
S{CTlOll "
,,~ IROO~ ROCKET SHTE"'S OlVISIO"

STATUS REPOIlT

ITEI LAIOAATORY
RESEARcH

I "STAlLAT IOIlS {FOR) OESCRIPTIO"
-,., "'IG" ENERGY

ROC~£T ENGINE
RESEAIlC" NERV" NOVA cng'"'' pcopellaM fccd .yU"'"

010250 te.... '" I "v.. st I~tlo<l will ,.-
(N .II.IIe"nebury) eluoM tucbop_ "booUtc..ppl"g"

tc... , fluId I"".bllltl .. ,.
'"""glne fl"" p......,.e. ud cqul_ot

pccfo,ma"ec cv.. luatlo"•.

STATUS : Th. f I.. t liquid "Ivoge" daU t ... t Cun, ".-
<Icc .ltltuoM co<ldltl""., -- c""",l.t.d Ju,,"cy ,,-
II .... ".c..... ,y to c<np,,,,,,I.c .""'" of the dat. ch.,,'
""Is <hJ. to uc... lv. "ol.c l.v.. l>. III""c fullity
p'obl ........r. e~pc,i."".d .. ;tn the "i"09o" P"'g. -,
,~- ,..

i"it "."""' ""hc h<l. be"" ."clb"ted to ".
Ro."""",t t."'P."toc. .c",o, p""ec .~pply ".. twocll. ,.
IM<c........"gi""u fr"", Rockct Syu..... 01.1.1"" h...
""ck.d dl,cctly .. Ith Ro."""",t I" ...~.. to cllool,

M" thl' pcolll_. " HhouSn pn.. i .i"9 ,,,,"Ito _cc
obt.l""d ,. the "I.bor..ocy". th... e r"'ulto could "Ot
be obU;n.. d ,. ". fl .. ld 1"".ll.tl"". The "1<c0ge"
pucge .ystCO'! p,oIIlo.... h<lv. bo... correctcd.

A ...c""d liqvld "IU0ge" ... tcn ru" .... .n...... t .. d
on J ...,,"cy 26 ...d .....bo"cd due to high "01 .. 1..... 1
on .pp,oximal .. ly 6~ of i",u.-nt•• I"" eh"..""I •.

- The ....Jo, f.clllly"",c""n1ut pco.,_ enc""".e'.o .... "pp"c-
..nt f.llu,.. of one hyd'''vlle P""",ln9 ""it. At the Curr..nt
U ... wo,k I> continuing On bo.h of the ... pcolll ... "cc...

OI""C .... n lho<e p'oII'"" .1rully "",nti"".d, Ih.....Jor ,.-
pcdl ...nt ,.. Ilqvld hydc09"n tnt rv" h ,,, luk_tlght
.ulI"g of t .... Rock.. tllync p""", dISC"'rg.... I•• ""ICh ....
found to l.oak .. liqvld "I<cog." t_.. r"tu'''' . Pouibl ..
"I tc, ... t iv'" .,.. pc....nlly vnclec 1:"".1 de,.. I"" to "I I""

• liquid hyd,,,!!.. n t ...... llh.,.,. ","u'dlng the f.cllity .
The " .... of p'oIIl .... i"dlc".d In prlo' '''pOcts " ..
fall"".,.. '" n... John ZI"k fl.'. de.lgn ..... p'"",," to bo ..11.-
f"etocy In I"" .c.n,

,- The Unk "clapt .. c fI.ng.. .,.,tC' ''0'' e1"g .... be.. n .ul.d.. llqvld nlt,og,," t_..catu'C·i """,,"vu, .dditi"",,1 _ck
,_In. to be don. "" tho I nnu "0" eI ng ..,.1. A ...eo"d
Ilqvld nl<cogen cia •• '". h schcdulcd foc '" nrot _ck

"' Feb' .... cy. ~ do ... of ". fl.o< Hqvld hyd'og.n t ....
CV",:.::Ppcoxl ...... ly 1_ ..eek••ft",. 'lICc.uhl llqvl d
nl .. cn claU cv".



