  0.25 - 0.0 0.0 0.50
0:0 - 0.0625 0.0 ~ 0.0 - 0.0
0.0 ~:0.0. ' 0.0 : 0.0° 0.0
Csmall A -
$73CK1e 0.0 . 0.6 0.0 - 0.0
0.125__ 0.0 0.0 0.0 0.0
Total-2.125  4.5625 4.1875 3.50  2.50
’ gal. gal. gal.

40:9

M.E. started remov1ng fuel -pump 1n1et elbows on the engines to check the torque

The f1x eon31sts of 1nsta111ng

high strength bolts with apoxy -.torquing them to 110 in-1b (higher torque than before).

(b) - Completed the fix on the bolts, not buttoned up yegz englne was then

f.'(:::) {é) #1 _engine was checked’ flrst

one was up to- torque. 3 bolts had ‘to be turned

checked.- One bolt had to be turned

3 'of 4 bolts were-not up to torque, the other

turn to be the requlred 80-inch-1b.

turn to be the requlred 80-inch-1b.



[

! May 18, 1966 (Con't)
.} : 4- Three bolts were up to torque ~.made the fix - re-installed fuei pump inlet

clbows'wifh‘new seal at inlet‘tg'turbomep;; o0ld seals and screws at iﬁlets to

“€lbow.":

5. Started installing transducérs} Cémpieted thé.following today:
" DA1-1, -3, -5 . - “

DA10-1, -2, -3, =4, -5

DA13-1, -2, -3, -5

DA2-3, -5 :

‘:'?é,é.v Pulled throat piug from #1 engine and inspected for RJ—J;‘ None was found.
I ‘
‘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 fairing.Were-up‘to torque of 80 in-1b.
Made the fix on the;fafring bolts. -Re-installed elbows with new seals on inlets

‘ to turbopump, old sedls and screen$ 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 bolts.}‘Re-installqd”elbows as‘on other engines.

. w -
i o

3. Worked on transaucer‘iﬁstallation. Installed the following today:
(New bracket & DA12A-5, -3, -1

- tubing) . ‘
e PAl2-5,. -3
DA2-2

. PR . -
B B " . .

. 4. ._ﬁe—ihsfalled elbows on #1 engine. Installed new seal at inlet to turbopump.
Put old seals and screens at inlets to elbows. Only‘pug about 4 bolts at each
screen flange, thoﬁgﬁ,since We_willfattempt'to check the "pump inlet screen removal®

tomorrow on #1 engine. -

¢



e

’ Ma? 1?:’1966.(Continued5 ’

. K 5 Note:: D:Ld not have to remove elbows from #5 englne. Fix was made to this

engine last’ week at M.E. and Qual

6. We were g01ng to run the Greer hydraullc un1t and . Just reC1rculate RJ-1

" through the sk1d 11nes etc. (not hooked to stage, yet) buf ‘control was not ready

o

to support us with power.
7. ° Removed throat plugs from engines 2, 3, and 4.

" May 20, 1966
;1."keplaeed-stop'backup'solenoid on #1 engine.“Blockhouse‘not gettingrsignaﬁ on
olddone.' | . L
'S/N out - 318

S/N in - 308

‘ 2. B Installed the followmg 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

L n. " n» DAI3A- 4, -1, —2,. -3, =5 ) ' ) - g
o . DAlA-1, -2, -3, -4, -5 o e

‘' - DA13-4
DA2-1, -4
" . 'DAl-2, -4 v
mzolo -1, =2, -3, -4 -%
| DA3044 1, -2, -3, - , =5

3. M E. worked on t1ghten1ng bolts for fuel pump 1n1et elbows <§ome they did

not f1nlsh yesterday))

4, Could not attempt "pump 1n1et screen removal" on #1 englne because of work

o on pre-valve removal above the englne




May 20, 1966 (Con't)

5. . Started flushing hydraulic systems foday with RJ-1. - Not hooked to stage yet,

jﬁjtrrecirculating;‘ First, we had‘the stage and‘returh yalves‘ciosed. Had trouble

‘with position switch on Greer supply valve. - Finally gof it to show an "Open" light.

Had‘a small water leak on the water press. pickuo line. Got it fixed, though.

Water"oress. OK indication Was 20 psi when we turned the water pumps on.
R .:','> . I

©-10:00 a.m., turned on the servo punmp and-checked it out. . Press. dropout was 1350.

. psi.. Press. pickup was 1400 psi.

. . N . . . PR -
.

‘Next, we' turned on the supercharge or "boost" pump. Press. OK was at 40 psi.

} hetween 10:10 and 10:15 a.m.,hwei checked out the main pomp: Bumped each one 2 or -

3 times (separately) to get them primed., They'al;»workedvsatisfactorily.when

brought up for full operation.

Shuf-everything down and tried automatic sfart‘at 10-16 a.m. Everything worked CK.

Turned system on and off several times' could only get 1750 psi on hyd. press. for
awhile had to switch from one local press. transducer to another to get on up to

2000 psi. Checked to see what press. relief popped at. All three main pumps
~
Ti}

T

relieved at 2025 psi (checked themrseparately);q-'v B
. ' - ‘ v ' : . Co g

,"Nexr;{we’opened stage and return valves. Recirculated from 10:55 to 11:15 a.m. at

- 1050 psi.
'No leaks on hydraulic unit.  Lookéd good < éven umbilical lines.

" Ran Greer hydraulic un1t from 12 25 to 3 25 y;m. (at 1050 p51) Took samples and

they were OK They are as follows



-

3 - o
o

Rl . R . N ’

"May'zo ﬁi96a}§Coﬁtinued),,

o

(Con't)
. upply L:Lne \. - ‘Return Line
620 (10-25 mi- . 2000 .
_ cron range) . - 15 IR
60 (26=50) . 7 Coe
13" (50-100) o
. 1" (over 100) : 1
w0 (flbers)
Reserv01r ‘5:‘-'pg_ 5606A (servo valve supply) (servo system fluld) y
960 . R T
.60 \" S ~
A 1 o 13 .
-;; T 2
S0

.T?Sw1tched from Greer to AMF unit. Had trouble getting fClosedeindication on
*7{Greer supply valve s - Co o Coar K -
‘fTurned on water pumps and supercharge pump at 3: 37 p m,

“deurned on ma1n motors 1 and 2 at 3: 40 p m. AdJusted preSSure to 1050 p51.~(Hyd
"temp. was 8l: F ) :

Flushed AMF unit @ 1050 psi. Shut down hydraulics'@'5:25‘p.mi iTurned of £ water
supply to water pumps.‘ I . g Sk

21 1966
’”%;l" Removed servo actuator locks from englne 1. Prepared for pump- 1nlet screen removal
n(JUSt LOX pump - the fuel pump 1nlets are easy to get to)

”ﬁsz. The LOX PVC compre551on tool was already 1nstalled We d1d not compress the PVC
: though‘ ; - ‘ :

o J~°3.' Removed bolts from LOX pump inlet flange, also removed ‘one electrical connectlon
P fuillne from underneath. d1shpan (was in way of pulllng screen through the. access door.of
‘i ' the dishpan). . .

. i,”f' 4, - U51ng the manual englne actuators, we moved the engine Outward about 3/ (actually
Do 3 6° pltch .and 3.8° yaw). Manual engine actuator on #1 side was h1tt1ng the #1 high-
v ,‘_gyj press. duct "so swe could not have gone farther. : .

t B

i Could not remove the screen w1thout going through the access door on the dishpan.

g . ,So we removed the access door. The screen was then ea511y removed through the dlshpan.
é o ;:;“fAlso the LOX pump 1n1et seal EE ‘ o

P ' ~‘ ) . o B h SL e

i :f:-r6;' Inspected the LOX seal It had been leaklng durlng Quallty checks We found it

: fj;was scratched qu1te a b1t in one place.;' ' ‘

o L 7.> Installed a new LOX seal and the screen, Moved the englne back 1nto place and
‘ bolted everyone together as’ before. No - problems. _ : . :

'




‘) . . . . !

May 21, 1966 (Continued)

»8. Begén remoying access doors from‘dishbéns'dn‘engines é;.B,.and 4.
‘_ 9. Ins%all'e'd”no transyd{;cers today. D;'L.d..not‘ have alrrx"yn: 4. |
}0. Bfogght.ﬁp AMF hyégaulié unit-afwlédéip;ﬁ.riTook ﬁydrauliciéamplés aboﬁf 1;30
lfbr:contaﬁinatioﬁ énalysis.r | ‘ | |
11. Samble results came back at»2:30 and Qére oK. . we'shut down AMF unit about
2:33 p.m, | “ } |
 12.> Attgmpted to hook up hydraulics to stage, but éould not get stage supply and
‘! return lines drained. .Lots of RJ—l kept'poufing‘from Stgge:supply and retufn lines.i
Just lé}f~it hooked-up‘to.érain pvér the‘week-end.“ | |
13 Re-installed servo éct;ator locks on engine #1;
14. M.E:‘beg;n instailation of cocoon-lines-én-enginesf(aftaching‘to,old'GG fuel | ' ~

R _purde :
injector gz==% lines.)

n



8

T{;i?ui | ‘/él"v  i; -_ ZEjVES4%4?;; SYISTEMS

== seez

‘May 23, 1966 ° L S S gy

1. ‘&.E.'finished installation of cocoon lines on engines 1 through 5.

.\

2. Weld-repaired a groove %' long by .040" deep_ih,thrust chamber flange of #2

engine where the thrust chamber joins the skirt at hole 1ocation‘118~(had been

defected at‘Qhality).j Also straightened out the dent 3" long af the same location.’

3., Inatalled following vranaducere.

DA4009 1, -2, <3, -4, =5 . CA9-1, -2, -3, -4, -5

DA3-1,--2,_-3{ -4, =5  CA2-1, -2, -3, -4, -5
‘DA4-1, -2, -3, -4, -5 . CAL0-1, -2, -3, -4,
DAS-1, -2, -3, -4, =5 - ..  CAlA-1, -5
S - - <
DA8-1, -2,"-3, =4, -5 ' DAl2-2 - -

DA3041 - - - DA3042
DA3043 B . . DA3003

4, Started to install the DA7B transducers, but they do not fit flush at the tgp

v

location. Will have to make a small fix fof‘these transducers. coT

5. :Plugged and safety-wiréd séveral seal bleed ports - all engines.

' ;6,»}Torqued_LOX pump inlet of.#l,engine,

w-

::47.':Pu11ed»and serviced the hydraulic skid reéturn valve. Found it was leaking at

7_;low pressure, OK at high;pressure.M”

4

‘8. Prepared the rolling deck for skirt installation tomorfow. vertical installer

arrived5ét the test stand. ‘A"' - ’ S b

9. Hooked up the hydraullc supply and return lines to the stage. The return line
dralned quite a b1t over the week end (1ost several hundred gallons of RJ 1 from

—

AMF reservoir). ..




- “May 23, 1966 (Continued)
.10.- Hooked up manual engine actuator between .engines #3 and 5. - jusf to see if
‘ " we can use this method to.manually push engine 5 over enourgh't_o remove the pump

inlet screens. It looks good so far.

11. Installed‘hyp'ergol 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.é..i.g;

’-

14.- MJE. completed stage to engine alig'nme‘nt»che‘cks.

May 24, 1966

~

1. Instailéd follow"ing“ transducers:
DA7A-1, -2, =3, -4, -5 (new location on. LOX dome)
‘ DAlS/—l, -2, -3,‘ -4, .-5 ‘(new‘ tubing and bra,cke.tsv)‘
DA1018-3 (bypasseé the fligh1’: A P t'ransdﬁéer)

'

DALO19-3 (. " v » e e o RS
i 2. Lifted vertical installer to 10th Jevel this a.m.
3. I{n\sta_lled movie .identif‘ication numbers on engines 1 throug}’x 5.
4. Rgc‘e%ved 4020 extension skirt this morﬁing. ;t is fé} the center .engine.

5. Removed bad AP transducer .(P/N 60B72077-2, S/N 0140058) from actuator piston
‘ ’ ...4 . . . /

. (Yaw) o . , A :
on #2 %Aide of #2 engine. It had beén defected at Quality because of leakage. .We

will replace the transducer with a; new one.

\

,6.. Installed flight harnesses '('P/N A_O&q32 ) for 500-volt igniters (GG and TE)

. on all engines today., . = = T



. 7. Started up AMF hydraulic unit at 10:45 a.m. Circulating thcough’sfage and

. lontilvll:lS a.m. beéfore AMF was shut down' for lunch. - .

