


NARRATIVES ON ADJOINING PAGE 

PROJECT 

[ STATUS 

SITE 

SCHEDULE 

TASK NO.

I 
CHANGES: (schedule changes since last report) 

CENTAUR STANDARD SHROUD TESTS B-3 YPo4239 

FOIU·/ARD SEAL AND INSULAT ION TESTS .•• . • . Jan thru Feb 1973. 
CRYO-UNLATCH TEST #3 ..•••..•.. .•. . Feb 7 - Feb 8 

STRUCTURAL TESTS SCHEDULED FOR . • .. . .•. •• Apr - Jun 30, 1973. 
ENGINEERING EVALUATION TEST •.••...•.•..• Feb 15 - Jul 1974. 

CRYO-UNLATCH TEST 
ITEMS COMPLETED . ·Shroud Leak Tests . • . • . • .• •• • • • • Jan 3 & 5 
LNZ/LNZ Tanking, Heat Transfer, Seal Release and 

·Rain Tests . .. •.•. • • . .. Jan 8 - It. 

·Shroud Leak Test and Ra i n Test .. •. . Jan 18. 
LNZ/LHZ Tanking, Heat Transfer, Seal Release and 

·Rain Tests .. . . .. . .. Jan 22 - 24. 
. ·Bendi ng Mode Test . ... • Jan 26. 

Results of tests showed new forward seal release 
functioned properly. 

Instrument & recording changes accompl ished. 
Major tasks for Cryo-Unlatch Test #3 complete. 

I
Vent System modified to add payload purge, and 

vent valves to error monitoring system. 
ITEMS IN PROGRESS 
LMSC modifying shrouds to eliminate water leaks. 
Results of CSS Bending Mode Test being analyzed. 

rsTF:UCTURAL TEST 
" ITEMS COHPLETEO 

Shroud counter balance support system assmbld & loaded. 
Centaur stretch system assmbld & checked. 
Pad eyes welded on test tower & proof loaded. 
Test requirements document reviewed & approved. 
Visual display requirements clarified & techniques 

developed. 
LHZ fill line drawing canpleted. 
Strain gauge channel connector wiring designation 

sheets completed. 
Oeflectometer transducers received. 
Balance panel circuit revised for new deflectometers. 
Test control requirements reviewed. 
ITEMS IN PROGRESS 
Fabrication of components for fill & vent line mods. 
Circuit mods are. ... . 20'10 comp 1ete. 

I'Cable additions for strain gauges are 60'10 comp 1ete • 
Calibration rig work is. . 70'10 comp 1ete. 
Structural flow sheet work initiated. 
Computer programming, TV, controls & sequencing, co~ 

trol panel mods, and alarm display work started. 
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SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FACI LI TY 

CRYOGENIC UNLATCH TEST (Continued) 

The major events of the month were: 

( I ) Jan 3&5 -	 Shroud Leak Tests 

(2 ) Jan 8-11 - LNZ/LNZ Tanking; Heat Transfer, 
Seal Release, and Rain Tests. 

0) Jan 18 -	 Shroud Leak Test and Rain Test 

(4 )	 Jan 22-24- LN2/LHZ Tanking; Heat Transfer, 
Seal Release and Rain Tests. 

(5 ) Jan 26 -	 CSS Bending Mode Test 

(6)	 Jan 29-31- Preparations for Cryogenic Unlatch 
Test #3 (scheduled for Feb 7). 

Results of the tests showed that the new forward 
seal release mechanism functioned properly. The 
modified CSS insulation system reduced the heat 
transfer rate through the shroud by a factor of 
2, to approximately 100,000 BTU/HOUR. This lower 
heat transfer rate is within the flight vehicle 
design limits. The need for better sealing of 
joints during the manufacturing process, became 
apparent during the simulated rain tests. Steps 
are being taken by LMSC to modify the shrouds 
during manufacture to eliminate water leaks due 
to rain. 

The C5S Bending	 Mode Test was conducted to deter­
mine the first cantilever bending mode and natural 
frequency of the shroud. A 2000 pound horizontal 
load was applied at the nose cone of the CSS. The 
load was released instantaneously and the shroud 
characteristics measured by accelerometers and de­
flectometers. The results of test are now being 
analyzed. 

Cryogenic Unlatch Test #3 is scheduled for February 
7, 1973. 

(Continued on Page 21) 
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B-3 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

CRYOGENIC UNLATCH TEST (Continued) 

INSTRUMENTATION 

All requested instrument and recording changes were 
accomplished on schedule. Instrumentation and data 
recording support was provided for the Tanking and 
Seal Separation Tests. No major problems or errors 
Were evident. 

The major tasks required for Cryo-Unlatch #3 are 
complete. The remaining workload consists of a 
very thorough system check out and set up, plus 
probable changes in requirements. 

CONTROLS 

LN2/LN2 and LH2/LN2 seal release tests were implemented 
and completed successfully. Abort and sequence require­
ments for Cryo-Unlatch Test #3 have been met. 

Vent system was modified to add payload purge and vent 
valves to the error monitoring system. 

STRUCTURAL TEST	 TCPO - J. C. HUMPHREY; 
RSD - L. C. GENTILE 

DISCUSSION 

OPERAT IONS 

Preparations continued for the CSS Structural Tests. 

The shroud counter balance support system was assem­
bled and proof loaded. 

The Centaur stretch system was assembled and checked. 

Pad eyes were welded on the test tower and proof 
loaded. 

The test requirements document was reviewed and 
approved. 

Visual display requirements have been clarified. 
Mutually agreeable techniques have been developed. 

(Continued on Page 23) 
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B-3 

SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERSSITE 

ROCKET DYNAMI CS 
AND CONTROL 
FAC I L1TY 

STRUCTURAL TEST (Continued) 

The Centaur LH2 fill line drawing was completed. 
Off-Site fabrication of the components required for 
the fill and vent line modification is in progress. 

INSTRUMENTATI ON 

All connector wiring desigr.ation sheets for the 
additional 252 strain gauge channels have been com­
pleted. 

Approximately 2~1o of circuit modifications and 6~1o 

of cable additions for strain gauges have been com­
pleted. 

AI I new deflectometer transducers have been received 
from the manufacturer. Ahout 7~1o of the work on the 
calibration rig has been completed. The balance panel 
circuit has been revised to accommodate the new deflect­
ometers. New deflectometer balance panel boards are 
presently being fabricated. 

Work has been initiated on the structural flow sheets. 

CONTROLS 

The control requirements for the B-3 Structural Tests 
have been reviewed. Work in various areas such as com­
puter programming, TV, control and sequencing, control 
panel modification and alarm display has been started. 
There is still work to determine the final orifice size 
for the hydraul ic failsafes pending outcome of D-Site 
Tests. All major purchase items have been received 
or a satisfactory promise date has been obtained. 
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NARRATIVES ON ADJOINING PAGE 

PROJECT 

( STATUS 

SITE 

SCHEDULE 

TASK NO.

I 
CHANGES: (schedule changes since last report)
 

CENTAUR STANDARD SHROUD TESTS B-3 YP04239
 

STRUCTURAL TESTS SCHEDULED FOR 
CRT STRESS-STRAIN READOUT TEST 
S~1o LOAD VALIDATION TEST 
STRUCTURAL TEST #3 (FIRST STR. TEST) 

ENGINEERING EVALUATION TEST .... 

ITEMS COMPLETED 
(ryo-Unlatch Test #3 completed . 
Shroud removed and sent to SPF . . . . • . . 
Shroud structural strengthen mods complete. 
Strain Gages installed .........• 
LN2 Fill Line installed .•.•...•• 
Centaur tank loading cylinder installed 
New tank stretch system . . . . . . 
C5S Aft skirt section installed 
Decision to have a LN2 boil-off test following 

Test #7L. 
Preliminary flow and digital format sheets 
for tests 3, 4, & 7 completed. 

