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fJ'ONTHLY LKTTER REPORT 

I, INTRODUCTION 

^ This is the thirtieth monthly letter report describing LRP efTort on the 

NERVA Engine Development Programo It is submitted in partial fulfillr.ent of A£C-

NASA Contract SNP-ISA3o 

II, SUMMARY 

This report describes the progress of vrork on the CY 1964 Program Piano 

NCS 400, CY 1964 Program Plan was prepared for a subn ittal to '"JECN in 

early Decembero 

The CY 1964 Program Plan vas reviewed by REON and LRP personnel 

in Sacramento on 5-7 December 1963o This revie'.v resulted in several substantial 

revisions of the CY 1964 Progra-n Plan, submitted to R-:,ON on 16 December 1963o 

Due to the prot,ram redirection as stated in SK'PO=C Tl.X, P.. \Jo Schroeder to 

tt'o Co House, doted 24 December 1963, the Cy 1964 Program Plan is ciurently under= 

going a new revisiono This revision will be indicated in NCS-400 A, to be submit^ 

ted to REON in early January 1964. 

The hardware demand and test schedules (as requested by T\.X from Ja Jo Peter­

son to Wo Do Stinnett, dated 20 April 1963) are omitted from the monthly report 

this month because they will be subm:tted as a portion of NCS-400A„ 

Accomplishments during December and plans for January as they are presently 

beiut:, formalized are described by subtask on the following pages. 
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ITEM lol « ENGINE SYSTEMS 

Ac ITEM loloO ^ ENGINE SYSTEM INTEGRATION, DESIGN & DOCUMENTATION 

Ic. Accompliahed in December 

So Engineering 

Test stand thrust structure and adapter design layouts 

were continued and associated design criteria and funding were 

provided for Initiation of design and procurement of linear 

position tranaducers and remote actuatorso 

The revision of the NERVA development engine layouts 

P/N 701811, was initiatedo 

bo Fabrication 

With the completion of proof loading of the sling for 

T«603330 (reflector master gage)o all master gages and match plates 

fabricated in CY 1963 were made available for NRX<»A usso 

2o Planned for January 

•o Engineering 

Design studies of the test stand thrust structure and 

tsst stand adapter will continues 

Design revisions to the CY 1963 NRX^A master gages will 

be initiated following desijpa agreement with REON and WANLo 

bo Fabrication 

There will be no fabricatiouo 
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ITEM lolo2 = COLD FLOW DEVELOPMENT TEST SYSTEM 

lo Accomplished in December 

a3 Engineering 

A response to the request from REON for a px*oposal for 

revision of the H°5 run tank propellant line assembly was madCo 

A visit was made to the Lewis Research Center, NASA, 

Cleveland0 Ohioo to discuss the B°l Test Facility and the Nucleair 

Rocket System Cold Flow Teste 

bo Fabrication 

Vendor drawings of the main nossle ejector adapter and 

turbine exhaust manifold were compared with LRP specification 

control drawings and approvedo 

2o Planned for January 

ao Engineering 

Work en the test specificationc operation support plane 

and the H»8 riM tank propel lent line assembly will coatinuco 

bo Fabrication 

The fabrication of the CFOflS unique hardware will eontimi«A 

ITEM lolo7 » INTERFACE MOCKUP 

lo Accomplished la Iteeember 

So Engineeriag 

The design of phase I interface mockup details vaa startedo 

bo Fabrication 

A setup assembly of the Asusa fabricated interface mockup 

was startedo 
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2o Planned for January 

ao Engineering 

Drawings of the remote connector flange for the phase 

I interface mockup will be releasedo Design of the phase I 

interface siockup will continueo 

bo Fabrication 

There will be no fabricationo 

ITEM I0I08 ° NRX^A 

lo Accomplished in December 

ao Engineering 

The first rough draft of tito WOL^ASt test specification 

vas completedo 

Delivery of the pressure vessel̂ ) propellant feed lineq 

and permanent instrumentation to NRDS was completed on 29 December 

1963o 

bo Fabrication 

Planning and initial fabrication for the second phase 

NRX<°A1 acceptance assembly was completedo 

Co Testing 

The phase one NRX«A1 acceptance tests on the presmire 

vessel and propellant feed line were completedo 

2o Planned for January 

ao Engineering 

Liaison will be maintained with NRDS on a full time basiSo 

The 298650=>29 nossle assembly9 400 camera systemc and 

remaining instinimentation will be delivered to NRDS for NRX̂ Âl 

testings 

osttc 
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ht Fabrication 

The phase 2 NRX-Al acceptance assembly will be completed 

and delivered to the test areao 

Co Testing 

The phase 2 NRX°>A1 acceptance tests will be completed.. 

cBQfln 
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ITEM lo2 ° PROPELLANT FEED SYSTEM 

Ao Accomplished in December 

The TSOV actuator piston galling problem was solvedo 

An effort is being made to decrease the rotation sensitivity and 

actuating torque requirement of the TPCV gateo 

A TPCV needle bearing with Inconel X bearing races and titanium 

carbide needles was successfully tested at lOOO'F for 10 minuteso 

'Rhie Maxic IV TPA installation drawing was releasedo 

Assembly of Marie III Mod 3 TPA S/N 009 was completed on 12 Deeemtoero 

An impeller failure occurred during Mark III Mod 3 TPA test 

lo2-09»NNP°>014o A failure report is being preparedo 

Assembly of bearing tester S/N 006 was completed on 6 December^ , 

Ten bearing development tests were conducted» On 4 December over 

one hour endurance at speed and load was demonstrated with the bearings 

previously run for 10 minutes in a radiation environment on MIT j^03o 

On 11 December tester S/N 005 was successfully acceptance tested; it 

was shipped to UD/Fl¥ on 18 Decembers 

Bo Planned for January 

The program will be revised in accordance with direction from the 

customer in TIVX NR 749 on 26 December; effort in January will be 

responsive to these revisionso 

aOc3 
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ITEM lo4 ̂  THRUtiT CHAMBfsit ASSEMBLY 

lo Accomplished in December 

80 iUiigineering 

A second simulatec U^tube aoz2le test segment was brase.d and 

tested with 1500 psig burst attained; subsequent repairs increased 

burst |;ressure to 2350 psigo 

A test plan for the NRX<=A propellant inlet assembly vibration 

tost was issued c< 

A report "Reactor for Dynamic testing of the NERVA TCA" was 

issuedo 

An NRX°A2 pressure vessel ICOR from WANL was compiled with 

enlarging the ID of the forward flange of the pressure vessel 

cylindero 

bo Fabrication 

Pressure vessel S/N 005 was delivered to Sub«subtask I0I08 for 

cold flow acceptance and development testso 

Propellant feed line was delivered to Sub̂ subtaidc I0I060 

Nosale S/N Oil ras delivered to Sub-subtask I0I08 for cold 

flow testing and delivery to NRDSo 

Nozzle S/N 009 was completely grooved and deburring was startedo 

Nossle S/N 008 was completely grooved and deburredo 

Co Testing 

Test 909N (PV S/N 003o one zone PV-̂ noszle simulator structural 

test) was startedo as was Test lOSON (bolt thread insert evaluation 

test)o 

No LO-<»LH. firings were performed» 
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Planned for January 

ao Engineering 

A test report on the metallic seals test program will be 

issuedo 

A test plan for gimbal shock and vibration test will be 

issuedo 

bo Fabrication 

Tubes will be i«st«lli*4 ili tuttml aoiwle ^^ OCA «Mi brasiJif 

wiU be completedo 

Tube installation in steel nozzle S/N 009 will be completed 

during the next report period pending the delivery of tubes from 

Marquardt o 

Nozzle S/N 013 will be cast and nozzle S/N 014 will be ready 

for the first furnace brase cycleo 

NERVA adapter S/N 003N will be completedo 

Co Testing 

Tile onc'-aone pressure vessel noasle simulator structural 

test will be completedo 

Test 904N(, Series II will be startedo testing ACFI metallic 

sealSo 

Two LO^^LH^ firings are scheduled for January to checkout 

test stand H»4o 
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ITEM IcS - MSIGINE CONTI«)LS 

Ao ACCOMPLISHED IN DECEMBER 

1o Engineering 

Test planning for wiroo cable;; and connectors was completedo 

Cost study work for the NCS=>400 CY 64 proposal was preparedo 

2« Fabrication 

Wire orders for radiation effects testing were receivedo 

3e Testing 

Tests on harness components were initiatedo High temperature 

testing on a flexible cable conduit and a woven ceramic insulated 

wire were performedo 

A current derating test was performed on a typical cable 

assemblyo 

B» PLANNED FOR JANUARY 

In compliance with cuatomer direction^ all subtask lo5 work 

will be stopped immediately or brought to a logical conclusion during 

Januaryo 

A topical report will be prepared outlining developssent 

progress to date and summarising status as of January 19G4o 

OnPBP 
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ITEM lo7 =. PNEUMATIC SYST^l 

Ao ACCOMra.ISH£D IN DECEMBER 

Contract year 1954 cost study information was preparedo 

Radiation effects test plan^ engine schematic preparation^ and 

CFDZS liaison work continuedo 

Layouts of the pneumatic system for the Ê 'cngine was continuedo 

Vendor design and development effort continued on the valve and 

filter componentSo 

Bellows specifications and TSPC test plans were completedo 

Orifice design work for E°Block I was started and TSPC design 

studies were continuedo 

A design review was held on the vendor proposal for the TSPC and 

revisions to the design were submitted to the vendoro Fabrication 

orders for nine TSPC°s were completedo 

Bo PLANNED FOR JANUARY 

In compliance with customer direction of 24. Decembero the pneumatic 

system development effort for the balance of CY 1964 will be concludedo 

Work in process will be stopped immediatelyg or brought to a logical 

conclusion during Januaryo Fabrication of control components will 

continue and should be cotspletod in Apẑ il 1964o 

A topical report will be prepared and issued in January 1964 outlining 

subtask lo7 development effort to datoo 
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ITEM lo8 - SYSTEM ANALYSIS 

Ao ACCOMPLISHED IN DEC^BER 

The NRX-°A1 pre-test analysis report was issued this month and th(» 

first aeries of in-house cold flow tests were completedo Data from the 

first series of tests were analyzed and the second series of testsg 

scheduled for Januaryg will also receive full analysis supporto Woxk 

was started on the •A2 pre»test analysis reporto 

B. PLANNED FOR JANUARY 

Major effort in January will be given to the transient digital 

engine prograaic The program was completed in Deceaaber and is being 

refinedo 
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lo9 = RADIATION EFFECTS 

ACCOMPLISHED IN DECEMBER 

1o Engineering 

The designs of the pellet for MIT #905 and the control pallet 

were continuedo 

The final report for MIT #901 was continuedo 

The final test specifications and test procedures for MIT #804 

were continuedo Revisions to the test requirements ^ere received 

from subtask lo2o 

The final test plan for MIT #904 (3/L 004) was revised end 

transmitted to REONo 

Data reduction and evaluation of SIT #501 test results iisre 

continuedo 

All engineering work on the EIT #5xx series test pallets was 

8topp«do All drawings and engineering data are being forwarded to 

REONo 

The checkout of the bearing tester and bearings for MIT #904 

was completed and the bearing testers with bearings installedo vas 

shipped to GD/FWo 

The drawings and basic parts list, for SIT # 501 were revisod 

to reflect the final test configuratioQo 

MIT #903 corrected test dots was received frora GD/FW and the 

data reduction and evaluation of test results was startedo 

HIT #902 data redt!ction and evaluation is awaiting corrected 

test data from GD/FiVo Cost proposal NCS°400 information was corapletedo 

•J^ca 
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A thermal analyaes for the revised EIT #502 dewar was 

Initiated on 12 December and terminated on 19 Deceiaber 1963o 

The analyses was complete but a report had not been writteuo 

2o Fabrication 

Fabrication of pallets for MIT #905^ 906 and 907^ the 

control pallets the control rack for control of MIT functional 

checkouts at LRP, and the shunt calibrator and regulator control 

panel for MIT #906 was continuedo 

All in>house work on the fabrication of the test pallet for 

EIT #502 was haltedo Those parts being fabricated at Downey 

which were approximately 509i complete were continuedo Fabrication 

of the dewar for EIT #502 was terminatedo 

PLANNED FOR JANUARY 

1o Engineering 

The design of the pallet for NIT #908 and the control pallet 

will be completedo 

The final report for MIT #901 will be completedo 

The final test specifications and procedures for MIT #904 

will be completedo 

Data reduction and evaluation of EIT iJ/^1 and MIT #902 

test results will be continuedo 

Data reduction and evaluation of MIT i'K902 cannot be resumed 

until receipt of corrected test data from GD/FWo 

2o Fabrication 

The effects of prograis redirection upon the requirements for 

new pallets are being evaluated and fabrication will be phased 

out for pallets no longer needed to support the radiation effects 

programo 
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ITEM 2ol - REMOTE HANDLING EQUIPMENT 

Ao ACCOMPLISHED IN DECEMBER 

Engineering 

NCS°400 proposal infori^ation was preparedo 

Itevision 4 of the MRX-^A2 operational support plm im» 

eowpletedo 

The preliminary equipment requirement sheets were completed 

and conceptual design work was started on the following itemsg 

So N"9 Tool kit,, rocket engine disassembly » remote 

bo N<»137 Fixtureg nozzle examination » remote 

Co N<°210 Fixture lifting^ propellant line 
d.. N<=218 Fixture^ liftings floor mounted support 

equipment -̂  remote 

B. PLANNED FOR JANUARY 

Engineering 

The item N«211 interface control drawing will be completedo 

The NRX»A3 operational support plan will be startedo 

Detail designs of items N<»9o N»137o No210o and N»218 will be 

startedo 

The NRX^^A2 operational support plan will be revised« based 

upon post mortem task force directioUo 

A study will be Initiated to determine suppoc*t equipment 

requirements for concirrent NKJ operation in the E^MAO and R=MADo 

The final design review will be conducted on item N'̂ 135o 

ajLUa 
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2o2 - GSE CHECKOUT AND TEST 

ACCOMPLISHED IN DECEMBER 

Engineering 

The interface control drawing for. Item N»4S0 warn- startaAe 

NCS»400 information was preparedo 

Preliminary equipment requirement sheets wers e^ipleted and 

til« conceptual design of item N°469 was startedo 

Revision 4 of the NRX-A2 operational support plan was 

completedo 

Acceptance test plans for item« N«450 and N»451 vers completedo 

PLAINED FOR JANUARY 

Engineering 

Performance specifications of item N°̂ 469 were completed and 

the detail design was startedo 

Work on the NRX<"A3 operational support plan will coamsncoo 

A conceptual design review of item N»469 will be conductedo 

The NRK»A2 operational support plan will be revisedo as 

rsquiredo 
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ITEM 2o3 -> LOGISTICS (MAINTENANCE AND HANDLING EQOIFNENT) 

Ao ACC(MPLISH£D IN DECEMBER 

Engineering 

NCS=-400 information was preparedo 

Preliminary interface control drawings 9oro started oft' the 

following items3 

lo N°724 Semitrailer^ rocket engine 

2o N"803 Fixture0 lifting, rocket engine forward elesure 

3o N<»609 Slings beam type 

4c N°817A Slings raultiple leg 

5o N»914 Adapter9 handling rocket engine 

6o N'̂ 917 Standi forward closure^ rocket engine 

Revision 4 of the NRX'̂ A2 operational support plan was complotedo 

A study ID determine extent of modification required for N^915 

engine stand for R°MAD cold and hot useage was madeo 

Acceptance test plans for items N»724o N°914, and N»91S wars 

completedo 

Bo PLANNED FOR JANUARY 

Engineering 

Interface control drawings on the following items will be 

completedo* 

lo N"724 Semitrailer0 rocket engine 

2o N»809 Slings beam type 

3o N»817A Slingo isultiple leg » 12^000 pound capacity 

4o N«914 Adapterg handlings rocket engine 

So N'=915 Stand e rocket engine 

6o N°916 Maintenance platform^ rocket engine 
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Work on the NRX'=-A3 operational support plan will be startedo 