May 24, 1966 (Continued)

¢

. \ i . .
engines at 900 psi. Had pre—f1 tration bypass vazlves open om the emgime zciuators

(to bypass the servo-valveVuntil~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

~

9. Small leaks sh0wed up on the Moog actuators pitch and yaw on engines 3 and 4,

‘at the flange of the pre-f11trat1on bypass valves. Leaking because valves were °

open.

10. Also had a bad'hydfaulic leak in the main housing of the pifch‘actuator_on #2
. on ' » ‘ , _ ’
engioe. The yaw dctuator/#2 engine had a small leak, but finally quit.

i
11. Started up AMF hydraulic unit again about 12:15 p.m. Ran until 1:15 p.m. to
flush and take contamination samples.’ Sample- results came back OK.

~

12, Tanked 375. gal of RJ—l'into»the AMF reservoir at 2:00 p.m., alsoffopped off

the Greer reserv01r with 105 gallons.

-

13. Checked out functional operation of high LOX domevpurge'at 1:20 p.m. Looks K. |

Y

14. Turned on LOX/pump seal ‘purge at 1:45 p.m; ‘Left it on for COoponexts‘and

sequence tests.

15. Started cycling.pre4valve5'fo'verify‘valve timlhgs,'etc.

' factorily after a few checks

16. Checked out engine area purge'valves at 3215 p.m., and they operated satis- :
\
\

17. AMF hydraullcs were brought up’ at 4: 25 p.m. for h1gh pressure leak checks.

Went up to 1800 psl,and everythlng on eng1nes looked 0K except pltch actuator leak

-

‘on #2 englne._;The prefflltratlon bypasS'valves were‘closed now, so the MOOG_



R Méy 24} 1966 (Continued) .. L ' ’ o S

17 (Con't) = 3 S ’ ' :. : T

‘ : éctuators did not leak. - ' - Coe
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 aomponents.test, did ;
not»g}t signal on fuel vélves{"open" on #3 engine (found Q.D. not on IMV).

: fj( ,Nekﬂ, t@o compohenfé tests showed fuel valves not open on #4 engine. IMV would

not ‘unlock, and hypergol simﬁlétor was working'properly. Increased the sihulafor'

: supply'pressure‘and theh IMV operated satisfacforily.for two more components tests. .

- During one components test, we leak checked hydraulic opening lines at 1800 psi‘

while valves were open. Looked OK.

-16. - Ran engine components test from blockhouse (high LOX dbme'pressﬁre @ 1000 psi)

| ‘ at 5:03 p.m. Looked good. ~ . - ...

~.20.  Shut dan hydraUliCé'at 5:15 p.m. and secured engines.
Total time on engine h?dfaulics_today was 2:25 hours.

<i. .Found a dent on the 4020 extension skirt - located at the lower hat band (about

®

B deep and-2" long). Will have to be repaired.

22{_‘Received §kifts'fo; engines 1, 2, and 3. Begaﬁ installing them at 5:30'p.m.

Installed #1 engine first, then #2, dﬂd_last'#B,,'Combletgd'job by 7:35 p.m.. Rolled
.deck to IN position and went home. - e T ! '
Bl - ’ : B .
23. Skirts on #4 and>5‘engines'willinot'be installed until after the propellant load

S -7t‘eS%.vj




6.

DA6-1, -2, =3, -4, =5

DA7-1, -2, -3, -4; =5

'CA4008-1, -2, -3, -4, -5

DA1019-1 ( nf_' ﬁ‘ e T

transducers.)

. ! “; :
Sy
May 25, 1966 - '_" _i:' : o ‘_} o fi‘l‘{:i ' ;ﬁt
1. Set u?-gngipe'aécess blatforms,insta}léa h;ndfails,;gtc. ‘
Torqued the bolfs and nuts-on'extensién ski;ts 1, 2, and 3_(240 bolts pg; éngine);
‘3, Sfartéd ihstalliﬁg éngine area purge l;ﬁes on epgiﬁes 1, 2, and 3,
4. Tanked Kidde pre-fill unit to erFfloy thi; mprnidg. ~é
.s.d_Installed‘follpﬁiné tfansdﬁcers fodéy:- /

CA3;1{ =2, -3, -4, -5 (just hooked hp.5£a;ic,€4biéfto fhe flight measﬁreméﬂf)
DA11-1, -2, -3, -4, 5 ‘ '
DA2000A-1, -2, -3, -4, -5 "» B o o

, : . ) i i ‘ ) ] ,
DA22-1, -2, -3, -4, -5 (new tubing and bracketry) . | ‘ :
DA33—1, -2, -3, ;4,4*5 (qeﬁ tubing.and brécketry)“

DA4000-1, -2, -3, -4, =5 ' - o

DA7B-1, -2, -3, -4, -5 (added adapter on transducer)-

' DAO-1, -2, -3, -4, -5 - | R

DA1018-1 (bypassed the flightA P transducer)

(Changed 'out DAl-5, DAi;Z, DA1-3, DA13-2, DA13;3,:DA13—5, DA2-2 because of bad

7
L

-

Found broken electrical connection on 4 P transduterion pitch actuator piston of -

#1 engine}

P/N 60B72077-3A o

S/N 0140042 -

"This;iS,DZlfIOI. 'Thé'fransducer wili be.feplgced;‘-:ﬁ




.’T'ﬁ9. " Leak checked GOX and'heliUm systems. All'engines'look good.

“‘May 25‘ 1966 (Continued)

7. round ten31on t1es (between heat exchanger and thrust chamber) on #5 englne to i

be warped Rocketdyne specs. says 2" deflectlon is allowable, and we do not have

.that much @AVBF - C“’SE 7 3/4 /Q L

\.

8. Brought up AMF hydraullcs at, 3 00 p. m._ Today the leaks on #2 englne s actuators
have completely stopped Th1s is a mystery! The pltch actuator hou51ng had a

'pretty,good_leak yesterday.

. 10. ‘Leak checked LOX and fuel systems - 10 p51 on LOX tank 15 psi on fuel tank

: Englnes looked OK except for a very sllght leak on the LOX pump inlet flange of #1

englne.

11, Had leak in hydraullc supply 11ne at umbilical. Changed out O-ring'to repair

the 1eak

"12.  Began engine seduence tests._ On the 1st one at 4:15 p.m.,,the IMV on #4 engine’

- did notvwork;

' . 13. Increased presSute to hypergol simulators, and the next sequence test was OK

!

on all engines.

14, After another engine sequence test at 4:21 p.m., an automatic stage and engine

Cn

sequence test was conducted at 5:40 p.m.
Lo ' . ‘ . - -

15. 'Conducted,a“hydraulic pressure check at 5:45 p.m. Only had the following measure-
ments?l I T _ »
' Pressure (psi)
(DA3003 not accurate) used control gage 1500 1550 . 1600
L - - DA3044-1 1480 1530 1580
DA3044-2 = 1485 1527 1585
DA3044-3 1482 1530 1585
DA3044-4 1482 1522 1589
DA3044-5 1488 1530 1590

Ce - o . N




N

May 25j 1966 (Continued)
CoupueTED

-1 - . . .
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

!
5075 hours to date on engines in Test Lab. ' o
.——”— .

e

May 265 1966

1. Removed lower paffnofvPVC compression tools (engines 1 thrbugh;ﬁ) in preparation

for the propellant load test.

2. AMF hydraulics brought up at 10:25 a.m, for sequence tests.

i
3. Conducted automatic sequence test at-10:50 a.m. from X-90 seconds on. Was good
test except none of the IMV's worked. None of the fuel valves showed "open”. We

: /
had 150 psi on the hypergol simulator supply pressure.

' 4, 1Installed a dial gage on the hypergol simulator .supply line at #4 engine: The

gage showed 140 p.s.i.g.

5. Conducted a good sequence test at 11 20 a.m. for 130 + seconds (with osc1llographs)
The IMV's worked this time, Some changes in the blockhouse 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. AMFxhydraulics‘off ;f 1;;25‘a.m, fos-lunch.
8. AMF hydssulics'np again et 1:15 p.m.

' 9, CcndUCted.fiuid yetification fests on:

' ' (a) Hydraulic flow and pressures (look OK).

-

/-



9. (Cont'd)

12, ‘No leakage appeared on the #Znactuators today. Lbok»OK..

May 26,1966 (Continued) . =

(b") LOX dome and GG LOX 1nJ &%@ S

‘ DA4000—1 thru 75,= 650 p.s;l.g{
;(c) LOX pump seal and GG act. housing purge

DA4009-1 thru -5 = 75 p.s.i.g.

10. Leak checked engine purge systems. They are all oX.
11. Continued ehgine area pufgq'installation.'.Engings 2 and 3 were cbmpleted.

N@IHE

13.- Had a leak on the AMF hydraulic unit. Main pump #4 compensator shutoff valve.

~

O—ringlseal was leaking. Rebaifs’were made and it is OK now. -

l4f Checked enginé oscillbgraphs from yestefday;s sequence tests. Had several traces

A

missing; these things will be corrected.

15.. Anbtper thing showed up on.fhe osc. traces. ‘#i engine fuel pre-valves were clos-

~ing too fast (150 milliseconds). Found.out the control orifice had blown out of the

'speciil mqde union in the control line. -Corrections will be made.
. . . . . ,‘ . -

16. Removed engine protective covers, bellows covers, etc.

17. 1:45 p.m. - trouble,deyeloped'on the'sfop_back-up<sblenoid of #5 engine. Control

jumpered it out to start sequence tests. T

18. 1:53 p.m. - conducted sequence test - engine #2 fuel valves showed ""closed".

19, 2500 to-2:30 - Astroﬁauts f:om Houston visited the test stand. About 20 of the

new-onés; jThéy looked the engines over good, because some day they w%ll.ride atop

them!

20. 2:35 p.m. - Started tanking fuel for the propellant-1oad test.

s



. ;:'r ‘ » ’ .
May 26, 1966 (Continued)

.

. :21.' Discovered a fuel leak Sh engine'#4 fueiipump.. Located at flange whefe pump impeller
‘ back-casing l_iné enters the Apump. _L.ook‘s like an O-ring leak. -The flange was _hard'\-to

L

4 get to, but we tightened the flange bolts the best we could.

A ’

122, Removed the GG combustof_drain plugs on all engines pér Procedure 44.

{

24, H&drauiics off @ 4:30 p.m. for pressurized fuel sysfem leak check.. New Rocketdyne

. requirement is to leak check MFV's with hydraulics off.

~

25. Conducted leak check per propellant load test chécklist; All engines .OK exéept

the #4 fuel pump leak.

S

26. Hydraulics on 4:40 p.m. - Closed fuel pre-valves. and. drained fuel below pre-valves

per Procedure No. 54.. . ‘ ‘ A - ‘ i o . : =

‘ 27. Hydraulics ‘fo @ 5:12 p.m. This made 4.75 hours on engine hydraulics ‘today and

a total of 10.50 hours as ofAthe date in Test Lab. f-t :

28. Téfqued'turbépumps today: i' ‘ J o .éﬂﬂ“
VEngineé 1. 120 110 |
2 ef 110 . 100
327100 - 80 A;i

KL 4 - 110 100

'15'-‘ ‘95 ) 90
29.. Changed out §t99]5a°k“p solgﬁoid 69 #SAeégihG:”  . _.1.‘” o BRI
SN OUT - 317 - | e '

CS/NIN - 499

‘ 30. Began removirig #4 fuel pump-impellel,“: b_ack—casing line to replace the O-ring.

~

» Will finish up .tomorrow morning;l‘



JMay 27, 1966 oo oy,

’ 1. Cémplet'eq_changi_ng of O-ring on #4 fuel pump imbeller'--back—'casing line (P/N MS

20513-121). The old one was broken in two places.

2. Brought up AMF hydraulics @ 8:05 a.m. for components and sequence tests.

S

3. Checked LOX pump heaters @ 8:20 a.m. All OK.
e ' ' o . »
4. Conducted .engine sequence test @ 8:23 and spanned eseillegraphs on valve trages.

Conduéted another sequence @ 8:30 a.m.

5. Dropped fuel below ﬁreevalves @ 8:35 a.m.

6. Leak checked fuel sysfems @ 8:47 a.m. . Engines OK under p;essufe.

7. DPressurized LOX tank for leak check @ 9:05. Engines OK.: e \
8. de tanking begah @ 9:15 a.m,

‘ 9. When LOX tank was -almost full, a pressurized leak check was conducted on the

engineé systems. Completed check @ 10:45 a.m. Engines were OK.

10. Gé drain plugs were removed during LOX tanking énd leak checks.

1. Cﬁangeh out DA13-5, DAl-5 (bad transducers).
”::12, Conducfed wéf simulated countdown at 3:00.p.m. All the wéy to the X-4 seconds,

eVery%hingrlooked good. Lost appfoximately;150 gallons of RJ-1 from the AMF reservoir ,

:1_.while;engine'checkoutAvélveg,were‘rotatéd to the engine return position. This was

plannéd.'