Alarm hardware C/O completed. 
ITEMS IN PROGRESS 
Strain gage check out . 
Deflectometer balance panel card work 
Strain Gage facility cable work •••••••... 
Deflectometer faci I ity cable work 
Additions & Mods to thermocouples 
Coding of program changes 
TR48 interface design work 
TR48 installation work .. 
Testing Datametrics Unit. 
CSS structural test preparations continuing. 
Fabricating & Installing deflectometer brackets & 

other test hardware. 
Working on facility shutdown plans for Station 

Standby Status. 
Changes to sequence, abort and alarm system program 

are scheduled to be completed .......•. 
Modifying failsafe manifolds for axial cylinders. 
All purchases of major control items are scheduled 

to be delivered •.••.•••••..••••. 

Apr - Jun 1973. 
Mar 21, 1973. 
Apr 2, 1973. 
Apr 9, 1973. 
Feb IS - Jun 30, 1974. 

Feb 7, 1973. 
Feb 9 - Feb 12. 

Feb 12 - Feb 26. 
Feb 22. 
Feb 23. 
Feb 23. 
Feb 27. 

8~1o comp I ete. 
80X, complete. 
6~1o complete. 
4<f/o comp 1ete. 
7<f1o camp I ete . 
50'/0 camp I ete. 
50% complete. 
20% camp 1ete • 

Ma r 21, 1973. 

Mar 5, 1973. 



SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

CRYOGENIC UNLATCH TEST (Continued) 

Cryogenic Unlatch Test #3 was successfully performed 
on February 7, 1973 at 9:20 P.M. All data has been 
reviewed and no anomalies have been found. Therefore 
no further cryogenic unlatch tests are scheduled. 

The +Y half of the shroud was removed from B-3 on 
February 9, 1973 and sent to SPF for refurbishment. 
The -Y half of the shroud was removed on February 12. 

No further status reports wi' I be prepared relative 
to cryogenic unlatch tests. 

INSTRUMENTATION 

Instrumentation and data recording support was pro­
vided for Cryo-Unlatch Test #3. The only problems 
consisted of the Datametrlcs Pressure Transducer and 
the F.B.R. stain gages. The Datametrics unit is now 
being tested in the Standards Lab. A simulation of 
cryogenic conditions on the F.B.R. stain gage wiring 
showed that the zero drift problem was likely in the 
gage installation. Cleveland is planning further tests 
of the F.B.R. strain gages. 

STRUCTURAL TEST 

OPERATIONS 

DISCUSSION 

TCPO - J. C. HUMPHREY; 
RSD - L. C. GENTILE 

Preparations continued for the CSS Structural Test 
Program during this report period. Test stand work 
primarily involved the fabrication and installation 
of deflectometer mounting brackets and other test 
related hardware. A six man NASA team from Cleveland 
and a six man LMSC team installed strain gages on the 
shroud on a two shift,ten hour/day, six day/week basis. 
An LMSC manufacturing team made modifications to struct­
urally strengthen the shroud for the upcoming tests. A 
total of six additional LMSC and nine additional GDC men 
have been at Plum Brook to assist in shroud preparations 
for the structural tests. 

(Continued on Page 25) 
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SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

STRUCTURAL TEST (Continued) 

The major events of this month were: 

Feb. 12-26: Installed strain gages and made manu­
facturing modifications on the shroud 
at Space Power Facility. 

Feb. 22 

Feb. 23 

Feb. 27 

: LN2 fill line installed on Centaur LH2 
tank. 

Instal Jed Centaur tank loading cylinder 
and new tank stretch system in B-3. 

Installed CS5 aft skirt section on conical 
boattail at B-3 Facility. 

TCPO decided to perform an LN2 boiloff test following 
Structural Test #7L. This constitutes an additional 
test requirement. The formal paperwork (EWO) for the 
test arrived at Plum Brook on February 23. 1973. Some 
purge systems will have to be reinstalled for which plans 
had not previously been made. The primary problem posed 
by the new request involves the cable routing inside the 
shroud for the additional thermocouple recording require­
ments. It is hoped that the additional work can be ac­
complished without a schedule slip. 

The test schedule is: 

Mar. 21 : CRT Sress-Stra in Readout Test 

Apr. 2: 5Cf/o Load Va Jidat i on Test 

Week of 
Apr. 9: Structural Test #3 (first of the series 

of seven structural tests). 

Plans are being formulated for shutdown of the facility 
after completion of the final engineering evaluation test 
prog rc.m. 

INSTRUMENTATION 

All straIn gage Installation work has been completed. 

(Cont Inued on Page 27) 
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B-3 

SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERSSITE 

ROCKET DYNAMICS 
AND CONTROL 
FACiliTY 

STRUCTURAL TEST (Continued) 

Eighty percent of strain gage check out by RSD personnel 
has been completed. 

Eighty percent of the deflectometer balance panel card 
work has been completed. 

About sixty percent of facil ity cable work for strain 
gages has been completed. 

About forty percent of facility cable work for deflecto­
meters has been completed. 

Preliminary flow and digital format sheets for tests 3, 
4 and 7 have been produced. 

Seventy percent of work on thermocouple additions ­
modifications has been done. 

CONTROLS 

Sequence, abort and alarm system program changes are 
proceeding on schedule for a completion date of March 
21. The coding of the program changes is 5~1o complete. 
There will be no CF-16 aborts, eliminating the require­
ments for changeable limits. 

The design of the TR-48 interface for the Structural 
Tests is 50% complete and the installation is 2~1o com­
plete. The check out of the alarm hardware is complete. 

The failsafe manifolds for the axial cylinders are being 
modified with orifices so that the cylinder falls at a 
controlled rate. The last major purchase items required 
are due on March 5, 1973. 
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NARRATIVES ON ADJOINING PAGE
 

PROJECT SITE TASK NO.
 

[ STATUS SCHEDULE :1
 
CHANGES: (schedule changes since last report)
 

CENTAUR STANMRD SHROUD TESTS B-3 YP04239
 

. .STRUCTURAL TESTS SCHEDULED FOR . • • • 
25% CHECK OUT & 5~1o LOAD VALIDATION TEST 
STRUCTURAL TEST #3L. 

ENG INEERI NG EVALUATI ON TEST . . .' • • . •• 

ITEMS COMPLETED 
Fabricated deflectometer mounting brackets. 
Installed shroud -Y and +Y tank sections 
Removed tank section AGE gear. 
Installed Centaur Load cylinder 
Installed Payload Section . 
Installed Nose Cone . 
Installed Loading Fixtures 
Installed deflectometer brackets on shroud 
Installed counterbalance beam ....•... 
Installed deflectometers •........ 
Installed & checked out deflectometers wiring to 
6-3 patchboard. 

All other instrumentation checked out. 
SJte and control room patchboards have been patched. 
Installed all control hardware for initial tests. 
Completed software programs for sequence, abort, and 
alarm. 

Data needed for first structural test was received. 
Vent fin test control hardware was received. 

ITEMS IN PROGRESS 
Structural test program preparations progressing. 

Installing shroud & related facility hardware. 
Installing final mechanical hookup of deflectometers 
Checking out instrumentation through SEL data sys. 
Checking out control system and software programs. 
Checking control hardware for vent fin tests. 

Apr - Jun 1973. 
Apri I 9, 1973. 
Aprl I 16, 1973. 
Feb IS - Jun 30, 1974. 

Ma rch 3, 1973. 
March 5, 1973. 
Ma rch 5, 1973. 
Harch 6, 1973. 
March 7, 1973. 
March 10, 1973. 
Harch 13-23, 1973. 
Harch 14, 1973. 
Harch 19-28, 1973. 

CHANGES: Test schedule changes. 



B-3 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DVNAM ICS 
AND CONTROL 
FACI LI TV 

STRUCTURAL TEST (Continued)
 

The major events of this month were:
 

Mar. 3 -Installed CSS -V and +V tank sections in B-3.
 

Mar. 5 -Removed tank section AGE gea rand i ns ta 11 ed 
Centaur load cylinder. 