The NRX»A2 operational suppoirt plan will be revised as 

requiredo 
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ITEM 2o4 ° INSTRUMENTATION 

Ac ITEM 2o4ol " NON NUCLEAR DEVELOPMESIT TEST SYSTEM 

lo Accomplished in December 

Procurement lists for all instrumentation ordered was 

preparedo 

Input was supplied for the Instrumentation Data Booko 

2o Planned for January 

No special activities are planned other than a continuation 

of present activityo 

Bo ITEM 2o4o2 ^ NRX INSTISIMENTATION 

lo Accomplished in December 

NRX°A1 

Data book inputs were completedo All components were non«> 

nuclear qualifiedo 

Standard controls differential pressur* transducers wsr* 

cancelledo 

NRX»A2 

Specification control drawings for a copper-constantan 

thermocouple were completedo 

Final ordering of instrumentation kit components is now under 

way since non»nuclear tests have been completedo 

2o Planned for January 

Engineering support will be provided to aid installation of 

NRX^Al components at NRDSo 
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ITEM 2o4o4 = MECHANICAL COMI'ONENTS IRRADIATION TEST INSTRUMENTATION 

lo Accomplished in December 

Piezoelectric type accelerometers will be used on HIT #903^ 

#904e #906e ana #908, procurement has beguno 

Two RTT calibration sets were accepted and sent to eubstoreso 

2o Planned for January 

Specification control drawings will be started for MIT #907g 

#909fi #910e #9110 ana #912 test instrumentationo 

ITl!̂  2o4o6 - NON=NUC/-.EAR INSTRUMENTi.TIi/N DEVELOPMENT 

lo Accomplished ia December 

A non-nuclear instrumentation component test program was 

completedo Final reports for non-^huclear environmental tests of 

NRX'°A2 candidate transducers are in progresso Coordination with the 

manufacturers of bonded strain gages and pressure transducers 

continuedo 

Selection of NRX<=>A3 candidate transducers has startedo 

Work continued on the two wire and coaxial W/w 26^ Re thrust 

chamber thermocoupleo 

The January quarterly revision of the NERVA Instrumentation 

Data Book was submittedo 

2o Planned for January 

Test plans will be written for the CY 64 EIT tests and will 

suppoirt NRX^A candidate transducer evaluationo 

•a9» 
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lo Aecoseplished i n l3ecoal»er 

CY 1964 I'ro&raai 1 Ian iuUX Retwoslcn were reviewed and in t c r fuced 

frttk IIUJM personnel O 

CY 1964 P>.iiT Networks ^ e r e ekeeked a^pkinst t h e work s t a t ement s axA 

luurdwara desuond and t e s t schodul«$0a 

Usm Pi^iiT Networks v e r s d i s t r i b u t e d t o t he subtask e i^ ineo rn an& iUJlMo 

NtOL computer runs «e re uiidatodo 

PiA^ biweekly r e p o r t s v e r s pre[«ar«d and submit ted t o UiXMo 

2o I'lenned f o r January 

CY 1964 P r o g r ^ Plan PUiT Networks w i l l be modified t o correspond 

v l t h r e v i s i o n s i n NCS«4(X}Ao 

Ki lepos t l i s t i n j i conta ined i n UN 63005A w i l l be modified t o correis^xmd 

with r e v i s i o n s i n NCS<»400Ao Temtinal even ts Tor which ^h'itfx&l path l@ ^-lal" 

eu l a t ed w i l l be ^e lee tedo '^e^kly tHonitoring and b i i ^ e ^ l y repi^rting ^rill. h% 

madtt a g a i n s t t he se mi lepostso 

NttX computer runs w i l l be updatedu 

C¥ 19G4 Development iTo^rsm e tmputer runs ^i l^ . be iĉ f, i^^latedo 

Pi^T biwedkly r e p o r t s w i l l b® prepared as&d Eubuitii^d t o RuUNo 

«>20» 
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ixa< 4o2 * FISa\L CONTaOL 

Ao Aecoo^iislaed in Ssewuber 

NCS<-400e Contract Yeer iQ04o Revisedo vi&m eubciitted to UIX)N on 16 

December 1963o Subsequently, NCS«400Aa prepared In response to SNrU TUX UU 749 

frMi Uo ^o Schroeder to UTO C O Menss, was nutMoitted to RiJLM on 30 Decead»er 1963o 

Bo Flnnned for January 

A definitive coat study vili be prepared to define a reduced iavai 

of l«RP effort during contract yaar 1964o 
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ITEM 4e3 » TECHNICAL REPORTS 

lo Accoaqtlished in December . . 

I!ICS«400 (CY 1964 Prograta Plan) was prepared and submitted to REONo 

LRP ireekly status reports^ biweekly PERT reports« and the monthly 

letter report were prepared and submitted to REONo 

2o Planned for January 

NCS»400Ao CY 1964 Program Plan Revised will be prepared and submitted 

to REONo 

LRP veekli* status reportso biweekly PERT reports^ the monthly letter 

reports and the document listing report depicting documentation releas«̂ d during 

the SNP^l contract period ending 30 September 1963 will be prepared and submitted 

to REONo 
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ITBl 4o4 •=» CENTRAL DATA SYSTliM 

lo Accomplished in December 

Engineering documentation including drawing listSg drawing number 

control reportsg and WANL specifications received from REON were distributedo 

2o Planned for <January 

Routine distribution of engineering documentation will be maintainedo 
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ITEM 5ol ° LRP TEST ZONE C 

Ao ACCOMPLISHED IN DECEMBER 

Activation of the NRX<~A cold flow test system was aoemspUfllwd «ldl« 

installation of STE for TPCV Testing continuedo 

Bo PLANNED FOR JANUARY 

Fabrication and installation of STE for TPCV Testing is scheduled for 

eompletlon on 31 Januaryo 

•«4̂  
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ITEM 5o5 ° LRP TEST ZONE H 

Ao ACCOMPLISHED IN DECEMBER 

On 5 December a leak was detected in the limer vessel of vessel VH<»10o 

Subsequent investigation showed that there were9 in faetg two leakso A leak was 

foimd in the fourteen inch vent piping nozzle and another leak was found on the twelve 

inch fill piping nozzleo Chicago Bridge and Iron Coo pressure vessel personnel 

lnspe@ted the vessel and proposed a course of action that^ if effectiveg will complete 

the repairs by the middle of Janusiryo 

Concurrent with the leak problems^ a catch vessel flare stack malfunctioned 

(burning progressed into the stack during vent^ing-operatiuns and caused soffl® thermal 

damage to the upper portion of the stack)o The flare stask is being repaired and 

with some modification to the design of the uppes* portion is under considerationo 

Contractor work on test stand E-'h under specification 6 ? ^ was completed on 

9 Deceabero A6C activation of test stand E'-h was started on 6 DecembeiCo 

Bo PLANNED FOE JANUARY 

If no problems develop^ repairs on vessel VH^IO should be completed \y 

15 Januaryo 

Activation of test stand H»^ without a diffuser should be accomplished by 

2? Januaryo 

«-25« 
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ITEM 5o8 - SACRAMENTO PLANTS MISCELLANEOUS LABS 

Ac ACCOMPLISHED IN DECEMBER 

The fabrication of an exciter base plate for the SRP vibration laboratory 

(Event Noo 58OII66) was eonrpleted on 7 Decemberc AlsOo the procurement of a low 

frequency drive unit for the SRP vibration laboratory (Event Noc 58OII68} was 

completed on 30 Deeember as activation of laboratory support equipment continueso 

Bo PLANNED FOR JANUARY 

The low frequency drive unit will be installed in the vibration laboratoryo 
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ITEM 5o9 ° LHP ENGINEERING LABS (STO) 

Ao ACCOMPLISHED IN DECEMBER 

Procurement of the second LNp leak vessel (Event Noo 3901103) was InitiatAd 

on k December after the tests on the first vessel proved the acceptability of the 

designo 

Be PLANNED FOR JANUARY 

OoPo proeurement and fafe»imtion of tlit oooond LN^ lealc taalc will h» 

continuedo 

•«'-
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III DETAILED DISCUSSION 

ITEM lol - ENGINE SYSTEM 

A, ITEM loloO -^ ENGINE SYSTEM INTEGRATION, DESIGN AND DOCUMENTATION 

lo Accomplished in December 

So Engineering 

Initiation of design revisions to the gage fabricated 

in CY 1963 was postponed until January (following a design review meeting 

with REON and WANL scheduled for 3 January 1964)» 

The test stand thrust structure and test stand adapter 

design layouts were continuedo Design criteria and funding were made avail 

able for initiation of %h.e design and procurement of the test stand adapter 

remoted actuators and linear position transducerso 

The revision of the NERVA development engine layout 

(Drawing Number 701811) was initiated on 16 Decembero As directed by the 

customer, work will be completed by the end of the month to finalize the 

revisiono 

bo Fabrication 

The sling for T-603330 (reflector master gage) was 

proof tested to 12̂ 0̂00 Ibso Following proof testing of the sling, the 

master gage was placed in tool storage and was available for use on 

12 Decembero 

The nozzle match plate (T->̂ 603007) was shipped to NTO 

on 23 December and was reshipped to Rocketdyne from NTO on 30 December for 

use with backup NRX>A Nozzle RN̂ ^̂eo 
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2o Planned for January 

ao Engineering 

Revisions to the CY 1963 NERVA development engine 

layout (Noo 701811) will be tranmitted to REON, This revision will includo 

axial8 radial, and rotational assembly tolerances of major components and 

subassemblies and callouts of mismatched componentso 

Design revisions to the CY 1963 gages will be initiatod 

following a design review and coordination meeting with REON and WANL^ 

scheduled for 3 January 1964o 

Design studies of the test stand thrust structure and the 

test stand adapter will continueo 

bo Fabrication 

No fabrication is planned» 

Bo ITEM lolo2 - COLD FLOW DEVELOPMENT TEST SYSTEM 

lo Accomplished in December 

So Engineering 

V/ork continued on the CFDTS test specificationo 

A response to the request from REON for a proposal for 

revision of the H~5 run tank propellant line assembly was formulatedo It 

included the Test Division input and discussed the feasibility of installing 

a ball valve, but recommended retention of the existing tank safety Y^valve^ 

WANL engineers visited LRP assembly and test area facili­

ties to become acquainted with the handling and transportation problems (with 

the intention of verifying that the procedures to be followed will not result 

in damage to the reactor)o 

WANL and LRP representatives met at REON to discuss CFDTS 

instrumentationo The eleven thermocouples that were deleted from the NRX^Al 

instriaoentation were also deleted from CFDTSc 
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A visit was made to the Lewis Research Center, NASA« 

Cleveland; to discuss the B-l test facility and the nuclear rocket system 

cold flow testo Hie facility and test equipment were viewed at Pltaibrooko 

bo Fabrication 

Vendor drawings for the main nozzle ejector adapter and 

turbine exhaust manifold were compared with URP specification control drawings 

and were approvedo 

2o Planned for January 

ao Engineering 

Work on the test specification and operational support plan 

will continued 

Work on the H-5 run tank propellant line assembly will 

depend upon agreement on design criteria by NERVA LRP Engine System Department, 

REON. and LRP Test Operations DivisioUo 

bu Fabrication 

Fabrication of the CFDTS unique hardware will cmttinuoo 

C. ITEM lolo7 - INTERFACE MOCKUP 

lo Accomplished in December 

ao Engineering 

Design of the Phase I interface aockup details was 

initiatedo 

bo Fabrication 

A setup assembly of the Asusa fabricated interface 

mockup was initiatedo 

2Q Planned for January 

ao Engineering 

Drawings of the reaote connector flange for the Fbase I 
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Interface mockup will be released,. 

Design of the Phase I interface mockup will continue, 

bo Fabrication 

There will be no fabrication. 

Do ITEM lal,8 » NRX-A 

Ic Accomplished in December 

ao E^ineering 

Preparation and review of NHX-A documentation oMitinued 

during this report period. Effort was primarily in three areass 

(1) Preparation of LRP input to the NRX-A2 test 

specification. 

(2) Prei>aration of in-house ISP procedures for dis» 

assembly and shipping of the NRX-Al components» 

(3) Review of NRDS procedures.̂  

Detailed fabrication drawings for the 1200 ft camera 

system to be used on IfRX'̂ Al were completed and are ready to be submitted 

for fabrication-> 

The major engineering effort was directed toward 

completion of the acceptance tests and disassembly and delivery of CMB-

ponents to NRDS« This effort was accomplished with delivery to NRDS 

being completed on 29 December« Further details are presented in the 

fabrication and testing sections of this reports. 

b» Fabrication 

The fabrication effort diwing this report period has 

been limited to the preparation for disassembly of the acceptance test 

system, disassembly^ cleaning, and preparation for shipment to NRDSo In 

addition, work was started on the second acceptance test assembly with respect 

e.31e> 
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to improving the seal between the liner and nozzle assembly. This problem 

is discussed further in the testing section^ 

c. Testing 

The first phase of the NRX-Al acceptance test was com­

pleted on 21 Decembero Gaseous nitrogen and hydrogen checkout tests were 

conducted satisfactorily, A fifty lb/sec maximum liquid hydrogen test at 

an average rate of lei Ib/sec/sec, and a 22,5 lb/sec gaseous hydrogen 

acceptance test were accomplishedo 

During this series of tests a problem developed due 

to a leak at the internal seal between the liner and nozzle assembly. This 

leak reduced the flow through the upper portion of the pressiure vessel 

severely and resulted in vessel pressures of about 25Yo of anticipated 

pressures. Major diameter seal evaluation during the test indicated no 

leakage in this area during the liquid test and 30 cc leakage in approxi­

mately 30 seconds during the gas test. 

Analysis of the test data has started. The final report 

on the acceptance test will be issued on 1 February 1964, 

2, Planned for January 

a^ Engineering 

Documentation and technical liaison will continue as 

required for the NRX--A program a 

NRX-A2 acceptance test drawings will be started, 

NRX'=A2 final assembly drawings will be reviewed and 

updatede 

The NRX-Al nozzle (P/N 298650«29) will be delivered 

to NRDS for testingo 

liaison at NRDS will be maintained on a full time basis-> 
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bs Fabrication 

The second phase NRX<==>A1 acceptance test assembly will 

be assembled and delivered to the test areac 

Tlie 1200 ft canera system will be ordered, 

e« Testing 

The acceptance testing of the NRX^Al nozzle iBid tlw 

40Q ft esnora s^iem will be completed<, 
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ITEM lc2 - PROPELLANT FEED SYSTEM 

Ac ITEM lo2»0 =. SYSTEM ASSEMBLY 

lo Accomplished in December 

So Engineering 

Installation of test hardware on test stand H>6 was started* 

The upper thrust structure, TSOV« lower thrust structure, and turbopump 

were installed. Final mating of the turbopump-to-test stand propellant 

lines is being delayed due to late fabrication completion of the turbine 

inlet line and pump discharge linec. 

The propellant feed system assembly interface drawing for 

the NARF installation was continued. The drawing will be released "for 

record only" by 15 January 196^, 

The fluid dynamics analysis of the complete C-7 test stand 

propellant feed system was halted due to higher priority work^ However^ 

dynamic analysis of the pump suction line (between the TSOV inlet and the 

pump inlet) was continuedo 

The preliminary selection report for seal and remote joint 

assemblies for the NERVA propellant feed system is 90% completeo This 

report will be published in January., 

b. Testing 

The Marman six-inch stainless-steel remotely-operable test 

cell assembly» which simulates the NERVA engine turbine exhaust joint, was 

subjected to a gaseous helium leak test at liquid nitrogen temperature„ 

Leakage past the seal was lo'<-3 x 10" cc/sec at 220 psig. At 375 psig the 

2 "k 

leakage was between 1 x 10"" and lA x 10 cc/sec. A gaseous helium 

leakage rate of 3o70 x 10"^ cc/sec was detected during a 375-p8ig ambient-

temperature leak test. 