13. Detanked LOX and fuel.
14." There is a purge leak in the GG actuator housing on engine #4. (;57' Bap 77”“5ﬁ9




v
i

May. 273 1966 (ContinueQ) .
. 15. Hydraulic leaks reappeared éé{iéf on:

Sy

(a) Pitch actuator housing of #2 enginé. :

(b)- Yaw actuator pre-filtration bypass flange of #4 ehgine.

~
'

" hours on engines in Test Lab as of nows

X

' S

16. Hydraulics off at 7:00 p.m. This mékes 11;00‘hQurS today, and a to

4

\

fal»o

£

)

21.50



May 31, 1966 S-C-50K

AY

1. Prepared for pump inlet screen removal. Removed locks from actuators,
positions 1 through 4.

S

2. Also, following. things were done.. All engines:

a) Removed water, f}om PVC's and flame curtains.
b) Removed all dirt‘and.foreign\objects around PVC's:‘
¢) Removed fuel bubbling lines.

"dj Removed CAlA thermocouples.

~e) Removed static cables and plugs from DAlA.

~
Sy
T ’

Y : . .

£) :Unhooked flame curtains from dishpans. . D~
g) Removed access doors from dishpans.

h) Removed electrical cable: from dishpan so LOX screen could be removed,

s c ’
This cable is for the flight thermocouples for the bearing temps., etc.

3. Removed screens from #5 engine first. Engine was gihbaled manually by in-
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
) . . : .

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

g / . , T . \
~inadventently  bent and will have to be replaced. Also broke 2 flight press.

5
transducers (D147~ 115 D146- 115) on the bottom of the fuel PV(C's (englne52 i3 ARE

only eng1ne§math these)

[

M/ Mﬁ/ EMEIWE  SYSTEMS : J‘fﬂ{ |




May 31, 1966 (Continued)
5. Engine No. 4 was next. No probleris wére encountered in removing the

screens.

~ -

6. Engine No. 3 was next. Tried to gimballehgine'with manual engine actuators
attached to No. 5 engine. It would not work . fnterference>was on housing
of manual engine actuator hitting fuel pump in;et elbow. Manual engine
actuators were installed. the corréct way and everything was OK.

7. No. 1l engine was last. Screens were removed but manual engine actuator on

o : ' ARMORED HARNESS A1073, (T Assd 703737

No. 2 side pinched an electrical‘cablqﬂthat/goes to flight traﬁsducers on

4-way control valve. This cable already had one part of it defected. by

Quality because of broken overmold.

Also, somevalﬁminum foil was inadvertently dropped into the No. 2 babypants.

It was removed easily, though.

8. 'All engines were gimbaled approx. 3.5° to 4.0°. Could not‘have gone farther

v

because manual engine actuator hits the No. 1 fuel pump outlet duct at‘4.0°._

9, 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.

.10. Installed new LOX and fuel seals at the pump inlets. All engines.

11, Torqued and safety-wired pump inlets. All engines.

'

12. . 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, 1966 (Continued)

13. wWe found that the LOX PVC compression %bbié‘we;e not required for the

’ \ screen removal. They were not used today and there were no problems.
N N .

14. Installed 0.020" orifices in some of the flight transducers.' Installed
' OUTLET

el _ DC>— (0! T po, J FueL PP zE=E | FRCSs.
RD-251~4084-0020. : bl — o5 S el pores o) eSSy

D4-101;;7 No. 1 fuel 'pump inlet press.
D4-105§  removed BANSGARSS1 PD .25 [ FOEF - 2052

Dll—lOl;E> Engine control closing press.
‘D11-105_ removed P/N CA2551

D12-101 Engine control opening press.
D12-105S . removed P/N CA2551 /

D13-101 ¢ LOX pump beéring jet press.
D13-105 removed P/N CA2551

D126-101 ¢~ Engine control return press.
D126-103>: removed P/N CA2551

P/N CA2551 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. Will fire as is.
2. Installed 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 fVC compression tools from positions 1 through 4..

6. Re-plumbed tubing on DA22-1, -2, -3, and -5 from tqp NH4 to tap NH5D.

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. 1Installed GA22 and GA23 (pitch and yaw dome pots) on engines 1 and 3.

9. "Pulled all fhrust OK. pressure sWitches from engines 1 tﬁrough 5. duality
inspected all fuel manifold ports and all were OK. We found 9 of 15 O-ring
seals Fo be defecfive. The O—rihgs were flat in-places. IWe replacea fhe bad
seals (P/N RD-251-4125-0040) and reinstalled all 15 pressure switches.
10. .Installed a new AP trans&ucer on the yaw aétu#tor piston of No. 2 engine

. Oot4o0d 3 ‘
(P/N 60B72077-3A). New S/N-&fﬁﬁﬁ@&; old one was 0140058”

!

11. 1Installed 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 personnel.bhanged out piston
bypass valves on éitch énd yaw actuators of engines 1 and 2. The bypass va;ves
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 reblaced.the pitch actuator on engine 2 today becéﬂse of the'past leakage

problems on the main housing. | |

S/N out 053, S/N in 067

to be set @ 59.944, "desired 59.948", "true= 59.945"

A

- 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 (yaw) actuator on No. 4‘engine (had been leaking). Astrionics personnel

1

'replaced the seals.




June 1, 1966 (Continued)

15. 1Installed center engine area purgé manifold for engine area purge lines.

16. 1Inspected GG opening cohtrol lines on'allﬁengines. All look'OK, only
'.>sligﬁt erosion in places.

7

17. Started setting up LOX dome and GG LOX injector flush kit on engine No. 1.

18. Fabricated (4) new "diffusers' out of - %" bulkhead unions - to be used on

the GG's during LOX dome and GG LOX injector flushing procedure.

June 2, 1966 ' 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. M.E. installed flight curtain on No. 5 engine.

4. Re-plumbed DA22-4 from NH4 to NH5b.

5. Changed out DA22—1, DA13A-1, 6EJ3A—5, and DA12A-3 because of bad'traﬁsducers.

6. Removed servo-actuator lock from new pitch actuator of engine No. 2.

7. Removed manual engine actuators from engines 1 through 4. .

t

8. Worked on instéllation 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 OK.

N g s o e e TR 28 ST
i
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June .2, 1966 (Continued)

10. At 3:15 p.m. conducted pressurized leak checks of the LOX. and fuel(systems.

Engines CK.

.~

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 5.25% 5.25° 3' retract
~-iyaw . 5.,20° 5.23° 2' extend

‘Engine 2 - pitch - 5.20°° 5.22° 0
- yaw 5.21 . 5.24 ' 3' extend
) Engine 3 - pitch . 5.18 5.20 o .

- 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 OK @ 4:45 p.m.

1s. éonducted a full sequence test at 5:05 p.m. uéing live 500-volt igniters.
Also used simulator boxes instead of cycling the engine valves. All igniters

fired OK,




June.é, 1966 (Continued)
16. Turned gimbal system over to blockhouse for gimbal checkouts. ‘They had a

i
2

t

," few problems there, so the gimbal calibration was not acéomplished today.
{ _ )

!

17. We have no shaking actuators on the engines.

! , ‘ .
' _ SHYT . .

- 18. Had to ¥H{Et Greer unit off from 5:50 p.m. to 6:15 p.m. because of a 5606
0il léak in the servo-valve on main motor No, 1. Had to replace a bad O-ring
in the supply 1ine to the servo-valve. Also 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. Installed 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" downm 3/32" up
Engine 2 ;3/16" up 3/32" down
Engine 3 1/2" down - 1/8; up
Engine 4 1/8" Up 1/16"4up
| Engine 5 7/8" down 3/4" up

2" deflection is allowed per Rocketdyne specs.

June '3, 1966

1. Completed engine torque checks tbday. All 5 engines.

7 2. From about 7:30 é.m..to 2:00 p.m;; the LOX domeé and GG LOX injectors were

flushed per the new'Proce?ure 32. Two flush kits were utilized. One engine would

be flushed while the other kit was being set up on another engine:

U UL S,

B R




hune 3, 1966 (Continued)
3. Replaced the bad Greer local transducer:
' ~ P/Nout - PT111-3M, S/N out -c38052

P/N in - PT135-3M, S/N in - 28212

4. Started installing access doors on the dishpané. Also bolting flame

N

curtains to dishpans.

3. Greer hydraulics were brought up @ 9:45 a.m. to get the engines in’thé 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 and overboard drain lines

N

on all engines today.

l

‘ 8. The fuel overboard drain line on engine No. 4 was in.advertently .dented while
installing engine area purge- lines. . This was brought to the attention of~Quality
personnel. Even though it is a small dent (only 1/8" deep), it was requested

that Qualify replace the line.

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. 1 temp. —

Rocketdyne was requested to obtain a new one.

11. Engine coMponents(tests were begun st 3:00 p.m. IMV's looked OK on (2)

components tests.




!

June 3, 1966 (Continued)
12. Greer hydraulics off from 3:20 p.m. to 3:45'p,m. for replacement of bad

f . * N - }
_pressure transducer on engine No. 4 hydraulic supply line. Changed out DA3044-4.

;3.‘ Also installed a new transducer at hydraulic skid, DA3003, which was
recently calibrated. Changéd out DA12A-3 (bad tfénsducer). Calibrated dome

pots GA22 and 23 on enginés 1 and 2,

14, . Calibrated thrust OK pressure switehes. Aii look OK. Data wiil be in the

Pre-Test Information report.
) .

, -
/

15. Started éalibrating'the gimbal system at 3:50 p.m. ‘Completed calibration
at 6:20 p.m. A dry run gimbél program was eonducted at 6:35 p;m., aﬁd every- |
thing looked good. The'actuaforé are not shaking the edgines on this vehicle.
Apparently, tﬁe modifications on the ﬁydraulic Research pistonibypass valves

solved that pfoblem.
16. An engine components test was condﬁcted 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'ﬁomponents test was conducted at 8:20 p.m. Looked (K.

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'Tesf Lab.

June 4, 1§66

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.i Shop weld-repaired the dent on the extension skirt of center engine 4020;

located on the iower hat—band.

5. Greer hydraulics brought up @ 10:15 a.m. Conducted two engine components

tests OK.

6. Replaced LOX pumg;bearing No. 1 temp. transducer on engine No. 1.
{ . /
P/N out NA5-27333T7-1 P/N in NA5-27333T7-1

- S/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

A

engines:
‘ : (a) Hypergol simulator on No. 2 engine was sluggish.

(b) Position switch on MFV No. 2 of No. 4 engine was erratic,

8. Tric flushed the thrust chambers of all engines. Leak checked chambers and

. found no 1leaks,

‘9. Hydraulics off @ 2:30 p.m. This was 4.25 hours on hydraulics today and a

total of 37.25 hours as 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. Corrections 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

1. ‘Tightened up access Gooy on dishpan ef Ne. 1 engine,

2. Changed out DA22-2 and DA22-4 (bad transducers).

/
/

3. Replaced flight pressure transducer_oh fuel pump inlet No. 2 of No. 2 engine
(other one damaged during s¢reen removal).
P/N out 60B72204-001A .P/N in 60B72204-1A

© S/N out 0140021 » S/N in 0140035
4, Tightened engine firex nozzles.
5.. Serviced hypergol simulators - all engines.

6.. Took miscellaneous photographs of engine instruméntation.

7. Conducted miscellaneous leak checks of LOX and fuel systems with pressurized

LOX and fuel tanks.

8. Greer hydraulics brought up af\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.




[V Y

June 6, 1966 (Continued)

1

k

i

i

|

10. Conducted 2 or 3 engine components and sequence tests OK. ' |
: ' :

i

I

11, A'stage and engines sequence test was conducted from the blockhouse at
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 OK.

’

/
14. No. 1 MLV of No. 1 engine has a_béd position switch. Apparently, it was

an open wire in the dishpan. Technicians looked for the problem.
. \ . |
15. A successful stage and éngines sequence test was conductediat 12:05.
Everything looked good. Obtained data.on 1-2-2 startup and 3-2 cutoff;
1-2-2 Start

Time from ignition to start solenoid energized.

Engine 5 - .056 ms
1 - .000
3 - .312
2 - .164
4 - 624
3-2 Cutoff

4Engines 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. A . T - _
P/N out and in 60B83107-1A

S/N out 0000012 S/N In 1000013



B

June 6, 1966 (Continued)’

17. Conducted gimbal checkouts and dry gimbal program from about 12:30 to 5 p.m.

SEUT

-18. Facility GN, relief popped off around 12:30 and crews had to SB&ELYX off GNj

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 1525 psi.