Mar. 6 -I nsta lIed CSS payload section. 

Mar. 7 -Installed CS5 nose cone. 

Mar. 10 -Installed shroud loadi ng fixures. 

Mar. 14 -I nsta II ed counterbalance beam be Ic:NI crane 
ra i Is. 

Mar. 13-23-lnstalled deflectometer brackets on shroud. 

Mar. 19-20-lnstalled deflectometers. 

Mar. 28 -Started final mechanical hookup of deflecto­
meters to the shroud. 

Numerous problems developed during the installation of 
the deflectomers. Many had to be relocated due to inter­
ferences with building beams, hand rails, and Centaur 
vehicle attachments. Difficulties in equipment instal ­
lation and check out plus the addition of another check 
out test at reduced loads will cause a one to two week 
delay in the schedule. 

The current test schedule is: 

Week of'April 9 - 25% check out and 5~1o load validation 
test. 

Week of Apri 1 16- Structural Test #3L.
 

I NSTRUMENTATI ON
 

Duri ng the month of March the fo J Jc:NI I ng was accomp J I shed:
 

All deflectometer wiring has been completed and checked
 
through to the B-3 patchboard. 

(Continued on Page 31) 
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SITE SITE NAME RESEARCH INSTALL~TION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

INSTRUMENTATION (Continued) 

All strain gages for the current run have been patched 
througn the transfer box and checked through to the 
patchboard. 

All other instrumentation associated with Runs 3 and 4 
has been checked out in a similar manner. 

Both site and control room patchboards have been patched. 
At present final check out through the SEL data system 
is being accomplished. 

Instrumentation should be ready for the first structural 
pre-test on week of April 9, 1973. 

CONTROLS 

All controls hardware required for the initial structural 
tests has been installed and is currently being checked 
out. The necessary software programs for sequence, abort 
and alarm have been completed and are in the check out 
phase. The sequence, abort, and alarm data has been ob­
tained from Lewis-Cleveland and is being implemented for 
the first series of structural tests. 

All purchased hardware required for the vent fin tests 
has been received and is being checked at D-Site. Plans 
are being made to proof test all parts involved in load­
ing apparatus for all structural tests. 

Safety Committee and Readiness Review Committee recom­
mendations are also currently being implemented. 

31 





NARRATIVES ON ADJOINING PAGE 

PROJECT 

1~ -:- S_TA_T_U_S 

SITE 

I~ SC_H_E_DU_l_E 

TASK NO.I 
CHANGES: (schedule changes since last report) 

CENTIl.UR STANDARD SHROUD TESTS 8-3 Yoo.42]~ 

Apr - Jun 1973.
 
CHECK OUT RUNS AND FIRST STRUCTURAL TEST COMPLETED.
 
STR.UCTURAL TEST #4L SCHEDULED FOR
 

STRUCTURAL TESTS SCHEDULED FOR . . • • • . • • . 

May 2, 1973.
 
STR.UCTURAL TEST #5L SCHEDULED FOR ••
 May 16, 1973.
 

ENGINEERING EVALUATION TESTS .•.
 Feb 15 - Jun )0, 1974. 

ITEMS COMPLETED
 
Deflectometer hookups completed •••..
 Apr 11 7.
 
Pre-run countdown operations completed •.
 April 9 - 10.
 
25% load test and 2710 abort test completed •
 April II.
 
5~1o load test completed .••••.•.....•..
 Apr! I 13.
 
Faci lity and research hardware mods(after 50% load
 

test). . •
 Apr II 16 - 20.
 
Pre-run countdown operat ions . . . . • . • . . . . •
 Apr" 2) - 24.
 
Structural Test #3L completed ........•••
 Apr'l 25.
 
Set up instrumentation for 252 strain gages, 90 de­
flectometers. 5 temperatures, and 15 pressures.
 

Recalibrated. corrected or repaired )0 strain gages
 
and 8 deflectometers.
 

Cleared instrument ground loops.
 
Added fuses and comparator circuit to strain gage
 

power supply. .
 
Capacitors added to strain gage power supplies.
 
45 flow sheets and check sheets were made.
 
Corrections and mods were made to control system.
 
Faci lity control amplifier channel was changed.
 
Modified data marker (generated during load ramps).
 
ITEMS IN PROGRESS
 
Preparing for Structural Test #4L scheduled for
 Hay 2, 1973. 

CHANGES: Added next run schedule dates. 

http:completed.����.�.....�


SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-) ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

STRUCTURAL TEST (Continued) 

April 23-24: Pre-run countdown operations. 

April 25: Structural Test #3L successfully 
accomplished. 

April 26-30: Preparation for Test #4L. 

The combined CSS and facility hardware deflected about 
50% more than anticipated under shear loading during 
the 25% and 50% Load Tests. Approximately I&k of this 
Is attributed to the CSS and the remainder to the facil­
Ity mounting hardware. Therefore, for Test #3L it was 
necessary to preload the CSS In shear to assure sufficient 
hydraulic cylinder actuator stroke to get the maximum 
shear load of 36,800 pounds. It may be necessary to pre­
load the CSS for the remainder of the Structural Tests. 

Test #4L Is scheduled for Hay 2 and Test #5L for Hay 16. 
An attempt will be made to accelerate the test schedule 
In order to deliver the CS5 to 5PF by July I, 1973. 

INSTRUMENT~TION 

During the month of April, B-3 instrumentation supported 
three successful test runs. These were 3L - 25%, 3L- 50% 
and 3L - 100%. 

In preparation for these tests the fo)lowlng Instrument­
ation was set up. 

252 strain gages 
90 deflectometers 
5 temperatures 

15 pressures 

During the month, about 30 strain gages and 8 deflect­
ometers were corrected, recalibrated, or repaired. 

The Instrument ground loops at B-3 test were cleared. 

Fuses and a comparator circuit were added to the strain 
gage power supplies as a safety measure. 

Capacitors were added to the strain gage power supplies 
to eliminate noise. 

(Continued on Page 21) 

19 
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SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS
 
AND CONTROL
 
FACI L1TY
 

STRUCTURAL TEST 

INSTRUMENTATION (Continued) 

Approximately 45 flowsheets and check sheets were 
produced. 

CONTROLS 

Some minor corrections and modifications were made to 
the control system during the 25% check out and 5rylo load 
validation tests. The faulty amplifier channel that 
caused two error aborts has been completely changed. A 
drift free set point at 10~1o load has been provided for 
the axial loads. The data marker that is generated 
during load ramps was modified to provide a I second 
pulse for each 2% of load change for use in data acquis­
ition. 

During Structural Test #3L, all control systems basic­
ally performed satisfactorily. The one abort that 
occurred was caused by noise spikes on the "B" bridge 
of the North load cell. In ramping to 100% of shear 
load, the .sum of "A" and the sum of "B" sIgnals dis­
agreed by 800 pounds. These problems are being invest­
Igated. 

HTF HYPERSONIC 
TUNNEL 
FACILITY 

HREohGARRETT ENGINE) P&CD - E. A. LEZBERG; 
(YO 891) RSD - T. W. BRINK 

DISCUSSION 

OPERATIONS 

Three test runs were performed In April. On April 27, 
a one minute, 20 second run was shut down manually be­
cause of a high chamber pressure. This indicated that 
the tunnel flow was not established through the shroud. 
A minor change was made for the April 30 tests, and both 
tests were fully started and run successfully. The first 
run was 51.8 seconds at 20000 R. The second run on April 
30 was one minute, 42 seconds at 25000 R. It was shut 

(Continued on Page 23) 
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PROJECT 

~ 
CHANGES: 

NARRATIVES 

STATUS 

(schedule changes since last 

ON ADJOINING 

SITE 

report) 

PAGE 

SCHEDULE 

TASK NO.(

I 

CENTAUR STANDARD SHROUD TESTS B-3 YOQ4239 

STRUCTURAL TESTS SCHEDULED FOR 
TEST IL3 SCHEDULED FOR 
TESTS 7L-1 & 7L-2 SCHEDULED FOR 
TESTS 5L-I, 5L-2, 5L-3, & 5L-4 SCHEDULED FOR 

ENGINEERING EVALUATION TESTS . 