OBA"" 
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An ambient temperature gaseous helium leak test was conducted 

on the Nuco seven-inch stainless-steel remotely-operable test cell, A leak-

-5 sge rate of 3.35.10 cc/sec was detected at 150 psig inlet pressure„ This 

seal design is being evaluated as a back up to the conoseal design. 

Gaseous helium leak tests were conducted on the five-inch 

stainless steel conoseal test cell at ambient and liquid nitrogen temper­

atures. This assembly simulates the NERVA engine pump discharge duct„ vifith 

-2 

1125 psig leak pressure, leakage was less than 1 x 10 cc/sec at both am­

bient and liquid nitrogen temperatures. The test cell was disassembled and 

a new conoseal installedo The 1125 psig ambient temperature leak test was 
-2 repeated. The leakage rate was again less than 1 x 10 cc/sec. 

The six-inch conoseal test cell formerly used for RET /̂ 901 

was subjected to a liquid hydrogen temperature shock test at the Cryogenics 

Laboratory. The test cell had previously been modified by installing 

twO"inch inlet and outlet lines. This modification allowed a much quicker 

cooldown timeo Five hundred gallons of liquid hydrogen were flowed through 

the test cell in 33 seconds, at which time a minimum flange temperature of 

-330*'F was obtainedo The gasious helium leak rates achieved for each joint 

before and after the liquid hydrogen flow are as follows: 

Ambient Temperature Leak Test Results 

Joint QHe Pressure Leak Rate 

CHES to CRES 500 psig 1.79 x 10"J cc/sec 
ORES to Aluminum 500 psig lo79 x 10"^ cc/sec 
Aluminum to Aluminum 500 psig 1̂ 86 x 10°" cc/sec 

Cryogenic Temperature Leak Test Results 

Joint GHe Pressure Leak Rate 

CRES to CRES 500 psig 3.22 x 10"g cc/sec 
CRES to Aluminum 500 psig 3^22 x lO^g cc/sec 
Aluminum to Aluminum 500 psig 3.10 x 10" cc/sec 
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2. Planned for the month of January 

The seals and remote joint assembly selection report will 

be published. 

Installation of propellant feed system components on H-6 

test stand will be completed and system checkout will be started. 

The NARF propellant feed system interface control drawing . 

will be released and a preliminary test plan will be completed. The NARF» 

PFS effort will then be concluded. 

The analysis of pump suction inlet conditions will be 

concluded. 

The B-1 engine layout effort will be concluded, 

B, ITEM 1„2.1 - LINES AND DISCONNECTS 

lo Accomplished in December 

a„ Engineering 

Detail drax̂ ings of the propellant line supports were completed 

and are being checked. 

A layout drawing of the emergency cooldown line was started. 

Line movement resulting from engine gimballing is being incorporated into 

the layout drawings 

b. Fabrication 

The turbine inlet and pump discharge lines for H-6 tests were 

delayed during fabrication. Completion is expected by 3I December 1963, 

Fabrication of CFDTS pump discharge line and turbine exhaust 

line was continued. A vendor was selected to manufacture the jacketed 

portion of the turbine inlet line. The remaining sections of the turbine 

inlet line will be fabricated in LRP shops. 
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2» Planned for January 

a. Engineering 

E-1 engine line layout effort will be concluded, 

be Fabî ication 

Fabrication of CFDTS and nozzle bleed port test propo^pint 

lines will continue. 

C, ITEM lo2o2 - VALVES 

lo Accomplished in Doeeaber 

ao Engineering 

(1) Tank Shutoff Valve 

The Confo II TSOV actuator piston galling discovered last 

month was the outcome of the poor wear characteristics of the aluminum piston 

against the CRES poppet sleeve. This problem was alleviated in the existing 

hardware by reducing the outside diameter of the piston to prevent contact 

with the sleeve bore and by installing spacers in the bottom of the top 

and bottom piston ring grooves, thereby causing the two top and two bottom 

bronze rings to act as guides as well as seals. The middle four rings were 

allowed to float for isaximtua sealing abilityo A visual inspection of the 

actuator after 20 actuations at -320**F showed no further galling or damage. 

Two approaches to a more permanent solution to the actuator 

piston galling problem are being taken. One is simply the application of 

"Microseal" dry lubricant to the contact surfaces of new pistons and poppets, 

v;ith no ether design changes; the alternate solution is the installation of 

bronze guide rings on the piston in addition to the existing piston rings<> 

The eccentricity between the poppet and the seal ring 

detected last month was found to exist in the conical seal joint between the 

poppet and the seal ringu All other related diameters were found to be 

within blueprint specifications. The seal ring eccentricity was measured 
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as O0O20 inch T.I,H, and was due to the poor centering characteristics of 

the two aluminum conical ssals used in the joint. A satisfactory install­

ation was made by installing shims between mating diameters on the poppet 

and the ring prior to gasket installation. The poppet and seal ring designs 

are being changed to make the ring self-guiding, 

(2) Turbine Power Control Valve 

An effort is being made to decrease the rotation sensitivity 

of the TPCV gate to i 3 degrees from the full-closed position by grinding 

a spherical diameter in the TPCV bore„ This diameter will cut into the 

bore surface by o0020-„0025 inches. 

The test data from the compressible flow and torque tests 

of the Confo II TPCV are being analyzed. 

(3) Reactor Cooldown Valve 

During a checkout of the RCDV test cart, the weld holding 

the outlet pipe of the RCDV tank to the tank bottom failed. The failure 

was due to poor penetration of the weld material into the pipe and to lack 

of adequate consideration for thermal stresses in the original design. 

The test results of the pre-radiation evaluation tests of the 

Astro, Beckman, Maurey, and Ciannini RCDV potentiometers were tabulated, 

b. Fabrication 

(1) Tank Shutoff Valve 

The G.̂ o Lisk TSOVPV solenoid with the thermistor network 

installed was received and is being inspected, 

(2) Turbine Power Control Valve 

The holding fixture is being fabricated to hold the TPCV 

piston rings while the sealing surfaces are being ground to new configur­

ations. One configuration scheduled for evaluation is a half-round edge 

design, the purpose of which is to decrease gate position sensitivity and 

reduce the valve opening torque requirement. 
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A testing device is being fabricated to determine the 

sensitivity of gate rotation vs. leakage. The test fixture is designed to 

measure gate rotation to within 5 minutes accuracy. 

An order for ten 0,l65-in.-diameter x 72-in.-long pieces 

of heating element rod was placed. This will be capable of supplying a 

1400*F temperature for the TPCV bearing tester, 

(3) Reactor Cooldown Valve 

Ten thermal circuit breakers êre ordered to protect the ^ 

&CtS9 imtor from overheating during development testing. 

The RCDV test cart is being repaired. 

Co Testing 

(1) Tank Shutoff Valve 

The Conf. II TSOV was reassembled with the reworked piston, 

poppet, and seal ring. The valve leak tested at ambient temperature with 

gaseous nitrogen. Leakage past the primary seal was several hundred cc/min. 

However^ leakage past the secondary seal was less than 1,0 cc/min after one 

valve actuation, and was 10 cc/min after ten valve actuations. This valve 

was then shipped to the Cryogenics Laboratory for liquid hydrogen teatingo 

Pre-rediation evaluation tests were started on two Beckman 

TSOV potentiometers, 

(2) Turbine Power Control Valve 

A TPCV needle bearing with inconel-X bearing races and 

titanium carbide needles was tested. The bearing was subjected to a simu-
t 

latad load of 30 psi differential pressure across the gate and t 1" to 3** 

of rotation at a frequency of 5 cps. The bearing was held at lOOCF during 

the ten minute cycling program. Disassembly of the bearing revealed some 

evidence of race brinelling, but no evidence of galling was found. This 

0,39— 
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bearing configiiration has the advantage of closer shaft-to-bearing tolerances, 

together with a lower cost than the all-titanitun carbide bearing. 

The TPCV step-gap piston rings were subjected to preliminary 

gaseous nitrogen and gaseous helium 25-psig leak tests. The nitrogen and 

helium leakage rates correspond to a maximum equivalent gaseous hydrogen 

leakage of lc3 cfm at ambient temperature. The allowable leakage is k cfm 

gaseous hydrogen at operating temperature (l800"R), The step-gap piston 

ring appears to be less affected by ring position than the square gap con­

figuration. 

The fabrication of the TPCV hot gas test facility at test 

area C-7 was completed. The instrumentation is being installed, 

(3) Reactor Cooldown Valve 

RCDV gaseous helium leak tests with the valve body at liquid 

nitrogen temperature were conducted. After five valve actuations a leakage 

rate of 11 cc/min was detected past the primary seal^ with 50 psig applied 

to the valve inlet; a secondary seal leak test was not conducted. After 

three more actuations a leakage rate of 80 cc/min was detected past the 

primary seal with 50 psig inlet pressure; the secondary seal leakage was 

less than 1 x 10 cc/sec with 3 psi pressure differential across the seal. 

ik) Propellant Feed System Check Valves 

Evaluation testing of three 2-inch purge check valves con­

tinued. Ambient temperature leak tests were satisfactorily conducted. 

Internal icing tests were begun. 

2, Planned for the Month of January 

Effort on all valves will be replanned and redirected in accord­

ance with TiVX #NR7^9, H. Finger to W. House, dated 26 December 1965. 

.M)^ 
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Testing 

Conf, II TPCV hot gas tests will be initiated. 

Do ITEM lo2o3 - TURBOPUMP ASSEMBLY 

1, Accomplished in December 

a. Engineering 

The Mark IV turbopump assembly specification was initiated* 

New pump volute drawings were released. These drawings 

included the benefit of additional stress analysis and engineering checking. 

The eight degree diffuser layout was completed and detail 

fabrication drawings were initiated, 

A preliminary test plan for the piston thrust balancer com­

ponent development was issued. 

The Mark IV turbopump installation drawing was completed. 

Analyses were continued to establish the cause of failtire 

of Mark III Mod 3 TPA S/N OOOOOO5, impeller P/N 2630^3-1, S/N 0000033» 

The design analysis of the Mark IV Mod 2 impeller No, 2 for improved stress 

was continued. The determination of the existing Mark IV impeller center 

of gravity from the released prints for use in the final calculation of 

critical speed was completed. Detail drawings for the tester for the 

Mark IV pump water program were initiated and are nearing completion. 

Plans were prepared for machining specimens from the Mark IV 

Hod 2 pump impeller forging, P/N 70103**, for tensile tests at room tempera­

tures, -320'F, and »^23°F, and thermal contraction measurement between room 

and cryogenic temperatures. The impeller material is 7075-T73 aluminum 

alloy, 

Sheet material of 1/8-in.-thick D-979 alloy was heat-treated 

in accordance with AGC spec. 4^135 to obtain mechanical properties of 
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notched and unnotched welded sheet specimens at both room and elevated 

temperatures. 

Preparation of the final Mark IV design report was initiated< 

Publications during the past period included the following: 

Memo/RMR Ho Title 

RMR # 01^0 

HMH # 01^1 

Memo 
9685:02^6 

Memo 
9685:02^8 

Memo 
9685-0252 

Memo 
9685:025^ 

Memo 
9685:0258 

Memo 
9685:0261 

N-79 

N-80 

NERVA TPA Shaft 
Thrust Analysis 

NERVA Cold Gas Drive 
Turbopump Test Results 
Mk III Mod 3 

Request for Material 
Failure Analysis on 
NERVA Mk III Mod 3 
Impeller P/N 2630^3« 
S/N 0000033 

Monthly Status Report 
on H-0 Test Program 
for Hark IV 

Mk IV Pump Performance 
Improvement Program 

Stress Analysis on 
Mk III Mod 3 Impeller 
Failure 

Investigation Program 
for NERVA TPA 

NERVA Mk IV Piston 
Thrust Balancer 
Test Plans 

Structures Report 
290̂ +79 Pump Housing 

Structures Report 
290^32 Thrust Piston 

Date Published Remarks 

11-25-63 Summaries of Mk III Mod 3 
rotor thrust test results 
Mk IV Mod 2 rotor thrust 
analyses, and results of 
an investigation of the 
possibility of redundancy 
in the Mk IV between the 
balance piston and bearings. 

11-27-63 Tests Io2-09-NNP-O09 thru 
Olifr on Mark III Mod 3 TPA 
S/N 0000005 

12-0^-63 Post test lo2-09-NNP-01^ 

12-06-63 

12-10-63 

12-11-63 

12-17-63 

Order of priority for 
present and future planning 
LHp and H-O testing 

Post test 1,2-09-NNP-Ol^ 
Impeller P/N 2630^3, 
S/N 0000033 

Assignment of specific 
tasks to expert personnel -
Subj: Failure of Impeller 
P/N 2630^3, S/N 0000035 

12-19-63 Preliminary Plan 

c^2a 
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Meao/RMB No Title Date Published Remarks 

N-81 

N-82 

N-96A 

N-113 

H-117 

Structures Report 
29040^ Impeller 

Structures Report 
290̂ *46 Deflector 

Structures Report 
290^81 Turbine Support 

Structures Report 
290400 Impeller Bolt 

Structures Report 
290^10 & 290itiH 
Seal Ring 

N^128 Structures Report 
290403 Impeller Coupler 

TR 8771»2197 Instriuaentation for Cryogenic 
Temperature Measurements of 
the NERVA Turbopump 
Assembly Bearings 11-19*'63 

following: 

i<̂ uantity 

1 

1 

1 

1 

1 

8 

14 

1 

1 

2 

1 

Completed fabrication during the past period included the 

Part No, 

265811-9 WO 

268647-9 A/-

268647-9 A/^ 

265811-9 D/0 

263079-5 

269368-19 B/0 

700977-9 A/-

268646-1 Nc/-

268646-1 

269368-19 

278000=̂ 139 

Nomenclature 

Retainer Nozzle 

Sleeve 

Speed Pickup 

Nozzle Retainer 

Sleeve 

Tube Assembly 

Seal 

Sleeve 

Inner Spacer 

Tube 

TPA S/N 0000009 BD 2 

Date 

11-26-63 

11-26-63 

11-26-63 

12-02-63 

12-04=.63 

12-09-63 

12-09-63 

12-09-63 

12-11-63 

12-11-63 

12-12-63 

•43= 
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(qiuantity 

1 

20 

3 

350 

200 

300 

151 

12 

2 

5 

38 

Part No, 

259961-5 

290304-1 Nc/-

285284=1 Nc/-

AH-814-5 

AS-1026-428-20 

AS-4013-04^004 

NAS IOO5-3OH 

Com'l Prod 4060i9 

PA-1 

284044 

283418-9 A/-

Assembly of Mark 

(BU 2) on 12 December I963, 

The pump kit for 

the past periodo 

Mark III, Mod 3 TPA, S/)f 0000005 was disassembled on 26 

November I963 (Teardown No, 4). 

c. Testing 

Test Conducted This Period CY 1964 to Date 

Turbopitmp Development Tests 0 8 

Following test l,2-09-NNP-0l4, Mark III, Mod 3 TPA, S/N 

0000005 was torn down and inspected. The post test inspection revealed 

evidence of pump rub and turbine tip rub. Pimp impeller vanes were broken, 

the housing was gouged at the suction area, and some housing diffuser vanes 

were damaged. The power transmission was found to be in excellent condition. 

All hardware except the pixmp housing and impeller appeared to be refurbishable. 