~

19. Started tanking fuel at 1:25 p.m. after GN, was turned on again.

/

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
. I\ ’
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 hydrauiic 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 was ‘OK (so pre-valves would not open), fuel was drained below

the pre-valves.

27. Hydraulics off at 5:55 p.m. This made 7.25 hours on hydraulics today, and

a total of 44.50 hours on engines in Test Lab as of this date.




test today:

" Engine 2

Engine 3

- Engine 4

Engine 5

“June 6, 1966 (Continued)

28.“Checked out engine area purge on engines. All look OK.

29. Some discrepancies were found on the oséillograph traces_from the sequence

Engine 1 - traces 23 and 24 were reversed.

- no trace on MLV No. 1 (open wire in dishpan).
- no trace on MFV No. 2. (blown fuse).
Gérreetiéns being made for these.

fuel prevalves'-traces too close together.
MFV No. 2 position indicator is too slow on closing - Hinkle.
another resistor assy. for change out tomorrow.

brought

MEV No.

-brought

MLV No.

MFV No.

1
a

1

Hinkle is

June 7, 1966, FIRING DAY

/ , :
c L . - . ! : . .
position indicator is too slow on closing - Hinkle
resistor assy..for change out tomorrow.

trace is ragged (like S-IC-501).

position indicator is slightly slow on closing.
trying to find another resistor assy. as a replacement.

: . ' .
. 1. Replaced resistor assembly (potientiometer) on MFV No. 2 of engine No. 2.
| : .

!

P/N out and in

" P/N 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.

408063

: . 'S/N out 8287555 S/N in 8333232 —

i , 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

S/N out 0140036

P/N in 60B72204-1A

S/N in 0140000



' ‘
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June 7, 1966 (Continued)
4. lepiaced fuel bubbling lines on fuel PVC's 1 aﬁd 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
ehiging No. 1.- oné that leaked yesterday. NO mofe léaks showed up today at

the flange.
6. . Safety-wiring final items today. / -

7. Brought Greer hydraulics up @ 8:50 a.m.
8. Conducted éngine sequence test CK @;9:00 a.m. and spanned oscillographs.

7

9. Conducted another engine sequence test @ 9:10 a.m.
10. . Dropped fuel below p;eévalves @ 9:25 a.m, One engine at a time.
11. Started tanking LOX (pre-chilling at 9:15 a.m.).

12. 9:30 a.m. to 10:50 a.m.;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 (théy had anticipated dropp;ing the engines). 1, 2, 3, and 4

engines OK. 4 bolts loose on Engine 5.

13. Conducted pressurized fuel tank leak check at 10:00 a.m. Engines OK.

(Greer hydraulics off for 5 or 10_minuteé 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 AMF

reservoir).
17. Started tanking LOX @ 10:55 a.m.

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.

s

21. Discovered hydraulic leak on Greer unit filter.(?rhé,large first stage

filter)?ightened as much as possible. Leak almost quit.

22, Proceeded with countdown with no problems until after the X-30 minute
announcement. 'First, 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 proceeded to X-8 seconds

when an automatic hold began. The fuel_tank-vent valve was indicating "open".

e e e e s



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 éngine cheekout valves had alréady rotated té6 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 go into the aft compartment and réplace
the purge sphere regulator for the LOX.pump seal purgg.: We utilized a GN2

\
purge off the'calorimeter purge system for LOX pump seals during this replace-

ment.
25. Corrections were made to the engine afeaipurge valves.

26. The RJ-1 truck was on stand-by. We called them around 4:00 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. Dropped,fuel to engines by opening pre-valves.

29. 'Resumed countdown again and fired at approx. 6:43 p.m. for the intended

duration of 125 seconds. No problem this time. Test went real good.




June 7, 1966 (Continued)H
30. Post-test inspe;tion revealed the follswing:
(a) Spurter leak on a tube of engine No. 3 ;’inside chamber at
10:1 expansion area lbcation.
" (b) Suspected GG'igniter leak (hot gas)'oh engine No. 4. Not bad
at all. Later fouﬁd the igniter was loése 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.

¢
S

33. Secured hydraulics at 10:00 p.m. This made approx. 13.00 hours on hydrau-

lics today, aﬁd a total of 57.50 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. (507"70/‘4 oF  TUBE [OXR B) ‘

3. Greer hydraulics brought up at 9:30 a.m. for the post-test servicing.

~The leak on the first stage filter 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, engines 1 thru 5,

‘<_,,~_,_____”__,‘,_“?al
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‘June 10, 1966 o ‘ /

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, positions 1 through 5, and prepared for skirt

removal.

4. Tighfened flange on Greer first stage filter to maximum torque valves in

an éttempt 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. 2.50 hours on engine hydraulics today. This makes a total of

61.50 hours on the engide 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
% o -2 - yaw - 3' retract

pitch - 0~

3 - yaw - 3' extend
pitch - 1' retract

4 - yaw - 5' extend
pitch - 4' extend




June 10; 1966 (Continued)

"6. :Removed extension skirts from engines 1 thru 5. No problems.
7. Secured rolling deck and engine access platforms.
8. Started removing static instrumentation.

9. Greer hydraulic unit had no leaks today.

June 11, 1966

1. Installed extension skirts in crates for shipment.

. : < / o
2. 'Removed static instrumentation - all 5 engines. Capped.up. tubing, installed
safety-wiring in places, etc.

t

3. -Removed sfop backup solenoids - all engines.

s
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June 13, 1966

EANSHWE 5:7372773;

. E '-)' .
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 5

places,

‘June 15, 1966 SR S S

1.". Removed the special 0.020" orifices from the following flight transducers:
- D4101 and -105

.+ D6101 and -105
+'D11-101 and ~105
. D12-101 and -105

©1-D13-101 and -105

v+ D126-101 and -105

| P/N out - RD-251-4084-0020
P/N in - Same as taken out May 31,

1966
2. Installed‘new_throat piug in thrust chamber of eng;ne 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.

was applied during stage rotation.

.? ' 2. Rolled deck back to lﬂ'position.

as much as 18" to 24" in about 3 places, and 6" to 9" in other 2 places.’

The LOX pump seal purge




3, 1966

 “Monday,chtober

"~l. The $-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
'1; '*" the horizontal to the vertical position. Vandersee's shop personnel installed -
.7 the stage in the test stand assisted by Boeing personnel. . T
Y. s 2. The booster was placed on the holddown arms at approximately .2:30 p.m. 0
o3, Roiling deck was returned to the IN position, engine access platforms were
i, .- -7 set up, handrails installed, etc., ' - L B S
S 4, Inspected stage and engines - found a fuel leak on engine #l. It was a ]
. loose B-nut on a dummy transducer (DAll) coming off the '4-way control valve,'
* . Quality notified. o R . ' ' L
Tt 5,7 Also found some RP-1 fuel on the #2 high pressure .duct of engine #2 -
" -around area of fuel bootstrap line. Source is unknown. '
'f 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 ;.. - 7 <. 7
.~ relocating the clamp that holds this line in place. Quality notified. : - U
,'t 7. Started removing the bolts from the fuel pump inlé;'elbows, starting
“with engine #l. We are preparing engines for Rocketdyne technicians to
.~ change-out the fuel pump inlet ‘elbows .(babypants) and make the fairing fix.
. The fix consists of installing high strength bolts with apbxy,itorqueing ' TR
. them to 110 in.-1b. (higher torque value than before).. - . S T S

.~ 7. Tuesday, October 4, 1966 ) ,
1. There is a broken electrical connector .on the filter manifold Delta P
4B transducer on engine #2. Quality notified. . '
‘§2._- Some of the bolts that were ‘taken from the fuel pump ‘inlet elbows showed.
: “M"signs' of galling. Quality notified. They do not believe it is a problem -
..ot really galling. - B _ . : y
.7 3. There is a broken clamp for an electrical cable on the. #1 high press. fuel .
"7 duct Of engine #5 at rear of turbopump. Quality notified. ° A e
.7 "4, 1Installed stop back-up solenoid valves per procedure. 66B10704 this morning: - . -~
R - Engine #1 - S/N 534 IS S g ' : co

#2 - S/N 312

#3 - S/N 315

#4 - S/N 313 R
#5 - S/N 318 o

" sent old MV74VE's to shop for servicing '(S/N 308, S/N 309, 'S/N 310, S/N 311 .
‘and S/N.499), . RN S : e R

.- 5. Rocketdyne brought five'technicians,id-for,changing the babypants and- i . v
- . fairing fix, etc. We assisted them. by removing fuel pump inlet bolts on-all. . - .

' . engines, . L e et L R o

PR

o
|




.6,

V.. pants on #1 engine;

- 8,
~ 0.

' Thursday430ctoher~6

5. Preparing to receive extension sklrts tomorrow

1966 (continued)

Tuesday, October 4,

Rocketdyne completed fanrlng fix on #l engine = now installing new baby-

7. Started engine area purge line tnstallatlon on ‘engines | thru 5 for
procedure 66810704,

Removed heat shield covers from stage for access to thrust structure.
9. "Installed engine area firex nozzles - all outboard engine.

- Repaired (2) AP gages and changed out (1) AP gage on Greer hyd. unit.

. Wednesday, 0ctober 5, 4966

I4

. Rocketdyne completed fairing flx and replaced fuel pump inlet elbows on engine

_#2. They are now working on engines 3 and 4,
2. Continued Installation of-engline area purge lines - installed GN, purge
supply manifold at engine #5 - all this done per Procedure 66810704’

- 3. Installed hypergol simulators on engine 1,2 h, and 5 per procedure 97 of D5~
-11789-003.

L, Started up Greer hydraullcs at 11 a.m,

that was replaced yesterday (JUSt a loose B-nut),

leak stopped.

5. Did not finish hydraulic system flushlng - the hydraulrc reservoirs are not

full enough.  They need topping off.

6. Started installing heat shleld brackets over outboard englnes

engines #1 and 4. '

7. Removed most of protective closures from eng'nes - stull lack some of the

. 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.

1966

Tightened the B-nut and the

l. Rocketdyne contlnued fairing fix and babypants mods.'- completed englne 3 and
L4, now working englne #5.
2. Continued engine area purge line lnstallatvon

3. Installed test shield brackets at englne posntlon #h . #] englne brackets are
complete .

b, Received M or TP papers and Boeing drawings on |nstall|ng static transducers

at 2 p.m. Instrumentation calibrated several ‘transducers yesterday and today.
We will test |nstall|ng these transducers  tomorrow.
Weﬂwull

on Monday, 0ctober IO 1966

|nstall these skurts

for flushlng - had a leak on the AP gage




Friday, October 7, 1966

1. Continued Rocketdyne modifications. Completed falrlng fix on engine #5 -

B

?§ installed new babypants. Now just re-installing all boits, cables, etc.

e 2. Continued engine area purge line installation per proc. 66B10704,

g . 3. Installed hypergol simulator on engine #3 per proc. 97 - all engines now have'
% 7 simulators installed. .

% -k, Rece|ved 3 extension skirts today Engune Pos. Engine S/N Skirt S/N

3 ,

§ v | ' 4023 8285576

£ : 2 : 4022 8285577 :
s L ' 4026 8297420 ‘

5. Hoisted vertical installer and skirt for engine #1 to the 10th level deck -
skirts for engines 3 and 5 will come in Monday. Skirt installation will begln
Monday .