ITEMS COMPLETED 
Structura I Test H4L comp leted . . . . . 
Structural Test HIL-I & HIL-2 completed . 
Shroud Leak Rate Test completed . 
Structural Test H2L-2, Vent Fin Test, completed 
Operations preparations completed for special 

forward seal test HIL-3 ... , ..... 
Operations preparations completed for Cryogenic 
Structural Test H7L-l & 7L-2 .. 

Two new tests added to program. 
Test HIL-3 instrumentation flowsheets and formats 

completed. 

ITEMS IN PROGRESS 
Work is progressing for Test Series 7 and 5. 
Control changes being made for IL-3 structural test. 

Apr - June 1973. 
June 4, 1973. 
Week of June II, 1973. 
Week of June 26. 
Feb 15 - June 30,1974. 

May 2, 1973. 
May 18 - 19, 1973. 
May 18 - 19, 1973. 
May 23, 1973. 

May 24 - 31, 1973 . 

May 24 - 31, 1973. 

CHANGES: Run Schedules Added. 



IS ITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMI CS 
AND CONTROL 

,FACILITY, 
STRUCTURAL TEST (Continued) 

May 24-31: Preparation for special forward seal 
test #IL-3 and cryogenic structural 
test #7L-1 and #7L-2. 

The results of Test Nos. 3L, 4L, and 2L-1 and 2L-IA all 
verified that the CSS test hardware deflects approximately 
50% greater than anticipated under shear load. This test 
result necessitated investigation of loads on the Centaur 
tanks, available motion of the vent fin disconnect, avail ­
able clearance between the CSS and payload, design of the 
forward seal and design of the FBR struts. As a result 
of the investigations, the FBR struts were installed for 
Test #IL-I. The objective was to determine a combined 
stiffness factor for the shroud, FBR struts and Centaur 
tank. The information was needed for the redesign of 
the FBR strut spring mechanism and caused an additional 
special test to be added to the test program. The FBR 
struts were removed after Test #IL-I and Test #IL-2 was 
run. 

During Run #IL-2 the shroud was to be pressurized to 
approximately 3 psig to test the forward seal and its 
retention device. The seal "popped" off the retaining 
ring at about 2 psig. None of the seal equipment was 
damaged. The fact that the sea I "popped" at a IC1fIer 
pressure than expected is of concern and another special 
test #IL-3 has been scheduled to further define the prob­
lem area. 

Between Test #IL-I and 11.-2 on May 18, a CSS leak test 
was performed to determine if the shroud tank section 
had additional leakage from that observed on April 6, 
1973 before the structural tests began. Additional 
leaks could be caused because of flexing the shroud 
during the structural tests from April 6 to May 18. 
HC1fIever, there was no significant change in shroud 
leakage. 

The current schedule is as follC1fls: 

Test IL-3:	 June 4 

Test 7L-1 & 7L-2:	 Tentatively scheduled for week of 
June II. 

(Continued on Page 23) 
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B-2 

SECTI ON II 

PLUM BROOK ROCKET SYSTEMS DIVISION 

TEST OPERATIONS REPORT 

FOR THE MONTH OF 

JUNE 1973 

SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

SPACECRAFT 
PROPULSION 
RESEARCH 
FACILITY 

FAC IliTY RSD - SECTION A/GIll 

SITE 

No work was accomplished on the pump repair or faci lity 
shutdown during this report period. 

AIR FORCE PROGRAM RSD - R. A. DEZELICK 
(YGP3211 ) 

Word'was received from Aerospace Corporation that they 
would not have the instrumentation ready by mid-July 
for Phase II testing. 

NASA has advised the SAMSO office that rescheduling 
to mid-August will not result in any manpower or 
funding problems. 

B-3 ROCKET DYNAMICS 
~ND CONTROL 
FACILITY 

CENTAUR STANDARD 
SHROUD {CSS} TESTS 
(YOQ4239) 

TCPO - J. C. HUMPHREY;
STRUCTURAL TEST RSD - L. C. GENTILE 

DISCUSSION 

OPERATI ONS 

All work this month was directed to the preparation for, 
and conducting of, structural test runs. Significant 
events of the month are noted below: 

(Continued on Page 17) 
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HARRAT! VES ON ADJOINING PAGE 

PROJECT SITE TASK NO. ( 

[ STATUS SCHEDULEI 1 
CH,ANGES: (schedu Ie changes since last report) 

AIR FORCE PROJECT (EXO-PEG TESTS) B-2 YGP3211 

NEXT RUN SCHEDULED FOR. . 

Aerospace Corporation working on instrumentation 
for Phase I I testing. 

August 1973 

CHANGES: Run schedule changed from July to August. 

CENTAUR STANDARD SHROUD TESTS B-3 YOQ4239 

SEAL TEST SCHEDULED FOR. . 
ENGINEERING EVALUATION TESTS SCHEDULED FOR 

ITEMS COMPLETED 
Structural test #IL3 completed 
Prepared for 7L series of tests 
Completed Boiloff Test & 7L Series of tests 
Modified aft seal plate. . 
Installed new forward seal . 
Prepared for SL & 6L test series 
Completed 6L series and Sl-2 tests 
Forward seal redesigned. fabricated & installed. 

ITEMS IN PROGRESS 
Preparing for July 2 test series. 
Control equipment being reviewed to determine 
necessary repairs. 

Jul 2. 1973. 
Apr IS - Oct IS. 1974. 

June 4. 1973. 
June S-13. 1973. 
June 14-IS. 1973. 
June 16-22. 1973. 
June 16-22, 1973. 
June 16-22. 1973. 
June 28, 1973. 

CHANGES: Engineering Evaluation Tests schedule. 



SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FAC IL1TY 

STRUCTURAL TEST (Continued) 

June 4: Test IL-3 (forward seal pressure test) 
completed. Seal 'popped off'at 2.1 psig. 

June 5-13: Preparations for test series 7L. 

June 14-15: Successfully completed the following tests: 
#7L-1 - Launch transient loading 
#7L-2 - Limit load on FBR system 
#7L-3 - FMR separation 
#7L-4 - Payload Branch Spring Rate 

without FBRs. 
- Boi )off Test 

June 16-22: Modified aft seal plate. Installed new 
forward seal. Preparations for 5L & 6L 
test series. 

June 28: Successfully completed the following tests: 
#6L-1 - Limit loads on FBR and ISA 

Pressure and load test on forward 
sea I. 

#6L-2 - FBR Separation 
#6L-3 - FSR Release 
#5L-2 - Limit Tension Load. 

The forward seal lIpopped offll the CSS retainer during 
Test IL-3 on June 4. The seal is required to withstand 
3.0 psig and it failed at 2.1 psig. This second fai lure 
(first failure was on May 18 during test IL-2) necessitated 
a redesign of a portion of the forward seal by GDC. 

The boi loff test results on June 14 were nearly identical 
to those obtained earlier this year. This indicated that 
the insulation had not degraded due to handling and being 
exposed to atmospheric conditions for long time periods. 

It was decided to structurally modify the CSS aft seal 
plate to enable it to better withstand the 3 psig pressure 
It would be subjected to during the forward seal tests. 
This modification was made by LMSC personnel. During this 
same time period GDC personnel installed the redesigned 
forward seal. The larger retaining bead on the seal 
caused clearance problems on other CSS components. The 
FBR retract springs had to be relocated and structural 
gussets on the CSS forward seal plate had to be ground 
out to provide adequate clearance. 

(Continued on Page 19) 
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B-3 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS 
AND CONTROL
 
FACILITY
 

STRUCTURAL TEST (Continued) 

The redesigned seal withstood a 3 psig pressure check 
on June 28 and the test will be repeated on July 2. 

The July 2 series of tests wi 11 complete this portion 
of the B-3 test program. Shroud removal activities will 
start on July 5, and should be completed by July 20. 