Nomenclature 

Flange 

Cover 

Seal 

Plug 

Bolt 

Screw 

Bolt 

Plug 

Coil Pickoff 

Coupling 

Gasket 

Date 

12-16.63 

12-17-63 

12-18-63 

12-10-63 

12-10=63 

12-05-63 

12-02-63 

12-10-63 

12-13-63 

12-03-63 

12-05-63 

III, Mod 3 TPA, S/S (X>00(X}9 was completed 

TPA S/N 0000010 was also completed during 
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Investigation of the cause of failure is proceeding in accordance with 

meaorandums 9685:0246, 0254, and 0258, Effort was scheduled for a separate 

report concerning the failure, to be compiled and published in January 1964, 

The compatibility of the TPA with the H-6 test facility was 

being assured by means of mockup Mark H I Mod 3 TPA, S/N 0000008, 

2, Planned for January 

All effort will be replanned and redirected per TWX #NR'!^, 

H. Finger to W. House, dated 26 December I963, 

Eo ITEM 1„2,4 - TURK)PUMP ASSEMBLY BEARING DEVELOPI^W 

lo Accomplished in December 

a. Engineering 

The design changes and detailed fabrication drawings for 

modification of electric motor driven bearing testers to incorporate Mark IV 

bearings ne'ared completion. This tester assembly is identified by P/N 287710. 

A new spring loaded thermocouple was designed in order to 

obtain temperature data from the ball thrust bearing outer races, A prelim­

inary draft of a new bearing test plan was completed in order to update the 

test program in keeping with the latest Mark IV program requirements, A 

test plan contribution was issued to define the procedure for radiation 

test MIT #904, (Memo 9685:0257 - MIT #904), 

Data were analyzed for test series 640-032, 640-033, and 

640-034, conducted utilizing tester S/N 0000006 to evaluate BMC roller 

bearings, 

New requirements were established for radiation effects 

testing of Mark IV bearings. 

Publications during the past period included the following: 

-«V5-
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Memo No, Title 

9685:0257 NERVA Test Plan Bearings 
Radiation Effects 

Date Published 

12-17-63 

bo Fabrication 

Completed fabricstion during the past period included the 

following: 

Nomenclature <l̂ uantity Part No, Date 

12-02-63 

12-02-63 

12-20-63 

12-20-63 

1 290159-19 Bearing, Roller 

2 290157-49 Bearing, Roller 

2 290159-69 Bearing, Roller 

2 290159-99 Bearing, Roller 

Assemblies completed during the past period were: 

Tester S/N Date 

290300-9 0000006 BU 1 12-06-63 

Disassemblies completed were: 

290300-9 0000006 TDl 

c. Testing 

Test Conducted This Period CY 1964 to Date 

Bearing Development Test 

Non-Nuclear 10 17 
I 

Radiation Effects 0 2 

On 4 December I963, a series of six bearing tests were 

conducted at the AGC Cryogenic Laboratory to demonstrate endurance after 

operation in a nuclear environment (HIT #903)0 The roller bearings con­

sisted of two Bower bearings, P/N 290156-109, which have previously dem­

onstrated (on another bearing of the same part number) 91 minutes of non« 

nuclear operation, The ball bearings were a pair of MRC bearings P/N 

287812=19, which have demonstrated (on another bearing of the same part 

«46<=> 
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number) 75 minutes of non«miclear operation» All bearings utilized Armalon 

as a cage material and 440 C race and rolling element materialo This set 

of bearings accumulated 81c5 minutes of operation at full loads and speedy 

vhich includes 10 minutes of operation in a nuclear environment o The 

total dircation of the slx«post radiation non-nuclear tests vas 66 minutes 

and 28 secondse Bearing inspection is pending; however^ no indication of 

bearing failure vas observed during the test seriese 

On 11 Deeember one test was performed at the IfiP Cryogenic 

Laboratory to document acceptaace of bearing tester P/iJ 290300-19 

{s/S 000(X)05) in pr^aration for ICLT #904o Test duration was 368 seconds^ 

of vriiich 317 seconds were at 2^000 lb radial and axial loads with a shaft 

speed of 24-5000 rpmo The motor current subsided to the normal 30-4.5 amps 

in approxiiaately two seconds and remained at the value for the remainder 

of the test. Bearing temperatures were normal and steady at «400°Fo No 

indication of abnormal operation was evidenced during the testo Shipment 

of tester S/H 0000005 to OD/F\i was accoii?)lished on 18 Decembero 

On 16 December 1963 a series of three non-nuclear bearing 

development tests vas conducted to evaluate the B^C (alternate source) 

roller bearing, P/N 290159-4-9 and 290159-19o The duration of the test 

series was 61 minutes and 40 seconds at 2100 lbs radial and axial loado 

Teardoxm of beai-ing tester s/u 0000006 indicated bearing and cage failure 

of the new source (BMC) roller bearing P/i'I 293159-=49o Investigation of 

the failure is currently bein. acconiplished and will be the subject of a 

bearing failure reporto 

2o Planned for January 

All effort will be replanned and redirected in aecordanoe 

with TWX #mniS& Ho Finger to W, HousCj dated 26 December 1963o 

,«4'7'=> 
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number) 75 minutes of non-nuclear operationo All bearings utilized Armalon 

as a cage material and h^O C race and rolling element materials, This set 

of bearings accumulated 8lo5 minutes of operation at full loads and speed, 

which includes 10 minutes of operation in a nuclear environment. The 

total duration of the six^post radiation non-nuclear tests was 66 minutes 

and 28 seconds^ Bearing inspection is pending; however, no indication of 

bearing failure was observed during the test series» 

On 11 December one test was performed at the LRP Cryogenic 

Laboratory to document acceptance of bearing tester P/N 290300-19 

(S/H 0000005) in preparation for MIT #904c, Test duration was 368 seconds, 

of which 317 seconds were at 2,000 lb radial and axial loads with a shaft 

speed of 2̂*8 000 rpm» The motor current subsided to the normal 50-^5 amps 

in approximately two seconds and remained at the value for the remainder 

of the test» Bearing temperatures were normal and steady at -'fOO'Fu No 

indication of abnormal operation was evidenced during the test» Shipment 

of tester S/N OOOOOO5 to GD/Fvi was accomplished on 18 Decembero 

On 16 December I963 a series of three non'-nuclear bearing 

development tests was conducted to evaluate the BMC (alternate source) 

roller bearings P/N 290159-^9 and 290159-19„ The duration of the test 

series was 6I minutes and 40 seconds at 2100 lbs radial and axial load„ 

Investigation of the failure is currently being accomplished and will be 

the subject of a bearing failure report, Teardown of bearing tester 

S/N 0000006 indicated bearing and cage failure of the new source (BMC) 

roller bearing P/N 290159-^9. 

2a Planned for January 

All effort will be replanned and redirected in accordanctt 

with TWX ,^R749, H. Finger to W. House, dated 26 December 1963c 

atilJQvt 
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ITEM 1,4 - THRUST CHAMBER ASSliMBLY 

A, ITm lc.4o0 - ASSEMBLY 

lo Accomplished in Decoabftr 

ao Engineering 

Project effort was directed toward sub-subtask input for NCS-400o 

Directions was given to the test area in preparation for the experimental deter<» 

mination of stiffness values for the dunmiy gimbal actuators employed in TCA 

dynamic testingo A study entitled "A Keactor for Dynamic Testing of the NEitVA 

Thrust Chasaber Assembly" was issued as enclosure (1) to memorandum 8207:505o 

bo Fabrication 

No hardware fabrication was scheduled for Decembex'o 

Co Testing 

No testing was scheduled for Decembero 

do Support 

All the deflection data from the Series I, Phase I^ TCA Dynamics 

Test hav« been presented graphicallyo These deflection plots were studied to 

evaluate and separate the principal modeso Effort on the final test data re^ 

port for the Series I, Phase I; TCA Dynamics Test continuedo 

A test arrangement for the calibration of the dumniy gimbal 

actuators was formvilatedo 

2o Planned for January 

ao Engineering 

Direction will be given ths test area in writing; the final test 

data report for the Series I^ Phase Ig TCA Dynamics Testo Direction will 

again be given for the determination of stiffness values for the dummy gimbal 

actuatorso 

bo Fabrication 

No hardware fabrication is plamisd for Janoairyo 
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Co Testing 

Stiffness values for the dunngr gimbal actuatorsg employed in 

TCA dynamic testing^ will be detenainedo 

do Support 

The dutn̂ y gimbal actuators will be calibrated* 

Data evaluation of the Series I^ Phase I^ TCA Dynamics T m ^ tdll], 

continue with the probable completion of the final test data reporto 

Bo ITEM lo4ol - NOZZLE AND EXTENSION DEVELOWIENT 

le Aceosiplished in December 

ao Engineering 

Engineering efforts involved surveillance of the U-tube nozzle 

fabrication activities at LHP and the Marquardt Coo Revisions to the fabrication 

drawings were acctKoplished as conditions requiring them were disclosedo 

Evaluation of the tube-to^-nozzle braze joint proceeded with full 

length specimens simulating the nozzle contour upon receipt of 16 U^tubes from 

Marquardto These tubes were development pieces with local deviations in contour 

from print« and were supplied to LRP (at no cost) to permit acquisition of hand«> 

lingg preparation, and tube loading experience prior to receipt of acceptable 

tubeso Tube loading exercises were conducted with braze foil attached to the 

tubes as described in AGC process specification #46601 "Nozzles^ U-»tube$ NERVA^ 

Fabrication and Brazing Procedure for"o It was learned that this method is 

impractical because excessive force is required to insert the tubes in the grooves 

with resultant tube damage highly probableo 

The tube loading procedure was revised as follows: 

lo Braze alloy in the fox*ra of Os020 diameter wire was preplaced 

on the jacket at each side of the groove (no alloy was attached to the tube)o 

-50« 
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2o The tubes vere inserted In the grooveso 

3o Shims wrapped with braze foil were inserted between the tubes 

(and bottomed in grooves) to reduce the tube-^to^jacket clearance for good braze 

joint integrityo 

This specimen was brazed and subsequently hydrotestedo Failure 

occurred at 1080 psig at a place predicted to fail due to insufficient depth of 

the tube leg into the groovoo 

The specimen is being repaired using methods under investigation 

for repair of the nozzloo Hydrostatic testing will be resumed after repair is 

completoo 

The second simulated nozzle test segment was brazed at Marquardto 

A successful repair of numerous lealcs was made utilizing Nioro wires During 

hydrostatic testing burst occurred at 1500 psigo Subsequent repair was success^ 

fully made three times by removing sections of failed tubes and manually welding 

and brazing tube sections back in place with a 2350 i>sig burst pressure being 

reachedo 

Surveillance and evaluation of fabrication efforts continuedo 

Tube manufacturing techniques and problems were given special consideration 

because delivery of the parts from the vendor is two months behind scheduleo 

iiowever^ the first shipment of J»tubes is being inspected^ 

Evaluation of optimum joint configuration between tube and jacket 

was continuedo Four configurations are being fabricated for testing early in 

January 1964o 

The desif̂ n of the J-»tube nozzle assembly has been completed and 

drawings art being released for fabricationo Advance copies of the drawings 

were submitted in mid<^December to Fabrication Engineering for evaluation and 

to serve as an aid in planning the fabrication sequences required to build the 

pa*"*" -.«^ 
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Hot bleed nozzle dravrings were modified to preclude any possible 

leakage between the aluminum jacket and tube bundleo These changes will be 

incorporated into all hot bleed nozzleSo 

Detail fabrication drawings (704969) for the jacketed turbine 

inlet line are being releasedo .. 

bo Fabrication 

Brazing of tubes to the test segment was completed; the braze 

was then x»rayed and hydrotestedo X-ray revealed the feasibility of checking 

tubes for blockage after brazing« The hydrotest failure occurred at the eylind-̂  

rical portion of nozzle« approximately three inches from the radius into the 

convergent section of the nozzleo Investigation of the sample will continueo 

An explosion occurred at the Marquardt plant on 2 December when 

the retort was being cut open after a furnace annealing cycle of approximately 

40 preformed tubeso Approximately 16 tubes were salvagedo An improved furnace 

pruging cycle has been incorporatedo In addition, another method of sealing 

incorporating a tear seal has been developed; the new procedures are expected 

to eliminate any further explosionso 

Rework of tube forming and trinmting tooling has been completed; 

an initial shipment of 16 tubes to LRP is expected by 1 January 1964o 

S/N 009 nozzle was completely grooved and the deburring operation 

has been startedo All component parts except the tubes are available for 

assemblyo 

S/N 008 nozzle was grooved and deburredo The torus and associated 

fittings were installedo Currently, bridges over the grooves in the aft end of 

the nozzle are being installedo 

Machining of the J-°tube jacket continuedo The jacket loDo was 

contoured to accept the tubes, and fuel outlet passages ̂ ere machinedo During 

machining of the fuel inlet slots^ a descrepancy developed requiring reworko 
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An approxiJBBte slip of two weeks in completion of this operation resultedo 

The old configuration hot blued nozzle port manifold of nozzle 

S/N 013 was machined off durinĵ  this report periodo The new port manifold is 

being installedo As a result of the decision to install the new torus and 

flange assembly on hot bleed nozzle S/N 014^ no fabrication was pending arrival 

of the new designed torus from the vendoro At present the new torus and flange 

are being mated together prior to installation on the nozzleo 

The aluminum manifold was installed and final machined on adapter 

S/N 003No 75% of the dump system c<mponent8 were welded into placeo 

Adapter S/N 004N has undergone heat treatment and preliminary 

machiningo 

The quantity of adapters on order has been reduced from 3 to 2o 

Fabrication is pending receipt of the tube assemblies which are on order for 

CY 1964o 

The face of injector S/N 0260 was machined to contouro Approxi^ 

auitely 50% of the injection orifice pattern was drilledo 

The fuel feed slots and bolt holes in the injector main flange 

were drilled^ along with pressure and temperature boss inlets for injector S/N 

0242o The seventeenth channel face plate was also welded into place during this 

report periodo 

Action has been taken to rework injector S/N 0112 to coppor face 

plates and baffleso 

The quantity of new injectors on order for this contract year has 

been reduced from 2 to lo All component hardware has been procured to start 

fabrication of one unito 

Fabrication of skirt S/N 001 was initiated on December 17 and is 

30% complete on weld mandrelo (Approximately 15% complete overall) No problems 

have been encountered thus faro 
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The start of water cooled adapter fabrication has been delayed 

due to lack of shop planningo All parts and tooling are availableD 

Fabrication of the pump discharge line (299090) for CFDT5 

continuedo 

Material for the jaclbeted portion of the turbine inlet line is 

in-house and the unit will be placed OoPo early in Januaryo Material for the 

other two portions of the line is not completely available in LRP as of this 

report periodo 

Co Testing 

No testing watn aeeosqplinhed during 0«e«irt»«ra 

do Support 

Analysis tor redesign of the hot bleed port atrttctural rein> 

forcMBant in 10% completeo 

The theasmal and pressure stress analyses for chemical firing 

and with a prechill and lo3 second propellant flow raiiip and profile times of 

5g 10; 15f and 25 seconds are 85% completeo These analyses incorporate the 

new 6061-T6 aluminum injector^to-nozzle adaptero 

The steel nozzle jacket is presently being stress analyzed for 

the nuclear firing environment as defined by the new heat-up rateso The 

analysis is 70% completeo 

Two full length "U" tube speciuene were assembled during 

DeceBibero The tubes and simulated jacket sections used for these specimens 

were re-worked from scrapped components which did not meet blueprint dimen" 

sionel requirementSo but did permit obtaining assembly and processing datao 

Specimen number one was assembled by Department 9670 and 9660 personnels 

Groove widths were 0o037 to 0o038 inch and alloy preplaced on both sides of 

the tube legSo The third tube could not be forced into position and specimen 
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fabrication was abandonedo Specimen number two was assembled by Department 

9670 personnel at Pyrocjet Incorporated^ San Carlos« Nioro braze alloy wire 

O0O20 inch in diaueter was preplaced on the grooves adjacent to the shim arcaso 

Nioro brase alloy foil OoOOl inch ±n thickness was resistnce welded to precut 

stainless steel shims of predetermined thickneeseso These shims were forced 

between the tubeso Tube contours were such that tube legs did not bottom 

the grooves between the cylindrical and the convergent sections and hydrotest 

failure occurred in this area at 1080 psio 

2o Planned for January 

ao Ekigineering 

Evaluation of the U»tube nozzle tube»to-jacket braze joint will 

have been completedo Three specimensj in addition to the current one^ will 

have been brazed; hydrotestedo and sectioned for detailed analysiSo Conciirrentlyg 

the braze joint repair procedure will have been established, based on test 

experienceo The results of these investigations will have been incorporated 

into the U°tube nozzle designo 

Complete redesign of the U»tube nozzle concept will have been 

accomplishedo This effort will include all the experience gained on fabrication 

of the two U-tube nozzles currently being builto This design will be incorpo<= 

rated in future U~tube nozzles» 

Final J-tube nozzle assembly drawings will be available early 

in the report period. 