6. Rocketdyne brought us the loose equnpment that goes wvth the sklrts, bolts,
seals, etc, We hoisted them to the 10th level. T

7. Started installing static instrumentation transducers = System nan measure-
ments per proc. 80 and Boeing drawings SK60B68999 (lssueS) '
Installed the following: _ S

- DA30L4 - '(ls 5)~: .,'.;;--
. DA3-1,-2,-3,:='5 .. ‘
DA2-1,-3, . =:5§
DAL~ ] -2 -3,- 5-
DALP" "'3) . ,5
DA6-]’-29-3’ -5
DAl-1,~
DA8-1,-2
DA9-1,

f o 8.. Removed the followung englne measurements that are no longer reqU|red for test
> ' S-1C- -19;

ﬁ T , | DA10 (1-»5) Boeing dwg. did not éhow-removal‘
£ N DAl (1-5) 'Boeing dwg. showed removal S
o DA6L (1-5) . Boe!ng dwg. did not show removal

Had to redllne Boelng drawcngs on the DAIO and DA64 measurements - Quality
notlfled, also. . I O D




3 ui{Saturday, October 8, 1966

1. COntlnued with Rocketdyne modifications = flnlshed falrlng fixes and babypants

bf,Z. Contlnued |nstallat|on of static transducers’- completed the followung today:

DAL-2
DA13~1
DAI3A-3, -1. -
. DA7-3,~5,~1
DA7A-3,-5,-2, -l
DA1-3
DA8-3,-5
DA9-3 ,-2
DA14A-3,-5
DA2-2
‘3. Filled Greer and AMF reservoirs with RP-1
- k. 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
'""A'" static transducers. Review of the Boeing SK6OB68999 drawings. (1ssue 5)
shows :

1) DA5- .
~ R-TEST installation (S-1C-502) was on the No. 1 FPO flange.
‘ Boeing shows this moved to the No. 1 fuel pump inlet duct.
2) DA7- '
R-TEST was on the #l side of the englne on the No, 1 fuel valve
Boeing shows this on the #2 side of the engine on the LOX dome-
installed in a vertical posutlon :
3) DA7A- .
R-TEST was on the #2 side of the englne on the LOX dome - in a hori-
ootz oz zontal position. .
BOelng shows this on the No. 1 side of the engine on the Lox dome-
in a vertical posutlon - ' ' )
h) DA12- ‘
T 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 bearlng coolant valve -~ installed in a
horizontal position.
) DA12A- :
" R-TEST was on the No. 2 side of the bearing coolant valve.
Boeing shows this on the No. 1 side of the bearlng coolant valve but
: more underneath the.bearing coolant valve - ln a horizontal posntIOn
" 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.
Tk (An interference problem exists here‘-the bracket hits the’ fuel PVC
... unless 1 bolt hole is cut off-- that leaves 4 bolts holdlng thls
' bracket instead of 5 bolts) : .

IN

o

replacement, They started . lnstalllng the new 500-volt igniter cables, engines 1 -5,

Tt
SRR Ty AT




7) DAI3A
~ R-TEST was on the No. 1 FPO flange.
: Boeing shows this on the No. 1 LPO flange (where DA13 was),
8) DAlLA

Boeing shows this on the No. 2 side of the engine on the turbopump
outrigger., ' ' : o

- 9) DAl5- - Co

R-TEST was on the No. 2 side of the engine on the Lox dome.

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 loeatton except tags,

‘ location GG2c, which is the GG drain plug
ll) CAla- (thermocouple)
' 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 usang some Rocketdyne and MSFC
hardware such as brackets, tublng, flttlngs, etc.

Monday, October 10, 1966

~

1. Installed extensuon skirts per pr0c. 33 on engines #l and 5 today per
the following: c ' : ' ‘

a) Rolled deck to the QUT position - got started on engine #| at 8:30 .a.m.=

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.

10:15 a.m., Hoisted skirt #3 up to 10th level at 10:40 a.m., installed seal on
by 10:50 a.m., then set it up to the engine at 10:55.a.m. before st0pp|ng for
lunch. . , . .

d) Sklrt #3 was installed by 12: QO p.m. with no problems

e) Skirt #5 was installed by 1:15 with no problems.

f) Skirt #4 was installed by 1:50 p.m, wnth no problems

2. Rolled deck to the IN pOSItlon, secured the englne access platforms,‘set up
the handrails, etc. ‘ . v : .

3. The skirt S/N's for posutuons 3 and 5 aretl

Skirt S/N -

'Engune{Pos. h;'i_fitjlﬁ Engine S/N “
3 i T T o2 ~ Bag7hko M -
T Lo2y - 829719 -

L P AT v_‘r\‘ o

R-TEST was on the NO. 1 5|de of the engine on the turbopump outrigger,

Boeing shows this on the No. 2 side of the engihe on the outrigger,

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

c) Had a delay in receiving skirts #3 and 5. Transportation brought them at

it




L, Installed the followung 'nStrumentatuon"‘ .iﬁ

DAI3-3, and -2 |
. DAI3A =2, -5, =k
- DAl-5 B
DA2-L
DA3-L : A
DA6-L4 e
DAl4A-1

5. Leak checked both Greer and A.M.F, hydraulic units. Completely flushed
Greer unit - need 30 more minutes on the A.M.F, Unit. '

6.» F0und A.M.F. boost preésure sw?tch was'sticking._ Must be replaced.
7. Engine mod. kits for System nar |nstrumentat|0n arrlved from Michoud

this afternoon. Parts’ control now verufylng what was recelved prior
to releasung kltS to us.- L

T T




TUESDAY OCTOBER 11, 1966 - )
1. Continued installation of Systems A transducers. ﬂThe_followlng were = - ot
installed today: - , o ; ST S e
o8-l e e
DA9-L A PR
DA13=k : e g ‘ : -
DAl2-4,-3 | o A L
DA7-4 " o
V DA5-59-3 .
DALA-2, -4
- DAI2A-3

. The mod. kits for the transducers (from Mlch0ud) were released to us today,
but were no good. Too many parts were missing. We just installed most of
the ''controversial' measurements as they were on $=1C=502, per Elmer Neal's

instructions, As of today only 3 measurements differ from S-IC -502, and
they arey

DA7 - Moved from No. 1 fuel valve to the Lox dome, .
DA13A - Moved from the No. 1 FPO flange to the No. | LPO flange.
DATLA - Moved. from the No. 1.turbopump outrigger to the No. 2
turbopump outrigger

2. Rocketdyne installed the thrust OK pressure sw:tches on all (5) engines
this afternoon.

3. We installed a new gimbal filter manlfold &P flight transducer on engine
#2, (Had a UER on it), '

L. Completed fairing heat shield installation (Fins.A and D)

5. Started torquung some of the skirt bolts,

6. Continued engine area §3ﬂ§é line installation (espeCIally around sklrts)
/. Started installation of overboard drain lines on engines. S
8. Could not operate hydraulic unit due to -control section worksng WIth B
automatic power up and power down procedure. . B
9. Replace boost pump pressure switch. (A.M.F, unlt) , :

10, Found MV583 (A.M,F, select) control solenoid was blowing through the vent.
" Replaced the solenoid, but problem was not cured.  Sent old solenoid to valve

lab to get checked,out. Later, problem seemed to cure |tself 'lnvestlgatlon
will continue, , L ST

%% WEDNESDAY OCTOBER 12, 1966

1. Rocketdyne worked on ECP h23, the dishpan pos t mod

2. Flushed Greer and AMF hydraullc unlts, obtalned samples, and sample results
were good, : :

3. Installed the follow:ng statlc measurements




'WEDNESDAY OCTOBER 12 (Continued). -

DA12-1,~2,~5 .
DA12A-5,-L4 -2 -1
DA33-] i-29—39-h-5
DA5-1,=2,=4
DA8A-1,=2,~3,~4,~5
CAlA=1.,=-5
CA2-2,-3,-4
CA9-2,-3,-4.
CA10-2,-3,-4
DA9-5

DAL-4

. Continued engine area purge line installation,

. ‘Continued installation of overboard drain lines on engines,

. Checked out the thrust OK pressure switches - they were 0K, e
. Checked out the hypergol simulators (electrlcal mechanical check) they

~owuw &

al were all OK,

8. We have been worklng 10 hours per day until today - went on 8 hours per
day per Elmer Neal's instructions. .

THURSDAY OCTOBER 13, 1966

1. Attached hydraulic llnes to stage at umbilical. ,

2. Installed measurements DA3041 and DA3043 in hydraullc supply and return f
lines. :

3. Completed all englne instrumentation |nstallat|on, 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 englnes
especially the ones that have had a high failure rate in the past. .

L. Continued with overboard drain lines and engine. area purge llne lnstallatlon.

5. Rocketdyne contlnued dlshpan ”post” changes.”'g abl AR pui

FRIDAY OCTOBER 1L, 1966 L e e

1. Removed all the throat plugs.- ‘ ' .

2. Completed overboard draw ‘line |nstallat|ons.‘:- )

3. Rocketdyne completed gap check portion of EFIR FL-LA, ‘ ‘ .
L Removed and redrilled engine area purge throat rlngs on’ thfee engines,

T

MONDAY OCTOBER 17, 1966 ~ _hg~:;" v_.f"jj 'j;;$;;§\fi*w**;:;";

1. Completed Engine area purge tublng installat10n.,¢;«i”" - S
2. Did not bring hydraulics up. because power was ‘not applied to the stage
until Iate in the afternoon.g~n SN g LD s




TUESDAY OCTOBER 18, 1966 | C : -

1. Brought hydraulics up'(AMF) per procedure 27 & made initial low pressure  °

- (400 p.s.i.g.) leak check {proc. 30). ,
. 2. Took hydraulic 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 line - results were good. '

3. Increased hyd. pressure to 1800 p.s.i.g. & leak checked closing side -
“no leaks., k -

. L. Bled gimbal filter manifolds, gimbal filter manifolclAP transducers and_; ,i'L'-

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

'w  ~closing prefiltration valves - brought up hydraulics to.bleed remafnder'
. (quite 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 dishpan on enéines 1 & 4-(removed for S
~walking beam post mod,)., = ' S R S

 WEDNESDAY OCTOBER .19, 1966

"1. Replaced Engine Position No. 2 stop back-up solenoid (Mv-74 S/N IN 317
S/N OUT 312 S |

2. Brought hydraulics up per procedure No. 27 (A.M.F. unit) and completed

leak check per procedure No. 30, S 5 '

3. Ran hydraulic system fluid verification test per Procedure No. 83. ..

L, A1l 5 access doors in the dishpan removed connected servovalve current
input cables for Bonnet (locks on - no hydraulics) - - , s
5. Completed hyd, system fluid requirement verification test per ‘procedure -
83.- ' . - o :

6. Completed engine spot torque check. R : o ,
7. Removed GG combustor drain plugs on engines 1,2 & 5 to check for possible
drainage - nothing drained - 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 t 20 p.s.i.g. at the C,C,P., The pressure at the C,C,P, was
actually 230 p.s.ivg. Rocketdyne is recommending 130 p.s.i.g. at the c.C.P.

2. Conducted LOX pump seal purge = G.G. act. housing purge checkout per . -
Procedure 66B10740, No problems, ) S S o o
3. Installed camera numbers and the five engines. . T
L, Ran engine components test with oscillographs' '(pots on main valves -
not connected) T T T o e O




THURSDAY OCTOBER 20 (Continued)
5; Discrepancies noted on'oScillograbhs were:

Eng. #1 - No Vink break signal no start signal, MFV #2 slow closing ff”
Eng. #5 - No start signal, .. S
All englnes - No GGBV lnducatIOns (opeing or clos:ng)

" FRIDAY OCTOBER 21, 1966

1. Removed and re-installed actuator locks on Engine Position No. 's 1 s h e
While removing lock from Position No. 4 yaw, actuator, the actuator was = . - %"
prematurely extended, Jerk!ng one hell=coti out of the actuator houslng
‘as well as about half of the housung thread :

- LOCKS OFF NULL
: -« AND . .- -
ACTUATOR STROKE LIMITS

ENGINE # 1. f’fff'k.ﬁ‘_f
EXT. RET, et e
S 23 A 5 230 . .

523° '520°=

NULL OFF 0.02 OEXT, ONULL OFF 0.03 © EXT,

ENGINE # L LT e

PITCH R T 7.7
EXT.  RET. - .o e gxr, O ReT.”
5.22° 5.23° - S - 5.23 9 5.22 ©
ZERO NULL SHIFT B | *NULL OFF 0.02 RET,

2. F-1 englne 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

hypergol simulator supply pressure at 150 p.s.i.g. at the panel. 'All

fuel valves cycled.

4, 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
. 'hypergol simulator supply 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- |nstallat|on with Boelng, "

1Rocketdyne and NASA - final decusuons forAS-lC 503 wull be made soon, :




SATURDAY OCTOBER 22, 1966 T
_ . , :
l. 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 hanglng up -
for some strange reason, the start solenoid failed to operate. " Jerry Starr
- says 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 prob]ems.
SR At 11:25 a.m. another seq. test was conducted, and none of the englne
.. fuel valves operated - the hypergol supply was 0K - f|na|ly found wnrlng
. problem in block house, and all fuel valves opened 0K
Hydraulics off at ll 40 a.m, ‘ ' .
3, Leak checked GOX system = no- englne leaks, but had one Ieak In stage.-
Had been leaking since PMC, .
L,  Conducted engine area purge checkout at 1700 p.s.i.g.

R AR s o,




P

leak check per, Proc. 66810745 - all englnes were O, k
?;2;_ Checked LOX pump heaters per Proc. 66810753 - all englnes o. k ¢

“;3;1\Replaced some: bad englne statlc transducer5°ﬁk}¥§7“‘

MONDAY OCTOBER 2, 1966

1. Leak checked he||um systems on engines durlng fuel tank pressurlzatIOn

R 0A3-5 I
o ' : DA5-2:
. DA6=4
LR DAL-3
A " DAL-1
DA2-2 . . 1 e T ;A*‘:»
DA13-3 -~ . ST
DA13 -2 to be changed out, too - as soon

.- as we get the transducer. ) T _ L

;- -torqued already - anyway, another LOX leaks check Stl]l showed excessive
- leakage.