INSTRUMENTATION 

During this month the instrument section prepared for 
and supported the following cryogenic structural tests: 

7L-l, 2, 3 6-14-73 - 6-15-73 
6L-l, 2, 3, 5L-2 6-28-73 

On Test 7L approximately 400 channels of digital and 65 
channels of analog information were recorded. 

On Test 6L and 5L approximately 200 channels of digital 
and 57 channels of analog information were recorded. 

All tests were covered by the real time data display and 
plotting system at B-Control. 

At present, instrumentation is planning the orderly removal 
of instrumentation from the test hardware prior to its 
shipment to SPF for the Heated Jettison Tests. 

CONTROLS 

The current structural test series in B-3 has been success­
fully completed. A review of all equipment used is being 
made to determine what repairs are necessary,and steps to 
facilitate the repairs wi 11 be taken. 

All structural test equipment will be inventoried, ident­
ified and stored. Equipment will be built up as far as 
possible to existing Engineering Evaluation Test config­
uration requirements. 

Design, purchase and testing of additional Engineering 
Evaluation Test items will be started within the next 
month. 

19 



B-2 

SECTION I I 

PLUM BROOK ROCKET SYSTEMS DIVISION 

TEST OPERATIONS REPORT 

FOR THE MONTH OF 

JULY 1973 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

SPACECRAFT 
PROPlILS ION 
RESEARCH 
FACILITY 

FACI LITY RSD - SECTION A/6111 

A purchase request and specifications have been pre­
pared for the inspection of the pump shafts. The PR 
has been approved and a contract will be awarded to 
cover the work. 

AIR FORCE PROGRAM RSD - R. A. DEZELICK 
(YGP321 1) 

Aerospace Corporation has advised NASA that procure­
ment and modification of instrumentation for Phase I I 
testing, will result in a delay of the EXO-PEG project 
at Plum Brook. 

Phase I I testing will tentatively take place in Jan­
uaryof 1974, therefore the monthly report will be 
discontinued unti 1 work on this project becomes active. 

5 



I 
NARRATIVES ON ADJOINING PAGE 

( 
PROJECT SITE TASK NO. 

[ STATUS SCHEDULE 
CHANGES: (schedule changes since last report) 

AIR FORCE PROJECT (EXO-PEG TESTS) 

NEXT RUN SCHEDULED FOR ..... 

B-2 (NARRATIVE ON PAGE S) 

January 1974. 

YGP3211 

Aerospace Corporation procuring and modifying 
instrumentation for Phase II. 

Fac iIi ty 
Prepared PR and specs for pump shaft inspection. 

CHANGES: Run Schedule 

CENTAUR STANDARD SHROUD TESTS B-3 YOQ4239 

ENGINEERING EVALUATION TESTS SCHEDULED FOR 

ITEMS COMPLETED 
St ructura I test program comp Ieted . 
CSS & related equipment was removed & sent to SPF 
Centaur removed and stored in shipping pallet in 

Bldg. No. S13 I . . . .. . • . . . . . • . . . 
Cleaned up test site and inventoried equipment. 
Meetings held to review requirements for EET 
PR initiated for EET control items. 
Site personnel reassigned to HTF and K-Site 

ITEMS IN PROGRESS 

Repairing RT-20 analog computer power supply. 
Repairing digital run clock. 
Repairing vent system transducer power.supply. 

Apr IS thru Oct IS. 

July 2, 1973. 
July 3 to 16, 1973. 

J u1y I3, I973 • 

July 31, 1973. 

CHANGES: None 



SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FAC III TY 

CENTAUR STANDARD 
SHROUD CCSS) TESTS 
(YOQ4239) 

STRUCTURAL TEST 

OPERATIONS 

TCPO - J. C. HUMPHREY; 
RSD - L. C. GENTILE 

DI SCUSS ION 

The CSS Structural Test program was completed on July 2. 
The CSS and related Centaur equipment was removed from 
the test stand and sent to Space Power Facility for the 
heated jettison test orogram. The Centaur tank was put 
in the shipping pallet and is in storage in Building No. 
5131. Significant events of the month are noted below: 

July 2: 

July 3-7: 

July 9: 

July 10-11: 

July 12-13: 

July 13: 

July 16: 

Successfully completed the following tests: 
#5L-l - Pressure and load test on forward 

seal at ambient conditions, 
#5L-3 - Forward seal release test at ambient 

conditions. 

Removed deflectometers, counterbalance beam, 
forward load application fixture and south 
door beams. 

Removed CSS nose cone, shroud, payload 
cylinder, and Centaur load cylinder. 

Removed truss adapter and CSS tank cylinder. 

Removed Centaur radiation shield stub adapter, 
fill lines, and CSS boattail skirt. 

Removed Centaur from B-3 and stored in ship­
ping pa 11et . 

Removed Centaur ISA and CSS boattail. De­
erection complete. 

The last half of the month was spent in cleaning up and 
inventorying equipment. Site personnel were reassigned to 
the Hypersonic Tunnel Facil ity to aid in the heater rebui ld 

(Continued on Page 9) 



SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-3 ' ROCKET DYNAMI CS 
AND CONTROL 
FACILITY 

CENTAUR STANDARD 
SHROUD TESTS (Continued) 

operation and to K-Site. A mlnlfl1ljfn crew wi 11 be main­
tained at B-3 to cover preliminary work for the CSS 
Engineering Evaluation Tests. 

A meeting was held with TCPO on July 31 to review 
requirements for the C5S Engineering Evaluation Tests. 
These tests will be conducted in B-3 when the heated 
jettision tests are completed at SPF. 

INSTRUMENTATION 

The final Cryo-Structural Tests were performed on July 
1 and July 2. 

Between July 3 and July 16 instruments supported the CSS 
and associated parts disassembly. This included the 
foIl cw i ng: 

(1) Removal of all thermocouples, pressure and RTS 
instrumentation from hardware. 

(2) Removal of all internal and external cables from 
test hardware. In some cases cables were completely 
removed, in others, the cables were coiled back in 
Ti ta n Ski rt a rea. 

(3) Depending upon future use requirements, all strain 
gage instrumentation was removed, cut back or tied 
down. 

For the balance of the month the following was done: 

(1) Removal of all deflectometers to cal ibration labor­
atory. 

(2) Pullback and tie down all facil ity deflectometer 
cables. 

(3) Documentation and repair of about 8~1o of instrument 
cab 1es. 

(4) Removal of about 5~1o of faci lity pressure transducers. 

(Continued on Page 11) 
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B-3 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS
 
AND CONTROL
 
FACILITY
 

CENTAUR STANDARD 
SHROUD TESTS (Continued) 

CONTROLS 

Purchase requests have been initiated for the long lead 
time hardware for the engineering evaluation test. Cur­
rent structural test hardware has been removed and stored 
to the extent required to facil itate removal of the CSS. 

Repair work is in progress on the following control room 
equipment: 

(1) RT-20 analog computer power supply, 

(2) Test conductor's digital run clock, and 

(3) Centaur vent system transducer power supply. 

HTF HYPERSONIC 
TUNNEL 
FACI L1TY 

HREohGARRETT ENGINE)	 P&CD - E. A. LEZBERG 
(YO 891)	 RSD - T. W. BRINK 

DISCUSSION 

OPERATIONS 

The main work at the faci 1ity has been directed toward 
the reassembly of the heat exchanger and hot train. 
Repairs to the HRE have been completed and it is ready 
for resumption of the test program. Significant events 
of the month are noted below: 

July 1-10:	 Felt insulation orders were placed and 
some received at Plum Brook. 

July 11-13:	 H20 cooled components of the heat exchanger 
were hydro-tested to determine if water 
leaks existed. None were apparent. 

July 12-17:	 Heater rebuild operations. 