Evaluation of the joint configuration, t«be-to«jackets will have 

been completed, and the design will be incorporated into the noaslco 

Drawings will be released shovTinj, the installation of copper 

baffles into the stainless steel injector S/U 0242o Alsoj an injector develop-" 

ment test plan will be written and publishedo 
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bo Fabrication 

Installation of the tubes into the nozzle 008 jacket$ including 

brazings will be completedo Fabrication coiaplotion of the nozzle is scheduled 

for the second week of February 1964o 

The jacket will be ready for nozzle 009 tube installation dia-ing 

the first week of Jaauary 1964, however, tube delivery from Marquardt is not 

expected until the middle of the montho Based upon this., tube installation will 

be nearing coapletiou bj the end of the report periodo Nozzle fabrication will 

be complete in the first week of March 1964o 

The J^tube nozzle jacket will be machined to the level of assembly 

for tube installation early in the reijort periodo Howovor^ the actual tube 

installation operation may be delayed if tube rework i>s required to incorporate 

the optimum joint configurationo 

Hot bleed nozzle S/N 013 will be cast duriaĵ  the third week of 

Januaryo Radiographic inspection and interpretation of the x-rays will !3e 

complete by the end of the report periodo 

Nozzle S/N 014 will be ready for the first furnace braze cycle 

by the end of Januaryo The nsw port manifold^ flangej and torus assennbly and 

thermocouple pass thrus will have been installedo 

NERVA adapter S/N 003N will be completed end delivered to sub-

store #11 during the third wook of Jaauary© 

The tapped and drilled holes v?hich mat a the thrust support struc<= 

turss injectorf and aluminum njanifold will be completedo The risji seal between 

the adapter cccting and aluminuss manifold will also be welded into place for 

adapter S/N 004Ho 

Long lead components for adapters S/H Q0t5N and S/N OOGN 

necessary for initial tube layup will be started during the report periodo 
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The orifice pattern for injector S/N 0260 will be completed 

during the report periodo In additions the copper baffles will be brazed into 

the injectoro 

Injeetor S/N 0242 will be completed to the point cf patters 

installationo 

The stainless steel face plates of injector S ^ 0112 will be 

removed and replaced with copper face plates during the peport perioSo 

Fabrication of the new injector will be started during the 

second week of the report periodo 

The skirt S/K 001 will be complete on weld mandrelo Furnace 

brazing will be acccmplished by end of January* The skirt will be 70% cwnplete 

at this timeo 

The water cooled adapter will begin layup in first week of 

Januaryo The component will be removed from weld mandrel by ths end of January© 

Pump discharge line fabrication will continueo Turbine inlet 

lino fabrication will be initiatedo 

Co Testing 

No testing is scheduled during January* 

do Support 

The following full length U-tube contoured specimens are scheduled 

for asaembly and bracing during January: 

(a) Specimen Noo 3 

(1) Groove width Oo037 to 0o03S 

(2) Shim size 0,006 to OoOOS 

(3) OoOOl "U" foil around shiaa 

(4) Oo020 wire on each side of groove 

(5) Six each standard size tubes, and one split tube 

The above is to be brazed^ with closures weldedo 

r^7«» 
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(b) Specimen NOo 4 

(1) Groove width Oo041 to 0o042 

(2) Shim size OoOOS to OoOlO 

(3) OoOOl "U" foil around shim 

(4) OoOOl foil preplaced in shear areas 

(5) Six each standard size tubes^ and one split tube 

The above specimen is to be brazed, with closures walflâ o 

(c) Specimen NOo 5 

(1) Groove width OoOSl to 0o052 

(2) Shim size OoOlS to 0o020 

(3) OoOOl **U" foil around shim 

(4) OoOOl foil preplaced in shear area 

(5) Six each redesigned tubes (to accommodata i^iaw) and 

one split tube « 

The above specimen is to be brazed, with closures weldedo 

Specimens 3 and 4 will be fabricated upon receipt of the present 

designed tuboa scheduled for delivery during the first week of Januaryo After 

brazing, these specimens will be subjected to x-ray examination and hydrostatic 

teste 

Co ITm lo4o2 - THRUST STRUCTURE AND GIMBAL 

lo Accomplished in December 

So Engineering 

The design study of E^engine prototype thrust structures has been 

atoppad ponding the receipt of revised Saturn boost loads from REONo 

Evaluation of test data from the upper and lower thrust structure 

static testS; 748N emd 749Ne continuedo Work on the final test evaluation 

report for static test 748N ^as continuedo This report is presently being 

delayed due to the unavailability of manpower for the stress analysis supporto 
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Design of the tubular supports and end fittings for the pneunatic 

supply system tanks has been initiatedo This structure will initially be 

designed as a unit to be bolted on the upper thrust structurco The bolt<=°on 

concept will permit the pneumatic supply system tanks and support structure to 

be dynamic and static tested in CY 64 with existing thrust structure hardwarco 

Gimbal assembly engineering effort responsibility was transferred 

from the LRP Thrust Chamber Department (9663) to the NERVA Thrust Systems 

Department (8207)« 

Gimbal drawings^ 

documentation, and statna vara ravlavod by Daparteont 8207 personnel for familiar-

izationo 

The updating of gimbal drawings continuedo The release of updated 

drawings ia being delayed due to a lack of inanpower for stress analysis supports 

The gimbal cryogenic structural test fixture design was reviewed 

and approved by Department 8207 personnelo 

Preparation of the gimbal schock iand vibration test plan continuedo 

A preliminary thermal analysis was made on a proposed external 

gimbal ring designo 

A thermal analysis was initiated on the Rift flangco Boundary 

conditions were determined and preliminary hand calculations were madeo A 

computer is being used to calculate the thermal gradients in areas of inter° 

action of the flange, the clamp^ and the actuator supportSo 

bo Fabrication 

Fabrication of three each upper (S/N 006, 007, and 008) and 

lowmr (S/N 002e 0039 and 008) thrust structure assemblies continuedo 

Completion of gimbal assembly S/N 001 ̂  scheduled for coiuplution 

in December^ was delayed pending receipt of bearingSo These bearings were 

rescheduled for delivery in Januaryo 
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Co T e s t i n g 

No testing waa scheduled for Decembero 

do Support 

All the deflection data from the thrust structure resonance aunf^ 

(Test NV-DL-015-SV) were converted to graph fonso Evaluation of test data 

continuedo Effort on the final test data report for the resonance survey (Test 

NV-DL-015-SV) continuedo 

The final test data report (TR 749N) for UTS S/N 001 was publishedo 

The final test data report (TR 748N) for LTS S/N 001 is being publishedo 

Materials report MftR 63-^618, recommending Inconnel 718 alloy as 

a higher strength-to-weight ratio material for thrust structure applications 

waa issuedo 

2o Planned for January 

ao Engineering 

Design of the pneunatic supply aysten tank aupporta will be 

emqilotado 

The design study of E-engine prototype hardware will be continued 

pending receipt of design loads from REONo 

Evaluation of test data from the upper and IcHrer thrust structure 

atatic teats, 749N and 748Ne ivill continueo 

The gimbal shook and vibration test plan will be issuedo 

Thermal analysis of the RIFT flange will be completedo 

bo Fabrication 

One upper (S/N 006) and one lower (S/N 008) thrust structures 

presently being fabricated at Arde-Portland Incog will be completedo 

The four gimbal housing assemblies presently ^eing fabricated 

will be completedo 

The third gimbal assembly (S/N 001) will be completedo 



NERVA LRP"30 
MONTHLY LETTER REPOltT 

Two upper (S/N 007 and 008) and two lower (S/N 002 and 003) 

thrust structure assemblies^ presently being fabricated at AGC Downey^ will 

continueo 

Co Testing 

No tests are progranaied fi^ Jatiuary* 

do Support 

Evaluation of data from the resonance survey (Test NV«ffiM̂ 16"SV} 

ai.ll ba eompletedg 'and the final test data report will be issuedo 

The final test data report (TR 748N) for LTS S/N 001 will ba 

publishedo 

Do ITai lo4o3 =. PRESSURE VE.bSEL 

lo Accomplished in December 

So Ektgineering 

Work was initiated on the preliminary drawings for the location 

and fabrication of the attachment pads needed for the cold flow development 

testo The interface requirements for the instrumentation holes, pneumatic 

systems tube support brackets, the pump discharge line brackets^ and turbine 

inlet line brackets have been establishedo 

Advanced drawing change notices were written and released to 

revise the pressure vessel fabrication drawings to reflect the interface change 

order requested by WANLo The changes increased the inside diameter of the 

forward end of the cylinder and established a chamber on the inside diameter 

of the closureo 

The steady state thermal analysis of the nozzle pressure vessel 

flange was initiated and completedo The analysis was based on a profile taken 

through the bolt suction with both the keensert end helicoil insertso 
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Evaluation of metallic sealSg test series I, has been completed 

with the assembly and publication of the document remainingo Cryogenic 

pressure vessel seal testing studies continuedo 

Data evaluation of the titanium pressure vessel test (''''est 28(Mi) 

was not accomplished during the report period due to manpower prioritieso 

Plans for thread inserts (helicoil and Keensert) evaluation 

haire bean completed and testing will soon commenceo 

bo Fabrication 

Pressure vessel S/N 005 was machined for the NRX-A aoriea of 

instrumentation holes and was then turned over to Sub-subtask I0I08 for fit-up 

with S/N Oil nozzleo 

Pressure vessel S/N 002 was returned to the vendor to have the 

helicoils replaced and is presently scheduled for delivery to sub-subtask 1D1»8 

in Januaryo 

Pressure vessel S/N 007 is approximately 95% completCo The 

pressure vessel will be hydrotested prior to dcliveiry to AGCo 

Pressure vessel S/N 006 underwent hydrotest at the vendor°s 

facility and upon disassembly some of the helicoils backed out of the flanges with 

the boltSo An investigotion of this problem is underway and appropriate 

action will be takeno 

The fabrication of the new pressure actuated seal design was not 

initiated because the SNi>0«°C purchase order ajiproval was not received at LRP 

until 27 Deccobero Futhenoore, UIP has not received authorization to use the govern-
mant oimed vendor facilitieso 

Co Testing 

See Item d, Supporto 
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do Support 

Aluminum pressure vessel S/N 003 ̂  was received in the structural 

test laboratory on 12 Decembero Instrumentation was installed and the test 

setup was beguno 

Helicoil bench tests were initiated (Test 1050N)o 

Preparations were made for beginning the second series of seala 

toata in January 1964» 

A new wooden spacer, T-417212-2ci for use in reducing free gas 

•olUBO inaida the pressure vessel during gas pressure seals tests was completedo 

Stress analyses were completed for two component test conditions, 

the titanium pressure vessel test (280N)9 and the one zone aluminum pressure 

vessel now being run (909N)o Results are presented in stress reports N-83 

and N-139f, respectivelyo 

2o Planned for January 

So Engineering 

Design support of the pressure vessel program will be continuedo 

No major design changes are anticipatedo The investigation of the helicoil 

problem will be continued and every effort will be made to determine the cause 

and corrective actiono Results of the helicoil bench tests will be analyzedo 

Project direction will be provided supporting test 909N and the 

ambient tonperature series 2 seal test (904N-2)o 

The test report for metallic seals, test series 1« will be 

iaauede Cryogenic seal test planning will continueo 

bo Fabrication 

Pressure vessel S/N 002 will have the helicoils in the aft end 

replacedo The loD,, of the forward end will be remachinod and the vessel will 

be hydrotested for requalificatiouo 
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Closures S/N 003,, 004^ and 007 will be machined by the vendors, 

prior to delivery to ACX̂ , to incorporate the interface change order requested 

by WANLo 

Fabrication of tba ptmmmpm actuated aaala aill be atw^t%d in 

Januarys 

as Testing 

See Item d, Supports 

do Support 

Test 909N, a hydrostatic i»>oof {ureaaura toat of aluainun preasura 

vessel S/N 003, will be completedo 

Series 2 of test 904N, the metallic seals gas pressure lealtage 

test, will begin in Januaryo 

Work will be preformed on the transient thermal stress analysis 

of the pressure vessel for the NIUC-A2 power transient conditionso 

Eo ITEM lo4o5 - REACTO.i NOZZLES 

lo Accomplished in December 

So Engineering 

Studies were continued on evaluation of tube-jacket contact 

conductancee Cast samples are presently under fabrication for correliated heat 

transfer and ultrasonic testingo 

Heat transfer work was continued on the evaluation of thermal 

conditions in the NRX-A jacketo The transient jacket teiuperuture profile was 

established under NltiC-A2 flow and îower conditionSo Stress analysis was 

initiated on the abovco The NItt engine conditions, as outlined in model 

specifications, are being similarly analyzed for jacket temperature transientao 
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Design changes were adopted which seal the jacket from external 

leakage under the jacketo These apply to the area under the aft retaining 

band, the thermocouple pass throughsg and the three bolt coolant nippleso Tech­

niques are being evaluated for similar application at the core support flangeo 

The cast jacket from S/N 007 was evaluated for casting defects» 

Repaira VMra recommended for two discrepant areaso 

The new torus-flange assembly design ivaa completed for Nltt-A 

nozzleao It has been incorporated on S/N 015o 

Engineering surveillance was provided to follow fabrication effortSo 

Engineering effort on hybrid nozzles will be directed towards 

locating and repairing the leak sources in these nozzleso 

Transient and steady state theroial analyses were completed for the 

NRX<°A2 nozzle-pressure vessel flange with external bolt coolant manifoldo The 

analyses were performed both with and without a gap leakage between the nozzle 

jacket and tubeso 

A steady state thermal analysis of the N[iX«A2 nozzle-pressure 

vessel flange, with a profile taken through the bolt section with "Keenserts" 

and "Helicoil** inserts, was completedo 

New drawin{,s of the NRX-Propellant Feed Line to facilitate 

fabrication were releasedo 

Effort was initiated on a vibration test of the NRX-PFI<o 

bo Fabrication 

The test samples from nozzle S/N 006 and 007 flanges were heat 

treated and are being machined into R-3 test specimenso The defects found in 

the jackets were welu repairedo X-ray inspection verified soundness of repairo 

The nozzles were preliminary machined and bolt coolant fî ed holes in flanges 

were drilledo Uelding of exterior bolt cooland manifolds will be complete 

before Jnnuaryc 
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The casting of nozzle S/N 007 was grit blasted after two casting 

deacrepancies were weld repairedo 

A tube leak test after casting revealed leakage under the jacket 

on nozzle S/N 007o Location of the leak was found to be at the core support 

flange where the tubes are brazed inc Final disposition of the probleoi has 

been held up pending studies of possible repair methodso To date^ the repair 

procedure has been partially established at the aft retaining band ot the bolt 

coolant nipples and at the thermocouple pass<=through location and will be in­

corporated in fabrications These techniques keep the leakage internalo 

Nozzle S/N 012 was prepared for easting and is in the foundryo 

Leak prevention techniques were incorporated under the aft retaining band 

using steel wool stuffing and Easy-Flo 45 braze alloyo The thermocouple pass 

throughs were sealed with Premabraze 250 to prevent gas holes in the castingo 

(Gas holes could be caused by contamination escaping under pass throughs from 

action of molten aluminum)o 

The new torus'̂ -flange assembly was installed on nozzle S/N 015o 

Tubes were swaged and the nozzle was delivered to Pyromet for furnace braze 

of tube bundleo 

Viewport nozzle S/N 010 had Armstrong C<̂ 2 and lithumn silicate 

applied to the leakage areao However, leakage continued because of misappli­

cation and because the leakage area could not be well defined when applying 

the sealanto The nozzle was then turned over to Department 8200 for vibration 

testingo 

Fabrication of viewport nozzle S/N Oil was completed during the 

month and was turned over to Department 8200 for NtiX-Al cold flow testingo 

The new drawings of nozzle S/N Oil will be released next montho 
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Tests to locate the leak source on Hybrid nozzle S/N OOIH were 

not conducted due to a lack of special toolingo This special tooling was 

designed and put into fabrication for the nozzleo 

Due to delay in cosspletion of hybrid nozzle S/N 002He the test 

assembly builup was haltedo A mockup test assembly was sent to test zone "H" 

for stand activatiouo A special shrink ring was designed and fabricated for 

this nozzle, to ensure a seal at cryogenic temperatureso 

No fabrication work was done on nozzle S/N OOIL in Daeaoibar, due 

to other higher priority work in the shop and AGC foundryo 

The cast jacket of nozzle S/N 002L was chemically removed to pre­

pare thia nozzle for recastingo 

Nozzle S/N OOIN was received from Howard Foundryo It was visually 

and dimensionally inspectedo A large number of voids were noted in the cast 

aluminum around the throato It was decided to exaadne the nozzle thoroughly 

prior to making any decision to machine or scrap the nozzleo 

Fabrication of Nia«PFL S/N 003 continuedo 

Co Testing 

No testing was performed during Decembero 

do Support 

The steady state nuclear environment analysis for the NRX-

aluminun nozzle jacket, drawing 264800, was 75% completedo 

Twelve test fixtures simulating the leak area conditions on the 

S/N 005 nozzle were subsiitted for repair and leak testingo Four of the fixtures 

were repaired with four candidate materials, including three epoxy resins (one 

metal filled, one alumina filled and an unfilled flexible compound) and a 

metal filled lithium silicate compound with one epostqf topcoato Leak testing 
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will be performedo 