’;6. Removed all elght servo-actuator mid-stroke Iocks and cycled the actuators "
c.on Englne Posutlons No 2 & 3 with the_Portable Englne Glmballng Unit S

.j‘tENGlNE'#Z‘inF

PITCH ACT, «;

'_ENGINE"#JI

L, -Conducted LOX and fuel tank confldence leak’ checks per Proc. 66BlO7hh - ;'
leaks noted were: o

a. LPI flanged on engine #5 (bad leak)
b. LPI flange on engine #4 (slight) - (no problem)
No fuel system leaks were noted, :

5. Attempted to tighten bolts on engine #5 LPI flange .= fOund they were over-~’“

Decision was . made to remove the - LPI seal from englne 5 for |nspect|on..’mg7ﬂ
Mechanlcs started removnng the bolts. WIII complete the JOb tomorrow o

d

'igy?' ACT.

EXTEND': -‘RETRACT; EXTEND‘f'f RETRACT
5.23 o 5. 22 . "55 23 o 5 21 o

OFF: 0‘° on null

OFF 0 ° on nul]



'ENGINE #3 S =

PITCH ACT, , o T YAW ACT, .
. EXTEND: RETRACT - ~© 7+ EXTEND ~ RETRACT .
'5.23° 5219 . 5230 5200 o ot
:dOFF 0 ° on null . : ‘ o - OFF 0}03 O on null RET. ',*ﬁ”;l”‘i
1:7. Found A,M,F, supply valve was leaking excessively. Had to shut down'{d
"hydraulic and drain the system after closing the A M F, Boost, pump inlet ‘-

p‘“}valve, supply and return valves and switch to A, M F. select in order to . ..:
' preserve fluud in the Greer unit.. S

© 8. Re-unstalled actuator locks on Englne Posltlon #3 in order to use' MEA' i
. -; to.move the center eng|ne for LP1 seal’ removal -

5:9. Made a servo-actuator polarlty check per port f steps 7 & 8 of .
Procedure 66B10751. Will calibrate actuators after propellant load test. >

%':;TUESDAY OCTOBER 25, 1966

. f'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

i pump inlets as well as LOX inlet in ordertgire control the engine. Ce

B . By the way, the pump inlet bolts were safety-wired. They should not
. have been until after the screen removal following the propellant load.
test., : : : - o - :
; The LP1 seal had a piece of teflon-inadvertently installed between the -
- seal and PVC - no wonder it leaked? The teflon was a circular .strip about .'ﬂ a
-f"%“ wude almost the circumference of the LPl seal. .
2. Re-lnstalled everythlng on engine #5 and torqued the pump inlets conducted
'Qfa fuel and LOX leak check and pump lnlets were o.k..

Q-fe3 . By the way, ‘Michoud had not supplled us WIth any new LPI1 seals yet
'11(6OBhllb9 -65). We obtained one from NASA for englne 5.

n,f L, .Found;A.M.F. supply valve actuator-shaft o-rlng had been virtually dissolved _
- .and we.had to replace it. Tom Shaner, R-TEST-SB recommends a Viton-A o-ring ) :
iﬁ‘replacement but none are available. o - . IR

t“3i15;r Ran a leak check with the Greer unit and the leak did not". recur.,(Proc. 17)

t:6.. Re-unstalled the other sux servo-actuator mld-stroke locks. ‘

7 Removed MEA's from Englne Posntlon NoA

>

.8.f Conducted several englne sequence tests, and some: w1re WIth osclllo-‘i ;k,gﬁk
fgraphs. DlscrepanC|es noted were' : e S




MFV #2 - bad pot (closing).

Engine #1 -
Engine #3 - MFV #1 - bad pot (closing)
Engine #4 - MLV #1 - ratty trace

Engine #5 - MFV's = #1 = 920 MS (closlng)
(no start signal) -
(No GGBV |ndlcat|ons, all 5 englnes) L

9. Started preparing the engines for fuel loading, but tlme did not
permlt fuel tanknng today ~ will start tomorrow.

o lO. Removed glmbal filter manifold P transducer on engine 4 -rit was bad

1

"hirll. Removed GG combustor draln plugs - all 5 englnes. '

20w WEDNESDAY OCTOBER 26, 1966

1. Started tanking fuel to stage and. englnes per: proc 52, 39, and L at’ .
- approx., 9:30 a.m, =~ completed tanking 11: 2# a. m._A , g :

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. -~

‘ ! Conducted pressurlzed fuel system leak check by 12:00 o'clock noon =
- renglnes o.k., #5 engine leak no worse (GG drain plugs were: out per Proc hh)

- 5. Started tanklng‘LOX about'12'20 p.m,: = completed at 2°05 p.m.

- 6. Conducted pressurlzed LOX system leak check - englnes o.k.

..7. Conducted wet snmulated c0untdown by 4 25 p m. ,--everylhlng on
" engines o.k. C e , :

. 8. Detanked LOX and fuel,

..9.0 At 6:30 p.m. it was noted that. frost Was formlng On the fuel )
~;}volute of #2 engine. - I :

. . #1 Bearing temp. lndicated 58 o and f’alllng."~

" A check was made on all englnes o .

Lo g, - 930
oo U #2 Eng, 580
.. % #3Eng. 8060,

_<‘ﬁ"'§_.#4 Eng. 96°. L
SR 5?_#5 Eng..64 4 )




WEDNESDAY OCTOBER 26, 1966 (Continued)

9. (Continued)

Disconnected the heater elect., supply plug at the dlshpan and checked the“
_-power to.the engine heater and fOund 2000 wat the plug.A (Same as other
--four eng.) ‘ 3 o .

% Temp.'check at 7:00

- #1 Eng. 93 © . ‘
" #2 Eng, 66 O (with external heat duct)
" #3 Eng. 78 © :
‘#U4 Eng. 95 ©
#5 Eng. 64,4 ©

,;' Number 5 and 3 engines started to frost on the fuel volute and c0ntlnued to
. decrease in temp. :

‘,.NOTE: -1=The volute housing did not fnwst in the area where the heater Cal Rod
’ " entersthe turbopump which indicated the heaters were operating.
2-The heater ”undertemg” llght in the b10ckhouse dld not come on.

'?g femp. check at 8:15 ‘ﬁ; ’ :5;'7:?- 't.' ;' K—' o i.lu 3 ’;f{:d‘hﬁ;ﬁ.
"L # Eng. 8750 ‘ 3 o R
#2 Eng., 47.7 © . : o . o ST,
#3 Eng. 67.6 ° T ~ S

#4 Eng. 87.7 ©
#5 Eng. 52.3 ©

At 8:45 the temp on Eng. #2 and 5 reached the lowast point ~and then
- started to rise . S . P B

#2 Eng. 43.2 ©-
#5 Eng. 47 ©

Temp. check at 9:00 p;m.';H

#1 Eng. 87.8 °

#2 Eng. 46,3 ©

#3 Eng. 67.2 © '
#4 Eng. 86.1 o

#5 Eng. 72.4 ° i

o R R e e By
- RIS —

The temp. continued to riee‘andfat 11:30\the ffnal'reading was

#1 Eng. 139.3 ©

#2 Eng. 1120 o
#3 Eng. 1200 o Toten ool
#4 Eng. 135 0. 7 s A
#5 Eng. 139 © C SR

L

e o ‘-’:‘:"x‘??\‘?,‘*:- ""

NOTE: ' D, furnish stated the heaters dld not cycle even when hqper. temp., e
- was reached S A .




THURSDAY OCTOBER 27, 1966

‘ . 1. Removed servo-actuator locks from ali actuators after installing
: s ~a@ll manual engine actuators. o ' :

3" A . 2. Removed LOX and fuel pump in1ét scréens'per.proc. 95 - completed all
N 'but LOX screen on engine #5. The LOX screens were clean - the fuel screens
E slightly dirty.. ’

:  i£ 3. Interferences- found were:

Engine #1 - a. flight calorimeter (60871954-1) on #1 fuel high
T press. duct (had to be rotated 90 © to install manual engine actuator)

b. flight accelerdmeter on'LPI‘flange in dishpan.- 60B71908-1- -.
- (had to:be:removed) - then re-installed e O e

_All engines - fuel bubbling lines too short after screen removal - UER
- . made up . S . ; 3 : .

LY

"h.. Rocketdyne replaced position indicators on:

Engine #1 = MFV #1
Engine #3 - MFV #2
Engine #5 - MFV's 1 & 2

S5, During LOX screen removal,'Spot'torque checks were made on the flange
... bolts - some were overtorqued - range was 500 to 1000 in-lbs. Boeing dwg.
"~ calls out 550-670 in=lbs, , _ : . ‘

6. Reinstalled new pumps inlet seals and bolts,

.~ 7. Rocketdyne replaced o-ring in fuel pump impeller back-casing 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, - N '

8. Fabricated a teét,harhess to checkout the.turbopump heater circuits
on engines 2 and 4 #2 eng. being the.lowest temp. (43.2 ©) and # eng.
being the highest- L Sl L . :

HEATER - - HEATER ~ HEATER. HEATER '~ HEATER . HEATER = HEATER HEATER

i #1 RES, -#2 RES. #1 VOLT #2 VOLT -#1 AMP. #2 AMP #1 WATTS  #2 WATTS ;;
"7‘ENG.2 29 r. 30.8 r 194 v. 19% v - 6.25. 6 ’ v

CLUICENGLE 285 r 3lro 191y 91w 65 6

Sy

THefabOJé figbfes arg within )imitéfRDKN*ahd-préq, 66810753,

BN

T




o ThiS test will be- rerun.-_ Lo

FRIDAY OCTOBER 28, 1966 - . :

e Remove screen from LOX pump inlet of engine #5 = 1t was clean.
. )
2. . peformed tric flush and leak check of thrust chambers per proc. 3h

- 3;f Removed manual engine actuators from engvnes.

b, Roeketdyne inspected the fuel impeller back-casnng llne on engine 35,‘
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 sectlion of o=ring thet was lost yesterday. t-:‘ -

- SJ;XRepalred Greer hyd. supply valve - found a bad o-rlng.
~:i.6;f, -1 engine F-4T2 was’ flred for 125 sec.'ln the West Area,
"';”7.1“Took pictures of all pump |nlet screens.

,'iSlQ:DEE checkout valve tlmes durlng the prOpellant load ‘test were as
f'follows e e

"?f /To Engine Retu'rn;j"*,f‘,"?-le . To Ground Return .

':Q:Englne Posltiohf

’ No.

2 2,540 -~ T - 2.628

L2 2,316 - - . 2,284

i3 2.6 - o 2.452
L 2.504 . T 2.320
5 2,74k . 2.752

.'9."T/P Heater Problem

Attempted to record heater rise rate on all englnes using the
Beckman, however the Beckman system was |n0perat|ve and the ;data wnll
be take a.s.a.p.

10. Data from Hydraullc fluids verlflcatlon 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. ngher B
than that from the Beckman ThlS test will: be rerun.l : o

_ll ; Data from the. LOX Dome purge test per procedure 608107&2 |s mussung

,,,,,,,




SATURDAY OCTOBER 29, 1966
“ 1. Started installing the following heet_exchanger measurements: - . -

DA36-2,3, and 4
DA37-2,3, and 4
LAuooe-l 2,3,4, and 5

- f2; Rocketdyne attempted to vacuum out the missung section of o-rlng from "‘
”“,-engine #5 fuel pump - no success, could not find it. o

'3, Calibrated gimbal system per proc. 66810751 and c0nducted a dry run
. glmbal program = no problems : .

A 4; Checked the hydraullc system flowrates wuth servo-actuator Iocks off -}é R
-it was 110 gpm at 1550 P.s.i.g. . . L

- 5 W'th locks on, it was 118 g.p.m. at 1550 p.s.i.q.

*; - Could not get FA3000 flowmeter to verify the Greer Unit flowmeter._;"
- FA3000 was showing 164 g.p.m, at 1550 p.s.1i. g. Ll x

. j»MONDAY OCTOBER 31, 1966

1. Started relocatlng the following transducers on englnes'

| DAS - to #1 T/P outrigger

DA12 - to #1 FPI flange

DAI2A - to #1 side of bearing coolant valve :

%-t.-\;mj 'DA13 both on double mount - “both o dovble o, \,mksf - L
~ \DAI3A bracket - #2 T/P outrigger { . , TP outrijger T

Lo

"2, '.In places where .035" tubing had been installed, we replaced tublng w1th3:"
049” size = that is DA7 and DA7A, DA33, & DAlL-A, ,

i 3.5 Rocketdyne checked #5 englne fuel pump wuth a bor05c0pe- could not see
anything.