(Continued on Page 13) 
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SECTION II 

PLUM BROOK ROCKET SYSTEMS DIVISION 

TEST OPERATIONS REPORT 

FOR THE MONTH OF 

AUGUST 1973 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-2 SPACECRAFT
 
PROPULS ION
 
RESEARCH
 
FAC IL1TY
 

FACILITY	 RSD - OPERATION SECTION/611 I 

A site inspection for the pump column inspection work 

was held in mid-August. Bid opening for this job is 

scheduled for September 5, 1973. 

B-3 ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

CENTAUR STANDARD
 
SHROUD (CSS) TESTS
 
(YOQ4239)
 

ENGINEERING EVALUATION TESTS	 TCPO - J. C. HUMPHREY; 
RSD - L. C. GENTILE 

DISCUSSION 

OPERATIONS 

Two meetings have been held with TCPO to discuss the 
CSS Engineering Evaluation Test Program. A minimum 
test plan has been proposed. Initially two dynamic 
bending mode tests would be made; one with, and one 
without, the FBRs installed. Two static structural 
tests would follow. The first would have cryogenics 
in the Centaur and the second would be made at ambient 
conditions. 

(Continued on Page 7) 
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NARRATIVES ON ADJOINING PAGE 

PROJECT SITE TASK ( 

[ STATUS SCHEDULE 

CHANGES: (schedule changes since last report) 

AIR FORCE PROJECT (EXO-PEG TESTS) B-2 (NARRATIVE ON PAGE 5) YGP3211 

NEXT RUN SCHEDULED FOR • 

Aerospace Corporation procuring and modifying 
instrumentation for Phase II. 

Facility 
Held site inspection for pump shaft inspection work. 

January 1974. 

CHANGES: None. 

CENTAUR STANDARD SHROUD TESTS B-3 YOQ4239 

ENGINEERING EVALUATION TESTS SCHEDULED FOR. 

ITEMS COMPLETED
 
Two meetings held with TCPO on test program.
 
Prel iminary tasks have been defined.
 
Record copies of flow sheets and digital formats
 

assigned and fi led.
 
Removed all pressure transducers and sent to Cal Lab.
 
Work order written for load cell cal ibration.
 
Initiated tasks to update all instrumentation blue­

prints. 

ITEMS IN PROGRESS
 
Instrument cables being documented and repaired.
 
Initiated design on test rig for deflectometers.
 
Design and procurement of major contract items
 

progressing .....•......•..... 90'10 comp 1ete. 

CHANGES: Schedule Change. 

http:�......�


il 
SITE	 NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS~ SITE 
ROCKET DYNAMI CS 

I 
AND CONTROL
 
FACILITY
 

ENGINEERING EVALUATION TESTS (Continued) 

I
i B-3 

i	 Tentative test schedules have been prepared. To meet 

I	 schedule dates, test requirements should be relatively 
firm	 by the 15 of October 1973. This will allow enough 

I	 time to order or fabricate test equipment and purchase 
any additional instrumentation if required. 

~ 
A number of tasks prel iminary to the EET have been de­
fined and are being accomp1 ished when manpower is avail ­~ 

I· 
t able. They include: 

I
I 

(1)	 Raising the Titan Skirt and dri I I ing additional 
mounting holes in the lower distribution chamber. 

I 
i	 (2) Cleaning and oil ing the Centaur Tank Section. 
I 

(3)	 Removing transducers, etc., for recalibration. 

(4)	 Removal and repair of faci lity hardware where 
requ ired. 

INSTRUMENTATION 

The	 following tasks were completed during August: 

(1)	 All record copies of flow sheets and digital formats 
have been assembled and fi led. 

(2)	 All faci lity pressure transducers have been removed 
and sent to the cal ibration laboratory. 

(3)	 Work orders have been written and all load cells are 
presently being shipped to Lewis-Cleveland for cal i ­
bra t i on. 

(4)	 The task of updating a1 I facility instrumentation 
blueprints has been initiated. 

(5)	 Work on the documentation and repair of instrument 
ca b Ies i.5 co;,t i nu i ng . 

(6)	 Per EET test requirements, work was initiated on the 
design of a test rig for deflectometers. 

(Continued on Page 9) 
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SITE NAME RESEARCH INST~LLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS
 
AND CONTROL
 

~ B-3 

j FAC I LITY
 
CONTROLS
 

I
J 

As a result of a test review committee meeting, several 
EET tests have been el iminated or modified. Design and 

I! 
i procurement of a 11 major control items needed as of the 

present test configuration is 9~k complete. The buildI 
I up and testing of any new equipment should start within 

a month. 

~HTF HYPERSONIC 
TUNNEL 
FAC ILl TY 

HRE (GARRETT ENGINE) 
(YOD489l) 

AED 
RSD 

- E. A. 
- T. W. 

LEZBERG 
BRINK 

DISCUSSION 

OPERATIONS 

During the GN 2 pressure check of the heater exit piping 
on August 3 a leak from the inside of the hot tee into 
the water jacket which cools the liner support pads was 
discovered. Inspection showed a half inch long crack. 
Attempts were made to repair the crack during the first 
two weeks in August. However, fine hi} i r 1i ne cracks 
were found throughout the welds and the cracks would 
open up when welding was attempted. The closure plate 
was removed during the third week of August and a new 
one fabricated. Inspection of the parent metal was 
made by dye penetrant check, X-ray and ultrasonic tests 
to insure good basic metal. The X-rays showed fine hair 
1ine cracks in the major weld which joins the horizontal 
to the vertical pipe. Dye penetrant tests showed no 
surface cracks and the ultrasonic tests showed the cracks 
to be traverse. A meeting was held with the designers and 
it was decided to proceed with machining to accept the new 
closure plate. The machining wi 11 expose a portion of the 
major weld and a dye penetrant test will be made. The 
machining will be completed September 6, 1973. It is 
expected that the hot tee will be ready for installation 
during the week of September 17. 1973. Heat up will start 
during the week of September 24 and tests will resume dur­
ing the first or second week of October. 

(Continued on Page 11) 
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SECTION I I 

PLUM BROOK ROCKET SYSTEMS DIVISION 

TEST OPERATIONS REPORT 

FOR THE MONTH OF 

SEPTEMBER 1973 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-2 SPACECRAFT 
PROPULSION 
RESEARCH 
FACiliTY 

FACILITY RSD - OPERATION SECTION/6111 

Purchase Request #506538 Is now being processed to 

purchase about $25,000 worth of replacement parts for 

water pump #P701. This is the pump which was dismantled 

earlier to ascertain the extent of the damage. Contract 

No. NAS)-17970-PB was issued to the William Ferrell Com­

pany to accomplish the internal inspection and replace­

ment of the drive shaft coupling bolts in the other 

three spray chamber pumps. The delay in the startup 

of this contract is caused by the delivery time needed 

for replacement bolts. This contract should start 

about the end of October. The contract price is $12,480 

and was the lowest of 4 bids, the highest being over 

$17,000. The completion time will be )0 days after 

notice to proceed Is given by NASA. 

3 



NARRATIVES ON ADJOI·NING PAGE 

PROJECT 

[ STATUS . 

SITE 

SCHEDULE 

TASK NO.

I 
CHANGES: (schedule changes since last report)
 

AIR FORCE PROJECT (EXO-PEG TESTS) B-2 (NARRATIVE ON PAGE 3) YGP32 11
 

NEXT RUN SCHEDULED FOR 

Faci I ity 

Processing purchase requests for water pump parts. 
Contract awarded to Inspect and replace drive shaft 

coupling bolts for three pumps. 

January 1974. 

CHANGES: None. 

CENTAUR STANDARD SHROUD TESTS B-3 YOQ.4239 

ENGINEERING EVALUATION TESTS SCHEDULED FOR . . . . ... 
ITEMS COMPLETED 
Design of Twang Tests loading systems completed. 
Method of shroud shear loading was modified. 
A.ll LVDTs were de 1ivered. 
O-Rings for the hydraulic failsafe were delivered. 