Testing will be performed at room temperature and -320F with 

pressures to 533 psio Both slow and rat.id pressure application will be usedo 

Pressure testing of S/N 010 nozzle has shown that only two of the 

six tube crack repairs were successfulo Notwithstanding these results, it is 

possible that this repair procediu>e and material may be effective in situations 

where the leak areas are more readily identified and more accessibleo Additional 

repairs will not be necessary since NRXA-10 is no longer intended for flow testo 

Voids between support webs on the aft end of the S/N 9 nozzle 

were filled with a water soluble trisodium phosphate sodium pyrophosphate salt 

mixture to serve as a machining aid during groove cutting on the nozzle loDo 

The material can be removed with hot water or steam, following machiningo 

Work was begun to develop methods of sealing the interface gap 

between the chamber tubes and cast jacketo Three specific methods were con­

sidered: 

(1) Sealing the interface gap off at the core aupport flange 

and bottom end of the jacketo 

(2) Using organic (metal filled) materials to fill the gapo 

(3) Developing a metallurgical bond between the steel tubes 

and the aluminum jacket material to eliminate the possibility of a gap forndngo 

Fabrication was begun on special test samples and tube bundles 

to aupport the sealing programo 

The gating for the cast jackets has tenctatively been fixed to 

the configuration used in castings NRX»A<=>006 and 0U7a 

2o Planned for January 

ao Engineering 

Studies will continued on the contact conductance problemo 
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Cryogenic heat transfer tests will be conducted on thirteen different samples 

of cast jacketso Results from the recent cold flow test of S/N 004 (skin 

temperature data) will be utilizedo In addition^ ultrasonic evaluation of the 

test samples and possibly a nozzle will be compared with heat transfer data 

analysiSo 

Heat transfer and associated stress analysis on the NltX-A jacket 

will be continuedo By the end of January the jacket will have been coutpletely 

analyzed for conditions of cold flow, N12X-A2t engine, and chemical firings 

Relative stress levels will be used to establish acceptance testso 

A final decision will be made on repair and prevention of leak­

age under the NRX-A jacketso This will be incorporated on the drawings for all 

NItt-A nozzles in processo 

Evaluation of the tensile properties of S/N 006 and 007 nozzle 

Jacketa vill be made from the specimens taken from the flange areao 

Evaluation of the nozzle S/N 012 casting will be made on the basis 

of caat bara, samples taken from the flangeg and x-rayso 

Engineering surveillance will be provided for all fabrication 

affortao 

Engineering effort on hybrid nozzle S/N 002H will be directed to» 

ward fabrication liaison and the conductance of test stand U-4 checkout firingo 

The vibration test of the NitX-propellant feed line will continue 

and completion should be near by the end of January^ 

bo Fabrication 

Nozzle S/N 006 will have all the welding on the jacket and the 

heat treatment completedo Final machining and drilling of the flange should 

also be completedo 
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The casting of nozzle S/N 012 jacket will be accomplished late 

in Decembero Following engineering evaluation, repairs will be made, if re-

quiredo The jacket will be cleaned up, grit blasted, and preliminary machinedo 

By the end of January^ heat treatment should be accomplished and final machining 

beguno 

Nozzle S/N 015 will b@ furnace brazed for the first cyclea 

Following hydrotest, the interlocks will be tacked in place and brazedo The 

jacket repair procedure will be incorporated at the aft retaining band, bolt 

coolant nipples, and thermocouple pass-throughso Following a tube leak check, 

the tube bundle assembly will be mounted on the casting fixture and cast late 

in Januaryo 

The leak sources in nozzle S/N OOIU will be located and, if 

repairablog will be repaired and the nozzle put into storageo 

The new shrink ring for nozzle S/N 002H will be installed and 

checked for leakso If any leaks are found, these will be repaired and the 

noszle will be made available for TCA buildupo 

Nozzle S/N OOIL will be made available to the AGC foundry for 

casting during tho last week of Decembero After casting, the nozzle will be 

hydrotested and x«rayedo (If found acceptable) the machining operation will 

be startedo 

Nozzle S/N 002L will be made available to the AGC foundry during 

the first week of Januaryo After casting, the nozzle will be hydrotested and 

x-rayedo If acceptable the machining operations will be startedo 

Nozzle S/N OOIN will be x-rayedo The physical properties of 

the jacket will be evaluated from the cast-on bars parted from the pressure 

vessel support flan^^Co The tube bundle will be checked for leaksc If the 
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x-ray results and physical properties of the cast jacket are acceptable, the 

jacket and tube bundle will be repaired, and the nozzle will be machinedo 

Fabrication of NIUĈ P̂FL S/N 003 will be completed and fabrication 

of line S/N 004 will begin in accordance with the new drawingSo 

Co Testing 

Two IX)^1M- firings are planned for the fourth week of January 

to check out test stand H-4o The test plan for this series will be released 

the first week of Januaryo 

do Support 

The steady state nuclear environment analysis will be completedo 

Room temperature and cryogenic pressure testing will be performed 

on the repaired S/N 005 test fixtureso Four of the remaining fixtures will be 

repaired using the most promising material(s) if the schedule permitSo 

The S/N 005 nozzle will be repaired using the most promising 

materialo 

Fo ITEM lo4o6 - APPLIED RLSEARCU PROGRAM 

lo Accomplished in December 

Engineering 

So Pressure Vessel Assembly 

A report covering the results of laboratory tests to simulate the 

corrosion problem arising from the hydrotesting of the PVA when the metal ring 

seals (lead<^plated 6061-T4 Alo alloy) contact the 6061'»T6 alloy cylinder and 

closure, is being ivritteuo 

The investigation of the 6061-T6 forging from Marquardt which 

showed mottling on radiographs made by the vendor is being continuedo Tensile 

specimens machined from a section which showed raottling have been tested and 
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the results show tensile properties equal to or better than thoae fro» 6061 Al 

forgings - not exhibitring mottlingo 

The tensile specimens machined from the forgings used in PoVo 

S/N 004 were testedo Standard V-notched Charpy specimens were machined from 

these forgings and delivered to project engineering for further dispositiouo 

bo TCA Materials Development 

Quotations were requested for chemical analysis of the A^286 

material purchased from Camcar Screw and Manufacturing Companyo Vendor certifi­

cations of chemical composition have been received from Camcar covering the A>286 

material purchased from themo An appearent error in one of the certifications 

is being checkedo The report on the testing of this material has been held 

up pending resolution of this discrepancyo 

DVR 63»606 covering tensile testing of 16% Ni maraging steel bolt 

material was issuedo 

Co Gimbal Materials Development 

Re-evaluation of the Gimbal Materials Development Program was 

continued with principal effort being on a literature reviewo An investigation 

into the feasibility of hard coating 18% Ni maraging steel for gimbal appli<° 

cation was startedo 

do Cast Aluminum Jacket Development 

Effort for the report period was in direct support Of aub-aubtaaka 

le4ol and lo4o5o 

Co Orase Alloy Development 

Effort was in direct support of aub-aubtaak le4«lo 
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2o Planned for Januarj 

Engineering 

ao Pressure Vessel Materials Development 

The evaluation of mottled 6061 aluminum forging will be com-

pletedo A report on the tensile properties of forgings used in pressure vessel 

S/N 004 will be completedo 

A report detailing the ̂ erriwion simulation laboratory tests 

will be issuedo 

bo TCA Materials Developoient 

The report on testing of Camcar A<=>286 bolt material will be 

pttbliAhedo 

The testing of Inconel 718 bolt material from Vol-Shan will 

be started when the oiuterial arriveso 

Cryogenic testing («-423*F) will be started on both the 18% 

Ni maraging steel and the A-286 bolt materials when the AGC cryogenic lab is 

activatedo 

Co Gimbal Material Development 

The materials re^evalu.tion and hardcoating investigation 

will continueo 

do Cast Jacket Program 

Engineering support will be given sub-subtasks lo4ol and l(>4oSo 

eo Braze Alloy Development 

Engineering suiiport will be given to sub-subtask lo4ol<> 
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ITai loS - ENGINE CONTROLS 

Ao ITEM Io5o0 = CONTROL SYSTliM INTEGRATICir 

lo Accomplished in December 

Engineering 

Preparation of the contract year 1964 cost study was continued as 

«i^ the technical management and coordination of the Subtask lo5 efforto 

2o Plsuined for January 

Engineering 

All work will be concluded and a topical report describing accorap°° 

lishraents and statue at the end of January 1964 will be issuedo 

Bo ITEM lo5o4 ° HARNESS AND CONNECTORS 

lo Accomplished in December 

ao Engineering 

The test plan for evaluating wire^ cable9 and harness insulations 

was completed as was the test plan for evaluating remote assembly/disassembly 

electrical connectorso 

bo Fabrication 

The wire from Physical Seienee Corpo for the similated harness 

for EIT #504 was receivedo 

Co Testing 

Two conduit designs were tested to determine performance at 1500*Fo 

Both the Servi^Flex and Anaconda tubing withstood 10 minutes at 1500*F without 

daraageo The tubing was discoloreds but remained flexible^ 

A nickel clad copper wire with special woven ceramic sleeving 

insulation was successfully tested for five minutes at 1500*Fo A 1000 vac 

dielectic strength test conducted at ISOÔ 'F resulted in a leakage current of 

80 nvicroampereso 
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A test to determine the maximum current derating of a particular 

wire size in a space vacumn was completedo The test was conducted on a typical 

cable bundle consisting of 60 size Noo 20 Nickel clad copper conductor stranded 

wirec The center wires were subjected to the maximum current carrying capacity 

in accordance with MILoW»6160B| the wire temperature rise was monitored hj a 

thermocouple at sea level and 150(,000 feet simulated altitudeo The maximum 

steady state current carrying capacity derating at simulated altitude was 30% 

with a temperature rise of 30*Fo 

2o Planned for January 

ao Engineering 

In compliance with customer direction of 26 December 1963^ the 

engine control system development effort for the balance of CY 1964 will be 

concludedo Engineering, test planning^ and fabrication work in process will 

be stopped immediately or brought to a conclusion during Januarys A report of 

the Subtask loS development efforts and program status at the end of January 

1963 will be issuedo 

bo Fabrication 

Wire and cable components on order will be received in Januaryo 

This material will be stored for future development work on the Subtask Xo5 

efforto 
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ITEM lo7 ° PNEUMATIC POWER SUPPLY 

Ao ITtJ'l Io7o0 - PNEUMATIC POWER SYSTEM ASSUMILY 

lo Accomplished in December 

Engineering 

Revisions to the NCS<>400 program cost study (to reduce the scope 

of the Subtask lo7 pneumatic system effort during contract year 1964) were 

preparedo 

The preliminary radiation effects test plan for radiation effect 

testing of the E-block I pneumatic system components on pallet #931 was approved 

and issuedo 

Schematic diagrams for B-blocks I» 11^ and III and for the FX 

engine were reviewedo 

Some work was done on the FX engine layout and development lay­

outs; however, due to recent instructions all work has been discontinuedo 

Vendors continued detail design and fabrication development of 

the various pneumatic system control componentso 

Coordination and liaison effort related to the pneumatic syst«B 

components of the CFOTS program was performedo 

2o Planned for January 

Engineering 

Engine schematics for the E<°blocks Î  II^ Illg and the FX engine 

will be api/roved and distributed as part of the status report for the isubtask 

efforto 

The preliminary test plan for pneumatic system component testing 

on radiation effects test pallet #931 will be approved and included in the 

subtask status reporto 
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Engineering development work on the pneumatic system will be 

concluded during January 1964g per customer dircctiorto A report will be 

prepared defininji, the program accomplishments to date on systems and analysis 

work of the pneumatic system and outlining status of work at the end of 

January 1954o 

Bo ITEM lo7ol - PNEUMATIC I>OVVER SYSTtM COMPONENTS 

lo Accomplished in December 

ao Engineering 

Bellows and line component specification AGC 40187 was releasedo 

A preliminary test plan for non-radiation development testing 

of the test stand pneumatic connector was completedo 

Preliminary design of orifices for the E-block I engine wae 

startedo 

Design studies on the various test stand pneumatic connectors 

were continuedo These designs represent a backup design effort to vendor 

design proposals. 