S We tanked fuel to #5 engune in an attempt to flush the o-ring out,
J:Stlll no success,

L, Replaced gimbal filter manifolds on engines 1 through 4 per EO 4 to
v'66383000 -3. 2 R o |

- 5. . Replaged flight supply llnes to gimbal filter manifolds on engines 1°
: through L per EO 3 to 66B83000-3. An interference: problem was noted - the -
new.line rests on the ground hyd, supply linexto the gimbal filter manifold.
ﬂ:hThe decision has been made to. |nstall;Re5|stoflex Iines for -503 - This .o
ﬂ“wn]l be done tomorrow oo . L : ’




MONDAY OCTOBER 31, 1966 (Continued)

6. .lInstalled a new flight AP transducer on the glmbal fllter manifold .
of engine #4.  Had a UER on it since 10- 25 66 '

7. .Checked Greer hyd. flow recurculatlng Greer flow thru LUT bypass -

,vw1th 1 pump, 2 pumps, then 3 pumps’, - Flow check revealed flowmeter was,’
vapprox 8 9 p m. hlgh per pump.n' v




TUESDAY NOVEMBER 1, 1966

l. Continued relocating the following transducers on engines: -DA5, DAl2, . -
DA12A, DA13, & DAI3A. B
"2. In all places where .035" tubing was used we replaced it wnth . oLg

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 304, MIL-T-8504, which

was softer - much easier to flare and work with, so we are usung this tubing 'h.‘
for S-1C=-503. )
3. Received 4 Resistoflex flight suppiy lines to gumbai filter manlfoids.-,
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.
..« b, Rocketdyne prepared engine #5 to flush with fuel tomorrow., This time CL
" they will attempt to flush the o-ring onto the.supply line (impeller back--~ ¢
using line). { S

iB)
WEDNES DAY NOVEMBER 2, 1966

f

1. Continued relocating the following transducers on engines: DAS5, DAl2, .

DA12A, DA13, & DAI3A. Completed tubing up Engine #1. Also, we decided where

. all tube clamps will be installed -~ trying to clamp at ieast 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

flushlng 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).

L, Closed fuel prevalves, drained fuel below prevalves, and left fuel on-

board all night, "

5. Ran hydraulics at 800 p.s.i.g. with pre~filtration valves, open. FA3000 ,

- 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
" with RP-1 fuel to recover any foreign substance: located withih the fuei side

of the T/P,

_ 3 sections of ‘0-ring were inserted into the fuel ba]ance cavity. The fuel

. supply was pressurized to 30 p.s.i.g. measured at the pump inlet. 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 Engine #5 with the followung
special notations.
1. - 200,000 + gals of RP} fuel was tanked aboard the stage to provide
sufficlent head pressure at the pump inlet. L

R S O A AR T
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Ta:;inSpected filter no o-ring.

+'.-, THURSDAY NOVEMBER 3, 1966

“ NOVEMBER 2, 1966 (Continued)

2~ 28.5 p.s.i.g. fuel pressure was used -

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,

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 0pen.
Fuel flow continued for approx. 10 minutes. The filter was removed, and in-
spected with negative results. : : S

‘The fldshing operatidn was terminated at this time.

1. Continued relocating instrumentation on engines 1 thru 4,

" 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
today. ,

3. Started stripping engine #5 in preparation for removal tomorrow. Removed

Systems "A instrumentation transducers, tubing, and brackets we had instalied -;';'

also, removed engine area purge tubing.
L, 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
" following LOX detanking on the propellant load test day) - also, to check

LOX pump heaters on engines 2 and 5 thch had not operated satlsfactorlly on

the propellant load test day.. :

5. Cycled LOX prevalves several times dur!ng LOX tanklng, detanklng, thawing

out period, and all prevalves operated satisfactorlly. No. 3 LOX prevalve
-had no problems,. S A e

6. Fuel was detaked shortly after 3 p m. A T e

7. See next page for heater temps.

--Checked FA3000 on hyd. fféw tbdayff

' DA3003 - 1560 p.s.i.g.
FA3000 - 110 g.p.m.

"Greer Panel:

Supply Press. -~1550 p.s.i. g
‘Return Flowrate - llh g.p. m.;"ff

fServoeactuatorslqeks were ggﬁg'




NOVEMBER 3, 1966 (Continued) . .o

(Continued) Turbopump heater check ,
: At 10:25 the T/P heaters were turned on;
. 10:30 LOX tanking was started '

g Temp check at 10:45 on CA3-I 2 3, h & 5 ST ' f'}_f“‘\

CA3 - - ' -~ , o
3- B T D S L T S AR
4~ ' : E s U S L
5- ) . cL ’. -:;, ;- 3 ’,‘ _./\u: :",," . R . L. . N o -

© The following temp recordings were‘takenion.CA3f2{(éng.‘#2)

©11:00 = 117
~11:30 - 87°
©12:00 - 80°
1:00 - 76°
"2:00 - 69°
3:00 - 69,6°

L:10 - 69° -

A temp check was made;at“5}00‘oniall_heaters:CA31152,3,§ & 5. o
CA3-1 - 88,5° - - B
.. 2 -66.80 " -
3 - 81,5° .
b - 780" '
5= 71.7°

... Temp. check at 5:30 '

1 - 90,40 " '...  NOTE: :: Recorder Rodm

2 - 66.5° e . Personnel Secured

3 -81.39 oo At 5:30 - No More -
L - 77.62A . S .- Temp. checks were made.
5-701.9°- - :-i;ua : . o

- CA3-

At 12:00 a check was made on No. 2 and L4 Eng power to the heater.

i No. 2 Eng. . Heater 1- | i Heater‘2‘-. . Heater | ‘.;:? Heater 2

, . 180v - - 182V ];." 6 AMP .. .U 5 AMP
No. 4 Eng. f 180 V _?'_.:g_180 V' ST 6 AMP = T 6 AMP

LOX was in. the pump approx. L hOurs during this test

At 2 00" Ilght frost was’ noted on the fuel volute of No 2 Eng This condition

JA existed for the duration of the test but d|d not progress.

T S TR

iz AN S

TR
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2. Prior to engine removal, the LOX pumps iniet boits were checked for break-.
. away torque (#5 engine). Break-away torque averaged about 550 in<lb.,  Oune -
- 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), :

~ NOVEMBER 3, 1966 (Continued) SRR

“"1, Removed engine #5, S/N F-4024 from stage per procedure 28. Skirt was
" removed per procedure 33 (prior to englne removal) ' :

*7. (Continued)

‘f,Notable Results - - "i'i"{,r;'" *;Ef - E;_ . R

Reference 10-26-66 & 10-27-66 Log Sheet.

”Ei'The low temp. on #2 Eng. on 10-26-66 was 43, 2° - Today Tow temp. was .66.8°,
FT.Voltage check on 10-27-66 showed 194v to No 2 Eng, today ‘it was ]80 - 182v -
:7. (208v supply at umbilical)

G Why such a voltage drop - See J. Starr.

" #C FRIDAY NOVEMBER L, 1966

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
i;center engine removal. : :

-

3. Engine 4024 was sent to.M'E Lab. The sk|rt for 4024 was left at the:
- bottom of the test stand.- it Is scheduled to be |nstalled on the spare

engine 4027.

4, Removed the englne #I flight supply line to GFM 4t wnll be fured on
"engine F4T2 at the snngle engine test stand next week

SATURDAY NOVEMBER 5, 1966

e,

Jioo1. Sent stiff am struts - to M E Lab for adjustments ‘to fit spare engine

.~ F=L4027,

1-2. Rocketdyne and Boelng personnel are working this weekend in Bldg. 4755 on

. F-4027 - preparing engine for installation on the stage. Rocketdyne takes

‘- care of the required ECP's and Boeing takes care of the. Boelng hardware mounted
‘on the center engine (accolorometers, calorimeters, etc.) - , ,

3. Continued re10cat|ng static firing instrumentatnon on’ englne positlon l

,f'thru 4 ‘ o : R :

B R R DA S
T
B R

R




MONDAY NOVEMBER 7, 1966

‘1. Installed engine F-4027 at position 5 per procedure 28. Installed skirt
from F-L4O24 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 LP1 bolts

to 550 in-1b, with lubrication, (Also lubed the FP1 bolts),

- 3, Torqued skirt bolts,

.4, Installed stop back-up solenoid on 4027 (same as on LO24), The Rocketdyne
ECP 452 had been incorporated on this engine, so we had to remove the #'' line
to the override port on the stop solenoid. We capped their tee in the 3/8”
drain line. Otherwise, installation just like 6681070k, ’

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 DA5 on the T/P outrigger on

! ;jfh #1 side; there is a tight fit. DA13 tubing will lhhve to be rerouted close .
. to tape location because of T,1.5. A U,E.R, is being written on- DA12A because: "

of T.I1.S, bolt changeout., S
6. There are also interference problems ‘with installlng the englne area purge. '
lines - interferes with T,1I, S - We will have to make up some new engine . - ‘
area purge tubing, S
7. Worked on installation of DA36 and DA37 on engines 2,3, & 4 , :

- DA36 bolits provided with kit are too short and we are substltutlng wnth
bolt P/N RD111-4010-0429, : :
8. Started installationof engine are purge tubing.
9. Started installation of the 0,B, drain lines, :
10. Installed only 4 gimbal bolts, awaiting new nuts before installing the
_remaining bolts (will have to.replace the four which are installed. )

CTUE. : 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 LP1 bolts, engine #1, lubricated them and reinstalled at a torque
value of 450 + 10 in-1bs.

3. Q&RA bought off Systems "A" statlc measurements on engine #1 - all other
engines are nearing completion of lnstallation. Flnlshed up on DA36 and.
DA37 on engines 2,3, &4 today. '

L4, Started brlnging engine F-4024 back to dellvered conflguratuon.;

) It was moved from Bldg. 4755 to prep shop today.-p« S




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
7 Eng. 5 PER UER DISPOSITION, : -
- L4, Continued System "A" lnstallatlon.
5. Rocketdyne completed igniter harness clampling Tl
< 6. Found bad threads on 2 gimbal block bolts No. 5 Eng. new ones to be -
.. flown in from Michoud. '

‘ Repaired leaking filter shut.-off valve at the hydraulic skid.
<. Continued bringing engine F-4024 to original configuration:

~a. installed access door on ‘dishpan
b. Capped all electrical connections in dishpan
c. installed misc. protective closures :
d. - installed throat plug, lock, and pressurized to 5 p.s.i. e
-e, installed several dummy transducers, tublng, brackets, clamps, etc,
f. misc. safety --wlrlng of plugs, T . "

s )
" P

7i~9. UStagger ttmes for engine start sequence for test S-IC- 19 are as follows-**

Englne Posltlon ‘ -i‘,Stagger Time (MS) -

2 ‘ o T o . 900 .
h L L 800

WEDNESDAY NOVEMBER 10, 1966

o

. Completed Eng., area. purge tublng Eng No 5 . .

1
io2
- a
3.

. Completed lubrlcatlng, retorqu1ng, and safety wire L,P, l; Bolts on
11 engines, : P ‘ A
. Leak checked the followung systemS'*”

a. LOX Pump Inlet . ,bﬁ,:lfﬁ
b, Fuel Pump Inlet - = = -
c. GOX System

d. Helium System

"~ Had 2 leaks:. one at H.E. hellum l|ne to stage at CCP one at GOX llne to

. "stage at CCP, = we |nstalled new seals, leak checked agaun and had no leaks
- this: time._~‘£ e g e S ;




THURS DAY NOVEMBER 10, 1966

Uk,

6.

Sarig,

10,
S,
12,

- 5.,

o e

‘9.

Completed purge verlflcatlon test on all engnnes - Recorded Data:

- blockhouse. :
Started to conduct turbopump heater check - 50% complete when a faclllty
./ fuse went out = will complete 11-11-66.
Conducted components and sequence test on. all englnes |ncludlng snmulated
static test with 500 v igniters, , ‘ -
Removed locks from actuators engines I thru L.

Conducted -hydrauliic fluid verlflcatlon test - Recorded data in

blockhouse, S
G 4 Hydraullc samples were taken from the supply and return lines at- the ST
e - umbilical. R
s NASA fired F-4T2 at 3:30 = Flnal Test
Engine F-L4024 was completed and QUAL. R
: Checked Greer flowmeter readlngs against ‘FA3000 and at pressures | ...t
T.ranglng from 1500 to 1800 p.s.i.g. the readings were

,‘f:u‘,"'i‘FgDAY NOVEMBER 11, 1966

-'EfJZ.
. 3.