SECTION II

PlUN 8ROOK ~OCKET SYSTE'lS OIVISION

TEST 0~£R"T10NS R£POU

FOIl 11;£ IlON11; OF

H8RU,l,ky 1%10

8·1 NI~H EH£RGV
RO(ll;£T ENGINE

RESEAACH .....
OT0150

(N .M.IIIM.berry)

N[RV" ugln., prOF4llut f ..d .yu...
t •• to. Th., In..ttlg.,.lon will In'lud.
turb"!'ump "booUtrapplng" tnto. fluid
In.tabilltl .. In .~., e"91n. fl .... pu
tag.. and equl_nt pertor.....u "vll"_
atlon••

,-,

On Feb,..ry 11. the ,",ond lIq"ld nltrog.n doll ,un undor
Iltltvde 'ondltlo,...... 'anpl.ted. A"o,dl"9 to the low"
proJ.ct ""9ln.,.,r, .ho dotl oppouod •.,tI.facto,v .. Ith tho
oxtOlItlon of th., Ro."""",nt t..."uat"," IIn.o, ,hunol,.
To ,.,duu th., nol .. In th.... lg I., lndlvldiJal It,,,,IV'
aco being In".,ll.,d on M,h Ro nt ,""nnel. Thl .....,k
I. "hodul.,d to be ,oeplo,od fo, th. n••t do,a ,un. "noth.r.
p,obl ""oun'or.d dII,lnS tho run .... the " ••• 1"9 of ,on-
don..d In tho nl""Ilon p"rg., 'y"", ..g"loto... Thl.
probl lll bo 011 ..1... t.,d by 'hang•• to tho op... tlol\Ol
procod"r••• ~r"ll'"'' on p'<>bl ... or .... Indl,oted In prior

'''po". I. o. foil""" ..
(I) I'<>dlflcltlon. to th.,-In.tr_nt ..on,.. lnlon cabl.

g.oundl"9 'V"'" "". ell .. ll\O"d tl>o ....Jo, Inu,.-nto_
llon nol .. p'<>bl ... whl,h couted the co"".,ll."lon of the
JI ...... 'y 18 tu'.

(1) Th., tonk adopte, fluge reooved, In.pected. th.,
""....ged I..e, "0" rl"9 repllcad, and r..._led.
The unit .. Ill be p'e"u'.,-el>o,k.,d It cryog.nl' t_... 
Itu,.. p'lo, to tl>o .elnttalllng of th., p","" In\.,t pl,,
Ing. Inualllllon of ,~e ''l;!'' rI"9' I, dlffl.ul, boc:u••
of tl>ol, flulbll\ty Ind lug., dl_",.

0) A .onf• .., held .. lth t_l .....onnel ud .h., fol_
1 lng doc:ltlon :

(a) Th. Rock.,tdyn. p..-p dl ••hu9' vl\v" whl.h I. ""t
... Ilng prope,ly .. 111 I>e ,epll<od .. Ith I~" ~dl.y

buttarfly vllv•.

(b) Generll I\onlto.. Co'poratlon hydrogen ten.o....Ill
I>e lnstill.d _n.tr..... of th., Hadley VII •• to In
diCit., I..k.og., Ind ,ont,ol 10clllty ':hut_n befo,.,
un..f., .ondl.lon. oc.u,.

(.) "n Annln hyd'og.n "dump" VII ....Ill be InO\.. llod
up.tree,. of .h.lIodl.y v.. I•• , .0 tho' .hlll_n
hydrogen can'" d prlo. '0 Inltlltlng th•
..u ......p ......q ""•. Thh .yst.....lll .11 .
'"'". , .. I loti, InlU.. l .ondltlon In tho _nU, ...
piping, noul., Ind 'eltto,. Fo,..,ly. Ihe .hlll-
__ fluid pl""d 'h.oogh 'h """,oneMo pdo,
'0 tho ...rtl"9 of 'ho t q"., ....e.

Hydrogen do" ,,,n .,111 be ...de .!>out I ....k ond I holf oft..
tl>o dellv.ry of the Hedl.y v.lve ..... Ich I. "h.dul.d '0 bo
d.,II~.,.cI on Herch 16, 1964.



SECTION II

PLUM BROOK ROCKET SYSTEMS OIVISION

TEST OPERATIONS REPORT

FOR THE MONTH OF

KARCH 1964

SITE LAIlORATORY

8-1 HIGH ENERGY
ROCKET ENGINE
RESEARCH

RESEARCH
INSTALLATIONS (FOR)

~
OT0250

(H.M. H<!nl1<l!berry)

DESCRIPTION

NERVA engine propellant feed system
tests. The investigation will Include
turbopump "bootstrapping" tests, fluid
instabilities In the engine flow
passages and equipment performance
evaluations.

The first liquid hydrogen dillU run IOU iIlehleved on Harch 25.
IkJ major problems were encountered and ill prellmlnllry dillu
eheek Indicates that the data iIlequlsltlon system operated
satlsfllctorlly. However, final eVillluilltion cannot be made
until the run daia has been redueed.

Prior to the I1llreh 25 liquid hydrogen run, the followl"!l
fllcility modifications and Improvements were completed:

(I) Individual "Isoplys" were Instilliled on each Rosemont
temperature channel. Checkout tests Indicate the
elimination of the noise previously eKperlenced on
these channel s.