A design review of the Aei?oquip (marman) test stand pneumatic 

connector design proposals was held and minor changes to the designs wer« 

discussed with Aeroquip personnelo These revisions will be incorporated in 

the revised proposal to be submitted prior to completion of contract negotiationo 

bo Fabrication 

A fabrication order was issued for three 3/4** test stand pneumatic 

connectors (TSPC), three 254" TSPC^ and three 5" TSPCo These will be procured 

from the Aeroquip (marman) Corporationo A memo outlining the justification for 

sole source procurenient of TSPC was prepared and submitted for outside procure'̂  

mento 
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DACO Metal Products Company submitted the lowest bid on fabri­

cation of four 38" diameter 410 CRES spherical (non^prototype) storage tankso 

Specification control drawings were prepared and approval signatures arc now 

being obtainedo The tanlcs will be fabricated to Qcal IIIo 

The two vendors supplying I'/Winch check valves ̂  Ho Wo Loud 

Machine Works^ Ineo and Wo Oo Leonard, InCo^ have both finished fabrication of 

detail parts and have started development testingo Both vendors are approximate^jr 

two weeks behind scheduleo 

The Roylyn Cooo supplier of the ^inch relief valve, has completed 

fabrication of a prototype valve r.nd is conducting development testSo Testing 

to date indicates that they will be able to meet the required leakage rates 

with further development of their metal-to»metal sealo They have completed 

fabrication of the parts for three valve assemblies with the exception of the 

valve bodieso The valve bodies will undergo final machining after the metal°°to-

metal seal configuration has been establishedo 

The Vacco Valve Coo completed assembly and all testing of the 

1%-inch filterso All four units successfully coiupleted the acceptance testso 

One filter was subjected to and successfully completed a vibration testo 

2o Planned for January 

So Engineering 

Engineering design and development effort on the pneumatic system 

components will be concluded during January 1964, as directed by the custoroero 

A report will be prepared defining accomplishiuents to date and the status of 

component development as of 31 January 1964o 

Some fabrication liaison on control components at vendors will 

be requiredo 
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bo Fabrication 

Fabrication orders fur test stand pneunatie ^sa^eetors and non-

prototype storage tanlcs will be cancelledo 

Fabrication of pneumatic system control components (check, shut°° 

off, relief, regulator valvee; filter) will continue until these items are 

eompleteo Procurement of these components was started during contract year 

1963o The components will be acceptance tested and inspected at the vendor 

plants by AGC source inspectors and after delivery to AGC, will be stored in 

the original shipping containar^ 

Four filters will be received from the Vacco Valve Companyo 

• 
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ITEM loB ^ SYSTEM ANALYSIS 

A„ ITEM l„8ol - NON-NUCLEAR DEVELOKIENT TEST SYSTEM 

1^ Accomplished in December 

Engineering 

A complete report of tbe dats <amalysia program vas 

eovpiledo 

Engine start up traamisma^ wmn investigated for 

several diffwruit tank pressures« 

Refinements of the CFDTS data reduction jnrograB 

(Noo 18080)9to take into account two phase flow, were startedo 

2o Planned for January 

Engineering 

Work will continue on CFDTS data reduction program, 

No. 18080« to include two phase flowo 

Flow problems and heat transfer analysis will be solved 

aa neededo 

Bo ITEM 1,8,2 - NRX REACTORS 

lo Accomplished in December 

Engineering 

The NRX"A1 in-house pre-test analysis report was releasedo 

Data from the NRX^Al in-house tests were analyzed and . 

presentedo 

The NRX error analysis program was completedi conclusions 

are being prepared^ 

The NRX»A2 pre^test analysis is in process^ 

=80= 



NERVA LRP»30 
nONTUL? lETlER REPORT 

2, Planned for January 

Engineering 

V/ork will be continued on the NRX-A2 pre-test analysis 

report» 

Final results will be obtained from the NBX error 

analysis psr*̂ p*«M» 

The next series of Al tests will be analyzedo 

C. ITEM lo8o3 - ENGINE ANALYSIS 

lo Accomplished in December 

Engineering 

The modified nozzle tube program is in operationo 

The transient engine digital computer program was eom^ 

piled and is in the checkout jd̂ ase of development-

Parametric studies of the four-inch hot bleed port were 

startedo 

Calculations are in process to obtain a eoi^puter progrm 

to predict test results on the hot bleed port programo 

A preliminary thermal analysis of a proposed external 

gimbal ring was completedo 

A thermal analysis of the RIFT flange is in xHroceaSo 

Band calculations are complete and computer runs are being madoo 

2o Planned for January-

Engineering 

Maximisa effort will be given to the completion of the 

transient engine computer models parametric studies of the hot bleed port 

will be continuedo 
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An analysis of the NARF propellant feed system will be 

initiated. 

The thermal analysis of the RIFT flange will be completed,, 

A study will be started on the four-inch hot bleed port 

t«tt eonfiiiiratioii. 

Engine capacitance effects will be added to all major 

ooMputer |a<ografflSo 

• 
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ITEM lo9 °° RADIATION EFFECTS 

Ao ACCOMPUSHED IN DECEPJBER 

Ic Engineering 

The design of the control pallet is essentially complete» 

All drawings have been sutoitted for final JKP approvals 

All drawings for MIT 905, except the top assembly drawings« 

are eompleteo 

Rework of the final report for MIT 901 to the revised foirmat 

requested by REON was continuedo 

The final test specifications and test procedures for MIT 904 

were continued,. Revisions to the test requirements, received from Subtask l'>2 

on 19 December« increase the test duration to 60 minutes irradiation time with 

a total running time on the bearings of 75 minutes,. This will require 

temporary shutdown during the test while the liquid hydrogen dewar is r̂ jfilled-. 

The final test plan for MIT 904 was revised in accordano? with 

the above requirements and transmitted to REON on 20 December-̂  

Data reduction and evaluation of EIT 501 test results wa;3 

continued,. 

The checkout of the bearing tester with bearings for ^HT 904 

was completed and the bearing tester with bearings installed was shipped to 

GS>/W on 18 December, 

Ihe drawings and basic pai'ts list for EIT 501 were revised 

to reflect the final test configuration with the revised shaker motor mountingo 

HIT 903 cox*rected test data were received from C3D/PRF on 

10 December and the data reduction and evaluation of test results was started» 

I4IT 902 data reduction and evaluation was discontinued at UfP 

until corrected test data are provided by C3)/Fffo 
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All engineering design tasks for the EIT tests were dis­

continued on 20 Decembero All drawings and engineering data are being 

forwarded to REON. 

Cost Proposal NCS»400 was completed and forwairded to REONo 

A revised thermal analysis for the EIT 502 dewar was initiated 

on 12 December» The boundry conditions were essentially the same as those 

used in the previous analysis (Rei)ort Noo 8207-63-18^ dated 6 November 1963) 

with the outer hydrogen both replaced with a helium purge. The analysis was 

terminated on 19 December| at this time the analysis was complete, but a 

report had not been written» 

2o Fabrication 

Fabrication of pallets for ̂ HT 905 and 906 and the control 

pallat was continuedo 

Fabrication of a control rack for control of IHT functional 

checkouts at LRP was continued» 

Fabrication of the shunt calibrator and regulator control 

panel for IWI 906 was continuedo 

The fabrication of the EIT 502, 503 and 504 "breadboard" 

prototype liquid level control systems were completedo 

Bo PLANNED FOR JANUARY 

lo Engineering 

The design of the pallet for MIT 906 and the control pallet 

will be coiopletedo 

Ihe final report for IHT 901 will be completedo 

The final test specifications and test procedures for M T 904 

will be completed and will reflect an irradiation time of 60 minutes and a 

total test time of 75 minutes. Due to the extended run time and the limitations 
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of the dewar tank^ it will be necessary to raflse the procedures that were 

used on IICT 902 and 905 o 

Data reduction and evaluation of EIT 501 and MIT 903 test 

results K^U be continuedo 

Data reduction and evaluation of MIT 902 will be resumed uposi 

receipt of corrected test data from (2)/Fl7, 

2o Fabrication 

The fabrication of new pallets will be reviewed with regard 

to program redirections received the end of December, Pallets not needed 

in the new program will be phased onto 

3, Testing 

Informal information received by telecon from GD/W is that 

MIT 904 will be conducted in the ASTR facility at ca>/FP/ the week of 17 February. 

The tests of the "breadboard" prototype of the EIT 502, 503, 

and 504 liquid level sensor will be completedo 
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ITEM 2ol ° REMOTE HANDLING EQUIPMENT 

Work on this subtask consisted of sub-subtask 2olo3 activity, as follows: 

Ao Accomplished in December 

lo Engineering 

Preliminary interface control drawings were initiated on itoa 

N-211 (fixtiure, lifting, rocket engine forward closure = remote)© 

The NRX-A2 operational support plan as revised by REON was rê ^ 

ceived and reviewed to determine the changes which had been madeo These changes 

were incorporated into revision 4 of the operational support plan and submitted 

to the LRP Program Office, along with revised provisioning data sheets, for 

transmittal to REONo 

Preliminary equipment requirement sheets were completed, permitting 

conceptual design of the following items to start: 

lo N-9 •= tool kit, rocket engine disassembly - remote 

2o N-137 " fixture, nozzle examination <= remote 

3o N-210 = fixture, lifting, propellant line 

4o N-218 = fixture, lifting, floor mounted support equipment -

remote 

Input for NCS<:'400 was submitted, including item identificationg 

description, costs, schedules, and backupo 

Detail drawings on item N"135 were completedo 

2o Fabrication 

Item N-211 unit awaits paintingo 

Bo Planned for January 

Engineering 

The int«rface contr'̂ l '̂ r»'-in̂  rill bo cor^rleted for item S"i:ii 
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^w (fixture, lifting, rocket engine forward closure =• remote)© 

Work on the NIiX-A3 operational support plan will be startedo 

Performance specifications will be completed and detail design of 

the following items will be initiatedg 

lo N-9 - tool kit, rocket engine disassembly -= remote 

2o N-137 •= Fixture, nozzle examination - remote 

3o N-210 - fixture, lifting, propellant inlet line - remote 

4o N-21B « fixture, lifting, floor mounted support equipment 

Equipment performance specifications and designs on the following 

items will be initiated for NRX-A2 supports 

Ic N-=265 - kit, polisher and grinder - remote 

2o N-266 - ultrasonic cleaner - remote 

3o N-267 - saw, specimen, metal cutting - remote 

4o N-268 - radiation material shipping container 

The NRX='A2 operational support plan will be revised, based upon the 

results of the post mortem task force© 

The final design review of item N-135 is scheduled for 8 January 1964o 
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ITE>I 2o2 ^ GSE CHECKOUT AND TEST 

Woxic on this subtask consisted of sub-subtask 2o2o3 activity, as follows* 

Ao Accomplished in Detember 

lo Engineering 

Preliminary interface control drawings were initiated elk iteii' 

N-450 (closure kit^ pressure testing, rocket engine)© 

Input for NCS-400 was submitted, includii^ item identification^ 

description, costs, schedules, and backupo 

Preliminary equipment specifications were initiated, permitting 

conceptual design of item N-469 (kit, dimensional checking, rocket engine)o 

The NHX-A2 operational support plan, as revised by REON, was 

received and reviewed to determine the changes which had been made© These 

changes were incorporated into revision 4 of the operational support plan and 

submitted to the LiU.' Program Office, along with revised provisioning data 

sheets, for transmittal to REON© 

Final acceptance test plans for items N-450 and N-451 were 

completed© 

2o Fabrication 

A fabrication order supplement for item N-450 was issued to 

incorporate proof and leak test requirements in the top assembly© Configura­

tion changes to engine hardware require additional coverplates and clampso 

Bo Planned for January 

Engineering 

The perforuiance specification will be cor.i]̂ ;lcted and detail design 

will be initiated on item 469 (kit, dimensional checkings rocket engine)© 
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The NRX-A3 operational support plan will be initiated© 

A conceptual design review of item 469 will be conductedo 

Design work will be started to modify item N-451 for use with the 

RN-6 nozzleo 

The N1{X-A2 operational support plan will be revised as requiredo 
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ITEM 2o3 ^ GSE LOGISTICS AND TRANSPOOTATION AND MAINTENANCE 

Work on this subtask consisted of activity in sub<°subtask 2o3o3, as follows: 

A© Accomplished in December 

lo Engineering 

Preliminary interface control drawings were initiated on the 

following NRX logistics, maintenance, and handling items: 

1© N-724 - semitrailer, rocket engine 

2© N-803 °- fixture, lifting, rocket engine forward closure 

3o N-809 == sling, beam type 

4© N-817A - sling, multiple leg «= 12,000 pound capacity 

5© N-914 - adapter, handling, rocket engine 

6o N-917 = stand, forward closure, rocket engine 

The NI*X=>A2 operational supî ort plan, as revised by REON, was 

received and reviewed to determine the changes which had been made© These 

changes were incorporated into revision 4 of the operational support plan and 

submitted to the LRP Program Office, along with revised provisioning data 

sheets, for transmittal to REONo 

An analysis of item N-915 (stand, rocket engine) was made to 

deteruiine the modifications required to adapt the stand for usage at the R-MAO 

Cold and Hot Bay© 

Input for NCS<°400 was submitted, including item identification, 

description, costs, schedules, and backup© 

Final acceptance test plans for items N-724, N-914, and N-915 

were completedo 

-90= 



NERVA liiP=30 
MONTHLY LETTER REl'ORT 

2o E'abrication 

lo I tem W-704 

LRP is in the process of re-evaluating the rejected legSg 

which were incorrectly fabricated from angle stock© 

2o Item N'-BOg 

A fabrication order supplement was issued to fabrication 

control on 17 December to incorporate a "C" change DCN in the top assembly 

(part number 278570<»9)© This change adds a 1-3/8-inch diameter pear-shaped 

lifting ring to the assembly© The links were pre-ordered on 5 December and 

arrangements are being made for installation of the added part on all unitSo 

3© Item N-914 

The pacing item for first unit is the coupling (P/N 279040-29)o 

4© Item N=gl5 

Modification of S/N 01 is still being delayed awaiting assembly 

and shipment of NRX-Al© The status of S/N 02 and S/N 03 remains the same© 

5© Item N-916 

Shop orders were released to incori^orate weld-on guard rails, 

required by the LRP safety engineer© Material to accomplish this work is avail­

able in sub°>stores #11© 

Bo Planned for January 

Engineering 

Interface control drawings will be completed on the following itmis: 

lo N=724 ° semitrailer, rocket engine 

2© N-809 - sling, beam type 

3o N-817A - sling, multiple leg - 12,000 pound capacity 
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4© N-914 - adapter, handling, rocket engine 

5© N-915 - stand, rocket engine 

6© N-916 - maintenance platform, rocket engine 

Design work will be started to modify the following items for use 

with the RN°6 nozzle: 

lo N»813 - beam, hoisting, nozzle ^ rocket engine 

2© N-918 - stand, nozzle, rocket engine 

Work on the NRX^A3 operational support plan will be started© 

The NRX-=>A2 operational support plan will be revised, as requiredo 
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ITEM 2o4 •" INSTRUMENTATION 

Ao ITEM 2o4ol - NON-NUCLEAR DEVELOPMENT TEST SYSTEM 

1© Accomplished in December 

A CFDTS instrumentation procurement list, stating the type, range, 

part number, quantity ordered, and purehase order number, was prepared for all 

instrumentation ordered by Department 8771© 

CFDTS "NRX Type" instrumentation selection were listed for the 

Instrumentation Data Book© 

2o Planned for January 

No special activities are planned other than a continuation of 

present activity© 

Bo ITEM 2©4©2 - NRX INSTRUMENTATION 

1© Accomplished in December 

&c Engineering 

Data book inputs for all NRX-Al cold flow instruments that will 

be used have been completed© The Physical Sciences Test report, as noted in 

the November,report, was received and data book input was prepared from this 

reporto The report reflected no dielectric break down when the single layer 

"U" film cable was subjected to a wet 150 PSI pressure bomb test for 24 hoursu 

The Statham redesigned units were not received during this 

report period© 

The cost proposal on the Ni{X-A2 kit, as noted in the November 

report, was completed and released© Final selection of the instrumentation 

kit components based on the non-̂ nuclear test as described in this report is 

now under way© The NiiX=A2 kit parts planning list will be completed by 1 

January 1964o 

There has been no activity on NliX-A3 hot flow instrumentation 

since the previous reporto 
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bo Fabrication 