L,
S 5.

6.

T
L 8.
o 1.9{‘

X

S iGNy

: -GNy pressure), : A TR
Checked polarity on glmbal actuators - only took a few mlnutes., ﬂdi"

Contained misc.. safety wiring" - " S « &

n Eng. 1
Eng. 2

. Eng. 3

Eng. &4
Eng. 5

Trich.

no trace on
no trace on
MFV #2 slow c
no trace on
MFV #2 slow

MFV #2
GGBV

GGBY .
closing~(

closing (880 N°4d>drv.

S >

Rocketdyne changed MFV #2 pots on Eng. 3 & 5
flushed jackets and leak checked engines 101 and 105 (101 belng done
.agaln because Of suspected contamination) - no leaks on engines

turned |t over to NASA.

'il. DlscrepanC|es noted on yesterday s osc.:were'”’

wlthrn 5-8-p. s,l,léhf,ﬁ

I L sy

Flushed LOX domes & GG LOX injectors = all 5 engines - per proc. 32

'finished all except from steps 62, which will be done tomorrow.

Rocketdyne removed and replaced h-way control valve on engine #3.°

: ;lDecusuon was made today by Rocketdyne since the start- solenond_falled to -
. activate on the ist set of automatic seq. test. (10-22-66) R
Run AMF hydraulics during LOX dome flush. (AMF return valve was leaklng

- this caused Greer supply valve to not 0perate due to exceSSIve low:

Installed fllght supply to GTM, ﬂenglne #1.

Checked engtne F- 4027 red llneS'

wThey are aélfollows~?VA‘




SATURDAY NOVEMBER 12, 1966

1. Finished final steps of LOX dome flush
2.

procedure,
Checked LOX pump heaters - all ok

9. 3 requirements)

g power -to all § stop backup_solenoids.

Removed (DA3044 =1,-2,~3,-4-5 from hydraulic 1lines
.. Removed manual engine actuators from stage,

Decision was made today to changeout the No. 3 LOX prevalve that malfuncfiqned
the propellant load test (10-26-66) (See notes of 11-3-66,) : o

. ibrate (will be done Monday( - did run .
a dry run gimbal program, though, ' - R L
. 9. Chahged out several ba
L0010, 0 Mise. safety - wiring was continued today. _
11, . Checked sequence test oscillographs, and all traces
.. valve. timings were in spec, = Start-up and cutoff looked g
“in proc. 66B10777). A . Ll . :

d transducers - instrumentation keeps the list of thém}f?'
were normal - also, .-
ood. (Data'recorded,p-,ﬁ’

¢

t

"0 MONDAY NOVEMBER 14, 1966 T R SRR S

1. Conducted components and se
J per 66810777 (x-1 DAY)

quence tests ahdfsimdlated'static f?ring ;estif
+2. 'Discovered problems with stop backuplsolendjd valve timings.

Saturdays results were

EI ]

3
Eng. 1 - ,035 : IEAEI . +.052
2 - .290 T 308
"3 =(ran out of osc, - . - -.156
- = .paper) LT R
S b - .290" Lt 3200
- S 5 .0h0 LT LU Togg o

RORRA The oéc. results were from stop B.U.'de-eﬁergfzed‘to main LOX valves L;O.
- "“The DEE results were from:stop B.U. to GGBV'L,0," AT

3. We re-orificed engines'2¢and¢hifrqm . 030 Q".039”,1 A 3-2 cutoff check today - -

i{showed:

. Eng. 1 -n
.. Eng. 2 -

i (From 5.8.U. to coby
L-"O. ) ; . , N i .




) MONDAY NOVEMBER 14, 1966 (continued)

L, Eng. #3 was so slow, we checked the stop back-up so]enond “We found the ks
. union to the override port (that came on the valve) was orificed and it sh0u]d
not have been (even had a small screen in the union), ,
“We reinstalled the correct union (open all the way through) g I
_ " b, We will check engines 2 and 4 tomorrow, : ‘ St ;
"+. 5, -Conducted pressurized LOX and fuel leak checks - no leaks on- englnes IR
.. 6. Tightened all flame curtain bolts today, ‘including center engine. : e !
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), o
* 8. 'Conducted-engine area purge checkout at 3000 ‘psi. Englnes ok, .- o PR
.~ 79, 'Closed fuel prevalves and drained fuel below prevalves per proc. 54
“10.-705c data showed 2 bad MFV pots: :

Eng. | = MRV #2 TR S
Eng. 5 - MFV #1 ‘ : - o \ A f.jga B

Rocketdyne will change out tomorrow, -

11, Calibrated gimbal system - no problems.

© 712, Braced sense line of DA3003 :

. 13. Topped off AMF and Greer reservoirs durung 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-
adjustment instruction. While the terminal was being replaced, it .was |nadvertental-
g ﬁ(shorted out, causing control voltage to be momentarily lost to the Greer unlt
<"tshutt|ng it down. It was lmmedlately restored N

;'TUESDAY NOVEMBER_ls, 1966 (FIRING.DAY)

1. Had to change out MFV pots =-this morning - MFV #1 on engine 5
- 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. o
. 0.040""), Ran a seq. test and 3-2 cutoff showed engines 1, 3, & 5 were approx. . i«
.~ 0.050 ms and engines 2 and 4 between. 140 to ,180 (stop break-up de-energized to . - -
"~ valves 0,0, . o .
3. Completed components and sequence tests. ' o
"4, wWhen hydraulic fluid was first applied to engines thIS mornlng, fuel was found
-leaking from GG drain plug of Engine #2. Was blowing out with LOX dome purge.
.. .. In addition, the actuator pre-flltratuon bypass valves were Open on Eng. 2 and
.. had to be closed to get the engine in the null position, - <
.. 5. Decision was made not to flush GG LOX |nJector of #2 engine - no contamnnat:Oni’
;. suspected - run as is.
=6, Stop backup solenoid valve on englne #4 was - leaklng at taps NHla - took hyd
-+ off for a- few minutes, installed’ a flare saver at the tap, and the leak st0pped
- when hyd. fluid was’ applled again, " - :
“ 7. ropped fuel to englnes from fuel prevalves (one englne at a tlme)

Al




= NOVEMBER 15, 1966 (continued) =~ . :‘ S —
Completed fuel tank pressurlzed leak check by 10:32 a.m. ) o

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, S
. 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 orlflceji_j
“iredrilled to .312", After'reinstallation englne 4 was fllled ok with KSC unit i&’}“'
. (pump pressure @ 310 psi and umbilical was 150 psi) - PR
#'10. Obtained hydraulic samples, -

11, Tanked LOX from 11:30 a.m. to. 12: 57 a.m.

. 12, Installed GG and TE igniters. P - _ Co
-..13. Conducted pressurized LOX leak check., o S ;f, T e
“ 14, Installed hypergol. _ ' ' ‘ : o
-"15. Proceeded with countdown per Proc. 66810785 - Firlng Command given @ 3: 36
2 p.m. - went full durataon (121.7 sec. of malnstage) - ‘test was successful with
~nO major problems. :

'"-16. Post-test |nspect|0n revealed°

. Engine #1 - a.! fuel leak from top S|de fuel dralnuflttlng_
. " b. " fwd. leak from #1 side fuel drain fllllng
c. sklrt accelerometers shaken up .

Engine #2 a. slight fuel leak #2 FPO dust, from one'.of the two lnstrumentatlon

: - taps. : x
b. seeper leak @ tube 26 between ‘A& B, bottom of tubes, at weld

-(|nS|de chamber) ' g

. Engine #3 - no damage to englne - EAP llne at 10: l area underneath GG

ff_fwd a B nut that vnbrated loose after ignition, :

L Engine #4 a. GG combustor drain plug lnadvertantly not installed prlor to -

"; test - just left black soot 0n englne from hot gas - little effect on engune L

Qiperformance .

. -b. fuel leak from bottom side fuel drain fitting

Englne #5 - fuel leak from #2 side fuel draln fitting -

On all engines, there were sugns of overmold meltlng on the- Rocketdyne electrlcal
harnesses around the turbopumps ,- too much, heat during firing caused this.
7. Detﬁi}ked LOX & fuel, dralned fuel systems, purged hypergol, etc.

. WEDNESDAY NOVEMBER 16, ‘1966

K

1. No work done on engines, .- P : ' » : §
‘2. Data review all day = quick look results show the followcng measurements were
2.Iost durlng the test ' : : : o L :

. . DA6- 2
s DA6-3
o DA6-5fﬁ”
. DAL-L.
S DAT12A-1.

*'Anot relocated‘for thlS flrnng




o)
¢

NOVEMBER 16, 1966 (continued)

2. (continued) - - , - .
Also, DA7A-3 did not return to zero after the test - both DA7A- 3 and DA7A 4

_were errotic durlng the middle of the flrlng.‘ L _ R *quui"
3. Startup was in this order°‘ T e T - 31;§,ﬁ:,' EN
5, 1=3, 4, then 2 4 L : ' ‘, Pl

. SKirt change on F-4027 had little or no effect on start time. K
“ 4, Eng. #3 checkout valve hattered wlldly durlng flrlng wuth a loss of the
posut40n switch @ T+95 se&; ‘

i THURS DAY NOVEMBER 17, 1966

1.  Conducted TVC post-test’ glmbal callbrathn per: proc. 66BlO75l .

2. " Trick, flushed chambers and leak checked - only leak was one on englne #2
(tubes 26AgB) as noted yesterday.’

3. "Install servo-act. locks (englnes 1 through L) Co
. ~Conducted sequence tests and snmulated statlc flrlng - engnnes ok - no problems

. Started removing EAP tubing '

. Started removing skirt bolts :

. "Preserved turbOpumps 1 thru 5 .= had no interference wnth DAlZA and bearlng

oolant valve Q.D, : : ,

. "Hypergol simulators installed today. '

. "Systems YA" instrumentation on englnes will not be removed‘- Shlp to Mnch0ud
.as is, even with- transducers . : ;

~

o =

\o'o>o"\J'

. FRIDAY NOVEMBER 18, 1966

—

. 'Took photographs of Systems MAM |nstrumentat|on on engines « also englne area
- purge lines (Englnes 3 and 5)
2. Removed engine area purge lines - englnes 1 through 5
3. Removed 0,8, drain lines.
-~ b4.” Inspected injectors 1 through 5, found no damage (Proc. 45)
= 5, .Removed hypergol simulators, : ;
© 6. Pumped almost all of hydraulic fluid to fuel facnllty reservour (from Greerv;“
and: AMF), , S
7. 'Drained hydraullcs 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 valve) on engine #h
. 10.. Started lnstalllng 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, so all RP~1 was not -
“‘drained (stilli some ups tream of check0ut valves) - we can get that RN
w,vtomorrow - S o e
- 12, Removed heat shleld covers over - englnes l and 4 - do not need to remove

"over engines 2. and 3. . u e : S
T S3\
'7.SATURDAY NOVEMBER1l9, 1966

Dralned fuel from upstream of englne checkout valves by removnng plug
‘underneath each checkout valve;‘ relnstalled plugs N o




NOVEMBER 19, 1966 (continued).-“-§ R

2, lnstalled protective closures on englnes."_ G o SR

3. Removed skirts from engines ' thrOugh 5, crated them up and shlpped them' -
7 out.

L, Rocketdyne incorporated ECP 452 (4 way control valve) on engnnes l 2, and 3-
all engines now have ECP 452,

< 5. - NASA Quallty started englne allgnment checks with. stage - completed englne

" #l4 check. oo L e

- 6. Removed engine area firex nozzles for stage rem0val ‘X-Jgi Co

7. A1l umbilical disconnections completed. ' ' '

.- 8. Rounded up dummy transducers ‘to be shipped back to Mlchoud W|th stage - also
"'LPI & FPT screens.

v

" SUNDAY_NOVEMBER 20, 1966 - T

1. " NASA Qualtty completed engine alignment checks on engines 1,.2;, 3, and 5 .
© 2. Installed throat plugs and locks - engines 'l thr0ugh 5. : T 'T;
27 3. Continued preparing engines for stage removal - final protectnve closures '
installed - then prepared rolling deck for stage removal

'fﬂ.nonoAv NOVEMBER 21, 1966

GG The S-1C- 503 stage was removed from the test stand thlS mornlng. ‘The LOX
" ... pump seal purge was applled durlng stage . rotatlon.,
Lt 7 -2,  The GG drain plugs were not removed for stage rotatuonl-i declded not to performy
_this procedure. el
~3. Installed protectlve covers over stage and englnes'ln preparatlon for loadung
on the barge tomorrow e : _

)
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