ITEMS IN PROGRESS 
Planning sessions on EETs. 
Proceeding with procurement of hardware. 
Working on request to have an absolute reference 

system to check shroud alignment between tests. 
Refurbishing the ladder instrument cabling. 
Updating instrumentation blueprints. 
Proceeding on tests to check deflectometers. 
Calibrating load cells and pressure transducers. 

Apr thru Hay 31, 1974 ( 
" 

CHANGES: None 



B-3 
SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS 
AND CONTROL 
FACILITY 

CENTAUR STANDARD
 
SHROUD (ess) TESTS
 
(YOQ423~ 

ENGINEERING EVALUATION TESTS	 TCPO - J. G. MCARDLE; 
RSD - L. C. GENTILE 

SUMMARY 

Planning sessions for the Engineering Evaluation Tests 
are continuing. Hardware is being bought as test re­
quirements are firmed up. No problem areas have been 
uncovered at this time. 

DISCUSSION 

OPERATIONS 

The weekly meetings with TCPO are continuing. The 
basic test plan as outlined in the previous report 
appears to be relatively firm. A number of items have 
been discussed in detail and clarified. Some of the 
major items are: 

(I)	 A loading system for the twang tests has been 
designed. Pyrotechnic cable cutters will be 
used to release the shroud after it has been 
pulled over and parts are being ordered. 

(2)	 The shroud shear loading has been modified to 
permit required deflections without a pre-load. 
Longer stroke cylinders will be used.and attached 
to the shroud, through a cable system. The bell 
crank was eliminated. 

(3)	 An absolute reference system has been requested to 
check shroud alignment between tests. If feasible, 
deflectometers will be used to obtain the measure­
ments. 

There has been little activity at the site over the 
past month. 

The support contract with Lockheed to cover the EET 
program was reviewed. 

(Continued on Page 7) 
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B-3 

SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS 
AND CONTROL, 
FACILITY 

CENTAUR STANDARD 
SHROUD (Continued) 

SITE 

INSTRUMENTATI ON 

Work involving the refurbishment of ladder instrument 
cabling is continuing. 

Facil ity blueprint update work is continuing. 

A test involving the repeatibility of deflectometer 
measurements was initiated. 

Work on the calibration of both load cells and pressure 
transducers is continuing. 

CONTROLS 

Procurement of items for the EET tests is 95% complete. 
All LVDTs, including those for the 20 inch stroke 
cyl inders, have been delivered. The O-rings fer the 
hydraulic fallsafes have also been received. 

HTF HYPERSONIC 
TUNNEL 
FACI L1TY 

HREohGARRET"1" ENGINE) AED - E. A. LEZBERG 
(YO 891) RSD - T. W. BRINK 

SUMAARY 

The GN2 heat exchanger and hot train rebuild was 
completed this month. Engine flow calibrations have 
been started and the first HRE test Is scheduled for 
October 4, 1973. 

DISCUSSION 

OPERATIONS 

The Hot Tee was delivered to Plum Brook September 6 
ready for welding and test. The tee was completed on Sep­
tember 12 ready. for replatlng of the Inner nickel coating. 

(Continued on Page 9) 



SEcn ON II 

PLUM BROOK ROCKET SYSTEMS DIVISION 

TEST OPERATIONS REPORT 

FOR THE MONTH OF 

OCTOBER 1973 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

B-2 SPACECRAFT 
PROPULSION 
RESEARCH 
FACILITY 

FACILI TY RSD - J. W. VANDENBOS 

During thIs month, the contractor performed the 
Internal Inspection of pumps 702, 705, and 706. 
The major internal problem seemed to be one of 
loose bolts on the drive shaft couplIngs as ex­
pected. These bolts were replaced wIth bolts 
which had been drIlled for safety wirIng and then 
after they were torqued, they were safety wired. 
Pumps 705 and 706 may have sustained damage 
to the pump bowl assembly due to the rubbing of the 
impeller against the lower suction manifold. The 
bowl assemblies will be removed from the spray 
chamber and disassembled to ascertaIn the extent 
of the damage. A purchase request Is In process 
by Procurement to purchase the repaIr parts for 
Pump 701. The projected del Ivery date Is about 
20 weeks. It Is expected that another contract 
will be Issued to reassemble 701 after the new 
parts are received. 

PAPER DRYING PROJECT RSD - J. E. SHOLES 

An agreement has been reached with General Services 
AdmInIstratIon, Federal Personnel Records Center to 
dry records In B-2 facilIty. ThIs will Involve 
placing pallets of wet records In B-2 chamber and 
then cyclic heating and vacuum drying of the records. 
Heat will be supplIed by Introducing steam In the 

. cryowalls. Vacuum will be obtaIned by operatIng the 
exIstIng auxIliary ejector system. 

(ContInued on Page 5) 
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B-2 

I (' _ ) 

~ 

~SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

SPACECRAFT
 
PROPULSION
 
RESEARCH
 
FACI LlTY
 

PAPER DRYING PROJECT (Continued) 

System modification design is in process with completion 
expected the first week in November. Drying of the first 
partial chamber load should start the first week in Decem­
ber. The target completion date is about February 1. 
HCMever, both the actual drying time per load and,the 
total amount of records to be dried are substantially 
unknCMn. 

AIR FORCE PROJECT RSD - R. A. DEZELICK 
(YGP3211 ) 

D. D. T. Testing - The test item is to be delivered 
to Plum Brook on February 1I, 1974, ready for instal­
lation in the vacuum chamber. 

The support structure for the test is currently in the 
design phase. 

EXO-PEG Tisting - The EXO-PEG testing will follow the 
completion of the D. D. T. Tests. Changes required 
from Phase I tests are currently In the design phase. 

8-] ROCKET DYNAMIC$ 
AND CONTROL 
FACI LIlY 

CENTAUR STANDARD
 
SHROUD (CSS) TESTS
 
(YOQ.4239)
 

TCPO - L. G. MCARDLE; 
ENGINEERING EVALUATIONS TESTS RSD - L. C. GENTILE 

DISCUSSION 

OPERATI ONS 

Weekly meetings with Titan Centaur Project Office were 
continued. 

The main body of the "Test Requirements Document" for. 
the Engineering Evaluation Tests" was reviewed. A 
number of discrepancies were noted and correction will 
be made. The Instrumentation Section of the TRD Is 
now being compiled. 

(Continued on Page 7) 
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B-3 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

ROCKET DYNAMICS 
AND CONTROl,. 
FAC IL1TY 

ENGINEERING EVALUATION TESTS (Continued) 

A firm order has been placed for the cable cutting 
devices, required for the Twang Tests. In general, 
most equipment for the EET Program is on order or at 
Plum Brook. 

The deflectometer frequency response check out ri9 is 
being assembled. 

The test to determine the feasibility of using deflec­
tometers to check shroud alignment between tests has 
been completed. The method appears to be satisfactory. 

Some of the test fixtures required for the EET have 
been repainted and a protective coating has been applied 
over the flanges. The Centaur standby pressurization 
system has been modified and reworked. 

INSTRUMENTATI ON 

Work continued on the calibration of pressure trans­
ducers and load cells. 

The deflectometer stability tests were completed at 
B-3 Test Stand. 

CONTROLS 

The 20-inch hydraulic actuators required for the EET 
Tests are currently being assembled. All major control 
hardware has been received. Testing of the completed 
hydraulic actuator will be done at liD" Site. Proof 
testing of all structural hardware will then be done 
in B-3. 

I 
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NARRATIVES ON ADJOINING PAGE 

PROJECT SITE TASK NO. ( 

l~" STATUS SCHEDULE ,~I~~~",:"""",:,-:-----:----:-~~__..L-- I· 
CHANGES: (schedule changes since last report)
 

CENTAUR STANDARD SHROUD TESTS B-3 VOQ4239
 

ENGINEERING EVALUATION TESTS SCHEDULED FOR 

ITEMS COMPLETED 
Titan-Centaur Project Office weekly meetings. 
Reviewed Instr. Section of IITest Requirements Dac." 
Reviewed various items accomplishment responsibility. 
Calibrated load cells in the 20K# and 60KH range. 
Set up deflectometer frequency response rig. 