Coordination with procurement activities was continued to 

assiure delivery of a complete NliX<̂ Al cold flow instrumentation kit by the 

end of December, since the November delivery date was slipped© 

Procurement followup on the selected components for NRX<^A2 

hot flow instrumentation was continued© 

2o Planned for January 

ao Elngineering 

Engineering support on NRX-Al cold flow instrumentation will 

be provided for any problems that may occur in delivery of the NRX-Al instru­

mentation kit and subsequent installation at NRDSo 

Engineering followup and review of proposed and selected NRX-A2 

hot flow instruments will be continued© 

C© ITEM 2o4o4 - MECHANICAL lUIUJiATION TEST INSTRUMENTATION 

1© Accomplished in December 

a© Engineering 

An additional requirement for a 750 psia radiation resistant 

pressure transducer on MIT >̂ 904 has been received© Advance quotes and fab­

rication orders are being processed© 

Fab orders have been cancelled for the Statham A517 accelero­

meters planned for use on MIT 903, 904, 906, and 908© These instruments 

will be superseded by piezoelectric type accelerometers© AGC specification 

control drawing 701565 in conjunction with AGC srecification 42285 for 

Clevite Model 25D21 satisfies the requirements, and will therefore be used© 

A fabrication order is being processed to procure these instruments© 

Rough drafts of the technical rueiuorandums concerning operating 

instructions for the 24 channel calibration sets (STE for 2o4©4 and l©9o5) 
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are completedo They are currently undergoing review by departmental 

supervisors© 

b© Fabrication 

Two each RTT calibration sets (STE for Sub-Subtasks 2©4©4 and , 

l©9o5) have been acceptance tested, accepted, and dispositioned to sub-^stores 

11© 

c© Testing 

Followup on MIT instrumentation acceptance testing is continuingo 

2o Planned for January 

a© £<ngineering 

Technical memorandums for the calibration sets are to be com­

pleted© Specification control drawings will be started for MIT #907, #909, 

#910, #911, and #912 test instrumentationo 

bo Fabrication 

Procurement followup and liaison will continue for MIT #903g 

#904, #005, #906, #908 and t\70 each 900 control pallet instrumentation© 

Co Testing 

Followup on MIT instrumentation acceptance testing will continuso 

Do ITEM 2o4©G - NON-NUCL;JAR INSTRUMENTATION DEVELOPMENT 

1© Accomplished in December 

a© Engineering 

All NIUC-AI components presently intended for utilization have 

been non-nuclear qualifiedo 

Final reports are in progress for the laboratory environmental 

tests of the NRX-A2 candidate transducers© 
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Coordination with manufacturers of bonded strain gauge pressure 

transducers for Nl^-A2 continued through Decembero BLH has indicated that 

the production of prototype FDA-R type pressure transducers is still on schedule 

and will be delivered in Januaryo These units are being considered for 

NtUC-A3 selection, and as possible backup to a modified N1UC-A2 kit© Preliminary 

work was started for the NIUC-A3 candidate transducer selections© Development 

efforts were continued on the two wire and coaxial W/W 26% re-thrust chamber 

therniocoupleo 

Two all^aluminum model Noo 400 Taber units were received on 19 

November© One unit is rated at 0-750 psia and the other at 0-1000 psia© Both 

units have foil gauges which are bonded with epoxy© They are presently under­

going acceptance testing in the LRP transducer laboratory© 

As noted under cable development in the November report, du Pont 

provided one quart of the new adhesive, code number PI-2200© This material 

was forwarded to Physical Sciences Corp. to be utilized in the fabrication of 

a sixty foot test cable© 

A specification control drawing and formal specifications were 

completed for the copper constantan thermocouple (for use on the nozzle torus)o 

Six each prototype units arc presently being fabricated at LRP© These units 

will be utilized for non-nuclear and nuclear testing© 

A non-nuclear test program was com̂ .leted on 16 December© The 

test was conducted on the following instruments: Microdot strain patches, AGC-

LRP tungsten/tungsten^rhcnium thermocouples. Physical Sciences Corpo and 

Consolidated Controls Corp^ differential and absolute linear variable differen­

tial transformer pressure transducers, a Servonic potentiometer type pressure 

transducer, and Clevite model 25D21-X accelerometers© A report will be issued 

by 1 January 1964© 
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The cold flow environmental test involving a Taber Model 185 

pressure transducer as noted in the November report was completed© The 

Taber unit maintained an ambient air temperature of +65*F even though the 

six-inch long transducer iupulse line at the pressure tap of the pump dis­

charge line read a '°425*F© Based upon the above test, all NliX instrument 

component specifications will establish the total error band between '<-30*F 

and +130»Fo 

bo Fabrication 

There was no fabrication activitye 

c© Testing 

All non-nuclear laboratory testing has been completed for the 

NRX-A2 candidate transducer selections© 

All environmental testing of the NRX-AICF backup instrumentation 

has been completed except for vibration testso 

The January quarterly revision of the NERVA Instrumentation 

Data Book was submitted© 

2© Planned for January 

a© EIngineering 

Test plans will be written for the EIT tests in CY 64o 

bo Fabrication 

Upon completion the all aluminum No© 400 Taber foil gauges will 

be removed and the sensing elements plus new gauges will be forwarded to REON 

to have the gauges bonded to the sending element utilizing liockide© The 

sensing elements will then be returned to LRP where they will be reassembled 

and retestedo The second test will be compared to the acceptance test to 

determine the effect of Rockide bonding© 

Taber will deliver one each 0-750 psia and 0-1000 psia unitsg 
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Model 401g by 1 January 1964o The difference between these two models is 

that the model 401 employs welded Microdot strain gaugeso 

Standard Controls has indicated that two evaluation units will 

be delivered in the first week of January (Reference the November report)o 

Co Testing 

Environmental testing will begin on candidate transducers for 

NRX-ASo Non-nuclear and nuclear testing of proposed and selected instruments 

will be continuedo 

Physical Sciences will deliver the 60 foot cable test sample 

by the first week of January 1964o 

Non-nuclear tests of the copper constantan thermocouples are 

to be completed by 15 January 1964o 
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ITEti 4ol » PROGRAM PLANNING AND CONTROLS 

lo Accomplished in December 

CY 1964 Program Plan PERT Networks were reviewed and interfaced 

with REON personnelo 

CY 1964 PERT Networks were checked against the work statements and 

hardware donand and test scheduleso 

New PEitT Netwoiics were distributed to the subtaak engineers and REXMfo 

NRX computer runs were updatedo 

PEl^ biweekly reports were prepared and sitlMaittad to REONe 

26 Planned for January 

CY 1964 Program Plan PEiiT Networics will b« nodifled to conrespond 

with ravisions in NCS'-400Ao 

Milepost listing contained in RN 63005A will be modified to correspond 

with revisions in NCS«400Ao Terminal events for which critical path is cal° 

culated will be selectedo Weekly monitoring and biweekly reporting will be 

made against these milepostso 

NRX computer runs will be updatedo 

CY 1964 Development Program computer runs will be initiatedo 

PERT biwec&ly reports will be prepared and subciitted to REONo 
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ITEM 4o2 =̂  raSCAL CONTROL 

Ao Accomplished in Decembes' 

NCS«400o Contract Year 1964o Revised^ was submitted to REON on 16 

December 1963» Subsequentlyo NCSc>400Ao prepared in response to SNPO TWX NR 749 

from Ro Wo Schroeder to Wo Co Houssg was submitted to REON on 30 December 1963? 

Bo Planned for January 

A definitive cost study will be prepared to define a reduced level 

of LRP effort during contract year 1964o 
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ITI« 4o3 « TtXIiWICAL liEJ'OtrrS 

1« Acconplished in Docombor 

NCS-400 (CY 19S4 IVograB Plan) «aa prepared and subnittod to UEONo 

LRP weekly stetus reportsg biweekly PLitT reports, and the aMmthly 

letter report were prepared and aubmittod to KEONo 

2A Planned for January 

NCS-400A, CY 1064 Program Plan Rowised will be prepared and aubiiiitted 

«• «eoN. 

LRP weekly status reportso biweekly PLKT roportsg the sonthly letter 

reports and the document listing report depicting documentation released during 

the SNP-1 contract period ondlag 30 Septeober 1963 will be prepared and sutmiitted 

to imiNo 
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ITll'. 4 .4 " CfcJKYlUL UATA SY:>T '̂, 

l e Aceonpllshod in December 

I ^ i B o e r i n g documentation Including drawing l iBts« drawing number 

control roportSf and iiAaL s p o e i f l e a t i o n e received from iiEiUN were distributedo 

2o Manned for January 

Routine d i s t r ibut ion of enginoeriag doetwestatimi i r i l l be aniKtalnedo 
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^^ ITEM TASK 5 - SPECIAL TLST E-'UIPMENT 

Ao ITEM 51 - LRP TEST ZONE C (Test Stands C-6 and C-7) 

lo Accomplished in December 

The NRX-A cold flow tost system was activated, a CiN„ and an lUr, test 

being conducted on 22 Decembero 

The transducer simulator system was completed (5191470) on 31 Decembero 

2o Planned for January 

The fabriC'.tion and installation of conduit and cabling for a control 

system for TPA testing on test stand C-7 (5191430) and the fabrication and install­

ation of instrumentation and control equipment for test stands C-6 and C-7 (5191450)9 

which were due for completion on 31 December, will be delayed» The systems are 

complete except for work that must be done while the test stands are shut down.. 

The heavy test firing schedule will not permit the shutting down of the test stands 

at this time but completion will be accomplished by 31 Januaryo 

Bo ITEM Sc.2 - LRP CHYGGINICS L/iB. TEST ZONE "A'» 

lo Accomplished in December 

Preliminary approval of the specification bid package on the hydraulic 

system of the gimbul tester \ as received from the project division on 9 Decembero 

The bid package is being, prepared for the various processing steps lerding to 

revicwal and bidding by outside vendors (5200100). 

The design of the spin test drive adapters was initiated (5201124) 

on 12 December with the receiĵ t of criteria, for the adapters. 

Design efforts on the turbine speed probe tester (5201142) have been 

'shelved until the goals of the current prô iram have been more clearly defined. 

2o Planned for January 

The bid packaj,e for the giuvbal tester will be submitted for biddingo 

fl| Evr.iuation of the bids should be accomplished in January with award of the contract 

in Februaryo 
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Design of the spin test drive adapters (5201148) will be completed 

during the month r.nd pre-procurement activities will begin at that timco 

C„ ITEM 5c3 « LRP T.ST ZONE H 

lo Accomplished in December 

On 5 December 1963, on checking the operation of the repaired vacuum 

pump on vessel VH 10, a Chicago Bridge & Iron Company employee found that the inner 

vessel had developed a leak. Subsequent te>sts verified this fjicto CB&I was immed­

iately notified by wirco 

CB&I pressure vessel personnel inspected the vessel on 6 Decembero 

On 18 December, Pearlite insulation was removed from the top section 

of the annular space to enable CB&I people to inspect the top nozzle connections 

for leakage,, 

On 20 December, the vessel was pressurised and the interior connections 

were checked for leakage with "leak-tek" solution. A leak was found on the four-

teen-inch vent piping nozzle and another leak on the twelve-inch fill piping nozzle. 

Both leaks were in the shop fabricated transition sectionso On the 

fourteen-inch nozzle, the defect was in the form of a minute tear v;here the fillet 

weld joined the silver bando It is presumed that the separation of metnl v.as a 

result of poor fusion and the applic.-tion of severe stresses from either (a) shift­

ing of the inner vessel, or (b) reversal of stresses in the aluminum, silver, stain­

less connection by the reduction of temperatures accompanying the introduction of 

the cryogenic media. The leak in the twelve-inch nozzle v/as in the form of a pin­

hole. The transition sections were made and velded by Linde Co. 

On inquiry, AETRON v;as advised by CE&I that they int̂ ĵd to have the 

repair welding done by a wilder from their Chicrgo shop viho is qualified for the . 

material and velding process used on the transition noẑ '.leso 
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Tin'e involved in veissel repair is directly associated with the degree 

of success obtained in the v.-elding oper. tion. The Chic go office has informed the 

local Ct&I supervisor th^t the most difficult connection to ŵ elo is the silver to 

stainless ste«slo "t.hile this defect is only a pinhole and is in a favorable \-eld­

ing position, they stated th.-.t in this material connection, the defect could pro-

pugate under the arc to the extent of resisting closure by welding in positiouo 

If this were to occur, it would be necessary to replace the nozzle= AET^ON has 

requested CB&I to provide a welding engineer for on-the-job surveillance of the 

welding operatiouo 

Contractor 'vork on test stand H-4 under specificftion 6740 wtis com­

pleted on 9 December, including the punch-list clean-up th.t was necessaryo AGC— 

activation of test stand H-4 without a diffuser (530103?) vms started on 6 December, 

with this phase of the activation (5301037) to be completed Ly 27 Januaiyo 

The design of electrical controls for ejectors on test stand H-5 was 

completed on 6 Decenber and sent to NASA for reviev (5300449) on 9 Decembero Other 

design work was completed on 11 December toward the activation of test stand H-5 

for CFDTS testing. These designs include special work platforms for the CIDTS 

and ejector test system (5301648), the ejector for the GNg piping system, (5301650), 

and special ducting to adc.pt the simulator interface to the injector inlet (5301652).o 

The completed designs were sent out for bid and T'AGA approval on 11 December. 

(5300421, 5300429, and 53C04G4). 

The activation of test stand H-6 (5301510) was initiated on 8 December, 

with completion si ted for 10 February 1964a 

The .esî n̂ of the Ti CV test fixture and related pipiut, w~.s cor.pleted 

(5301025) on 10 December and sent out for bidding in specifico.tion 6618 on 10 

Decembers 
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^ ^ Concurrent vith the leak problems encountered on vessel VH-10, a 

cr.tch vessel flare stack m: Ifunctioned to the extent of progressive burning into 

the stack during venting oper?.tions9 Some thermal damage occurred t the upper 

portion of the st; ck. The flare stack is under repair and certain modifications 

to the de,̂ ign of the upper portion are under consideration. 

2o Planned for January 

If no prollem develops, repairs should be completed on vessel VH-10 

by January 1964. In the event of reversals in the welding repair operation, the 

replacement of defective nozzles will result in removal of ."issociated connecting 

piping. CB&I wcs reluctant to discuss the amount of time required for this operationo 

The rctivation of test stand H-4 without a diffuser (530103G) wdl-1-̂ be 

accomplished by 27 January. 

The procurement of a acryogenic reference junction sheduled for com­

pletion (5391488) on 19 December has been delayed by the inability of vendors to 

meet the requested delivery dates. The procurement completion can be expected by 

6 Januaryo 

The response to bid requests for specification 6618 should be completed 

by 7 Januaryo Award of the contract will be made on 31 January. 

Do iTEti 5.8 - SACRAMENTO PU^ITS r i s e . L/ILS. (STii) 

lo Acconplished in December 

The fabrication of an excfter base plate for the SRP vitration labora-

--• tory (5801166) was completed on 7 December. Also, the procurement of a low fre­

quency drive unit for the SRP vibration laborft-->ry (5801168) was completed on 30 

Lecember as activ. tion of laboratory a'&pport equipment continues. 

2. Plaimed for Janupry 

Installs tion of The low-frequency drive unit will be made in the 

^W vibration laboratory (5801168)o 
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ITE>i 5o9 ° LRP ENGINEERING LABS (STE) 

lo Accomplished in December 

Procurement of the second LN„ leak vessel (5001103) was initiated 

on 4 December after the tests on the first vessel proved the acceptability of 

the designo 

2o Planned for January 

OoPo procurement and fabrieatioB of ̂ e necmiid Ul^ Itk. tank will 

be continuedo 
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ITÊ ^ 6.2 - LRF T.LGT 3G?JE_A__(_GP)_ 

F „ Accomplished in i^ecember 

The desicns of the G?J_ hecting system (62010C6) and the LH^ piping 

extensions (6201210) have been Iialted until the scope of work thc.t can be accom­

plished under the new budget cc:n be determined. 

Tlie necessary requisition for procuring the spin test drive motors 

is in preparationo Upon completion, the requisition 'ill be sent to purchc.sing 

for contract bidding (6200103). 

Design of tbe b aring seal eisseiably equipment was completed (6r.01046) 

on 6 December. 

A fifty ton hydraulic press was received at the cryogenic laboratory 

on 18 December and is being prepared for installation. 

The quotes received from vendors on the bid rcuest for a power tube 

bender were evaluated and the purchase crr'ler •.as placed (62010G8) on 17 Deceniber. 

Delivery is expected curing t'̂ e next report period. 

The b;-lt.nce of the task is in process of hein re-evaluat?d Tor ad­

justment due to a revised budget. 

2, Planned for January 

The re-evaluation of subtask C.2 will be accomplished ond the scope 

of ef::'ort T7CJS defined to i-eot t e new bud. et requirements. 
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IV. WEIGHT AND BALANCE CHANGE REPORT 

There have been no weight and balance changes during the month of December. 

If any changes occur, they will be reported in separate documentso 
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6 January 1964 

This Enclosure will bf subc^itted under separate covero 