ITEMS IN PROGRESS 
Deflectometer and strain gage layout engineering work. 
Assembling 20" hydraulic actuators. • • • • • • •• 

Apr thru May 31, 1974. 

6~ canplete. 

CHANGES: None 



, 
\

SITEfS1TE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

3-3	 /ROCKET DYNAMICS
 
,AND CONTROL
 
!FACI LITY
 

ENGINEERING EVALUATION TESTS (Continued) 

INSTRUMENTATI ON 

All load cel Is in the 20KH and 60K# range have been 
calibrated and returned from LeRC-Cleveland. 

Engineering work with TCPO was begun on deflectometer 
and strain gage layout for EET. 

The deflectometer frequency response rig has been set 
up at H-Building. Tests are to begin shortly. 

CONTROLS 

The	 20 inch hyrdaulic actuators required for the EET 
Tests are approximately 6~1o assembled in the valve 
shop. Testing of the completed hydraulic actuators 
will be accomplished at D-Site. Proof tests on all 
new	 structural hardware will then be done in B-3. 

i---f-\----------------------------------+ 
i: F IHYDRAUL i CS LAB 

(:
,I 

p 
. !' 

LOX FLOW TESTS PSD - R. C. HENDRICKS 
(YOV6114) RSD - W. E. KLEIN 

DISCUSSION 

OPERATIONS 

Very little manpower was expended on F-Site this month. 
We were waiting on the delivery of gaskets and cleaning 
materials for the run tank. 

The tank support stand was completed and the tank is 
now located in the stand. The gaskets and clean ing 
materials were delivered late in the month. Work on 
mellographing and cleaning the run tank will start 
the first week in December. The tank wi II them be 
moved to F-Site and the flow system fabricated. 

The bids for supplying and applying the tank insulation 
were opened November 20 t 1973. The job will be awarded 
to Standard Asbestos Manufacturing Company of Cleveland, 
Ohio as soon as the system is ready. 

(Continued on Page 9) 
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NARRATIVES ON ADJOINING PAGE 

PROJECT 

{ STATUS . 

SITE 

SCHEDULE 

TASK NO.

I 
CHANGES: (schedule changes since last report)
 

LOX FLOW TESTS YOV6114
 

LOX FLOW TEST RUN SCHEDULE . . . . . . . . . . . . . . 
ITEMS COMPLETED 
Support stand completed. 
Tank installed in stand., 
Received tank gaskets and cleaning materials. 
Opened ~ids for tank insulation. 
Calibrated pressure transducers. 
Checked out control wiring for IIH 

II to IIF 
II Site. 

ITEMS IN PROGRESS 
Modifying H-Bldg. digital subsystem logic. 
Servicing control valves at valve shop •• . . . . . 

Feb 1974. 

8~ canpleted. 

CHANGES: Run schedule changed. 



B-2 

SECTION I 

PLUM BROOK ROCKET SYSTEMS DIVISION 

TEST OPERATIONS REPORT 

FOR THE MONTH OF 

DECEMBER 1973 

SITE SITE NAME RESEARCH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

SPACECRAFT 
PROPULSION 
RESEARCH 
FACILITY 

FACllI TY RSD - J. W. VANDENBOS 

Prices were received on the replacement parts for the 
water pump rebuilding. Delivery time on some parts 
is 200 days. This obviously would be too late to have 
them installed before the scheduled June 30, 1974 shut­
down of Plum Brook. A quicker delivery schedule is 
being discussed with the manfacturer. 

PAPER DRYING PROJECT RSD - J. E. SHOLES 

On December I, drying of the first partial load of 
paper at B-2 was completed. This load weighed 44,000 
pounds before being dried. Approximately 7,900 pounds 
of water was removed during the drying process. 

Drying of the second load of 132,000 pounds of wet 
paper was accomplished between December 6 and December 
13, 1973. Approximately 44,000 pounds of water was 
removed by the drying process. 

Drying of the third load, 184,000 pounds of wet paper, 
was started on December 17, 1973. Drying of this load 
was suspended December 21 for the holidays. Drying 
wi II be completed the first week in January. 

A fourth load of paper is in transit to Plum Brook. 
This load wil I complete the paper drying program. 

Fuel consumption for the steam boilers has been: 

November 1973 - 9,200 gallons 
December 1973 - 24,500 gallons 

Tota 1 33,700 ga II ons 



NARRATI VES ON ADJOINING PAGE 

PROJ ECT 

I 
CHANGES: 

STATUS 

(schedu 1e changes since last 

SITE 

report) 

SCHEDULE 

TASK Nr 

I 

AIR FORCE PROJECT AND 
PAPER DRYING PROJECT B-2 YPG3211 

DRYING PROJECT SCHEDULE 
AIR FORCE PROJECT SCHEDULED FOR 

ITEMS COMPLETED 
Dryed first load of paper (7,900 lbs of H20 removed) 
Dryed second load of paper (44,000 lbs of H20 removed) 
Started drying third load ..•..... 
Received prices and del ivery schedul~s on water pump 
parts. 

ITEMS IN PROGRESS 
Drying third load of paper 

Fourth load has been shipped to Plum Brook. 

Dec thru Jan 1974. 
Mar 1974. 

Dec 1, 1974. 
Dec 13, 1974. 
Dec 17, 1974. 

Scheduled completion ­
Jan 4, 1974. 

CHANGES: None. 

CENTAUR STANDARD SHROUD TESTS B-3 YOQ4239 

ENGINEERING EVALUATION TESTS SCHEDULED FOR Apr thru May 31, 1974. 

ITEMS COMPLETE D 
Checked deflectometers response. 

ITEMS IN PROGRESS 
Calibrating accelerometers. 

CHANGES: None. 

2.
 



B-2 

SITE
 

!B-3
 

SITE NAME RESEA~CH INSTALLATION & (TASK NO.) - PROJECT ENGINEERS 

SPACECRAFT 
PROPULSION 
RESEARCH 
FAC ILITY (Continued) 

AIR FORCE PROJECT	 RSD - R. A. DEZELICK 
(YGP321 1) 

Exo-Peg Testing - No significant items occurr~d during 
this report period. Testing is sti 11 scheduled for 
March 1974. 

ROCKET DYNAMI CS 
AND CONTROL 
FACI LI TY 

CENTAUR STANDARD 
SHROUD (CSS) TESTS 
(YOQ4239) 

ENGINEERING EVALUATION TESTS	 TCPO - R. W. HEATH; 
RSD - L. C. GENTILE 

DISCUSSION 

OPERATIONS 

Because of the absence of many personnel during the 
hal iday season the regular weekly	 meetings with the 
Titan-Centaur Project Office were	 not held. There 
was also minimum activity at the site and on existing 
work orders. 

Tests were run to determine the affect of five feet 
of cable on the frequency response of a three inch 
deflcctometer with a stroke of + 1/4 inch. With two 
intermediate-point restraints, frequency response and 
zero shift were within two percent of that of the de­
flectometer alone. Further testing wi 11 be done on the 
speci fic deflectometers that wi 11	 be used for the "Twang'l 
tests on the Centaur Shroud. Accelerometers are also 
being calibrated for use in the "Twang" tests. 

I 
t 
I ,-----------------	 --J 
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NARRATIVES ON ADJOINING PAGE
 

PROJECT SITE TASK ~.
 

STATUS SCHEDULE
 
CHANGES: (schedule changes since last report) 

LOX FLOW TESTS F yov61l4 

LOX FLOW TEST RUN SCHEDULE . . . . . . Feb 1974. 

ITEMS COMPLETED
 
Received gaskets and cleaning materials.
 
2250 psig hydrostatic pressure test of tank.
 
Fabricated anti-vortex baffle assembly.
 
Fabricated and pressure tested mixing chamber.
 
Awarded contract for tank insulation~
 

Fabricated and cal ibrated flow measuring system.
 

CHANGES: None. 
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