(2) Operational procedure cha"!les eliminated the mal
function of the eKhaust duct nitrogen purge.

(3) The run tank adapter fla"!le was welded to the tank.
This was necessary beeause all other efforts to seal
this fla"ge at cryogenic temperatures were unsuccess
fu 1.

(~) The Rocketdyne pump discharge valve was replaced with
a 4" Hadley butterfly valve. The system was leak
checked with liquid nitrogen and slgnlflcillnt leillkilge
WillS eKperlenced during chilidown. but a good seal WillS
obtained after approKlmately 20 to 25 mInutes at
liquid nitrogen temperatures.

(5) An Annln villive lOU iIldded to dump the liquid hydrogen
chilidown fluid <)Yerbo.rd prlor.to test run sUrtup.

(6) A Hilton Roy Co. "lfymonltor" hydrogen detector was
Instilliled iIlt the nozzle eKlt to detect iIlny hydrogen
leakilge pillst the Hadley butterfly valve during the
chilldown.

A second hydrogen test Is seheduled for the week of April 6,
with suc<;esslve tests seheduled for every other week.

"



SECTION II

PLUM BROOK ROCKET SYSTEMS DIViSiON

TEST OPERATIONS REPORT

FOR T1fE HOHTH OF

APRil 1964

ITE LAIOMTORY

B·l HIGH ENERGY
ROCKET ENGI HE
RESEARCH

kESEARCH
IIiSTAlLATI OMS (FOR)

NERVA
CiT02So

(H.M. Henneberry)

DESClunlOM

NERVA engine propell~nt feed system
tests. The investig~tion will include
turboputllp "bootstrapping tests. fluid
instabilities in the engine flow
passages and equipn:nt performance
evalu~tlon$.

On April 7. a second liquid hydrogen data nun was aborted
after the run tank had been lo.cled. Iolhen the normally open
Jamesbury nun tank vent valve could not be fully closed.
The valve seemed to be frozen. but efforts to free it with
ambient purge gas failed. The apparent trouble was caused
by a decrease In the Jamesbury operating pressure due to a
leaky bleed valve.

On April 22, a liquid hydrogen run was successfully made.
Trouble was encountered with the run tank vent valve after
the tank was loaded. The valve would close but could not be
fully opened. The run was made by careful ~nual control of
the run tank servo vent valve prior to and after the auto
matic sequence. The exhaust gas was Ignited by the fJare
Stack on the second stage steam ejector on this run. The
present status of the faelll ty Is lIS follows:



.
SECTION II

Plwt BROOK ROCKET SYSTEM DIVISION

TEST OPERATIOIIS REl'OIlT

fOR nlE IIJIlTll Of'

APR! L ""- "._. .. .__._., .__..• . . -
RESEAllQt

on LAICIMTOIlY IIISTo\l.LATIOlI$ (fOR) OESCRII'TIOII., HleH ENERGY I ...... cOOIple,ed ,hi. .......k:
Rocm ENGINE
RESEARCH ''i TM four_Inch Moodley p,""" 01'''''-'9'' y~l.e "e, '."","ed

end • "".. ,u, Instelled. (Vel"e Indl •• ted 1••kl"9
UMOC YO<;UUIO condltl"". on ,ho firs, liquid hydroq_"
run. )

'" Th. Hadley pu"", dlsth.rgo •• Ive .... leek_checked wl,h
en exte'nol liquId "1"09"" b..n.

'" h"".""n, c""trol end ,..,...., .. Icing ~" Inuelled for
fl •• high-speed """,Ie <_'••.

''I T....porarr .. icing for on .odltlonel TV .....H. ."
In.ulled.

'51 TV .elec.or ."I"h .nd TV Up'" ,etordH _r. odded.

Proble... p••untly botl"9 Invo>tlgeted:

--- - --. ", The o,",rnlon of 'he Hadley """I' dlockuge ·"Ive. ,~

the reUon, fo, IUl<4og" upul."".d by ,nl. velve.
(C"".I ...... on Page ",

", ", <)peretlon of the J ....bucy ••nt ..I••.

I.eoos '0 be c","pl.'.d In II.y:.

''i Th. In...ll.tlon of. ~u.llty .........._.n tho liquid
hydrog.n P'J1IIfI .nd .~. nuclu. engine.

(>, Mdltlon of. I>le06 11 ... fl'Ol'll tno P""'P dlscn.rg. to t~e

t.n~ .ent to fKillt.u. s~orte. P""P cool d""n tl ....

'" Tne Inn.ll •• lon of. pucg. g.......t.r.o b. us06 '0
~..t tl>o .nglne '0 ..I>i.nt ••...,.u.tu...ft•••~.... t
cun,,., 1\o ... lr of the suppo., br.cke.. for fl ... sUck on
2nd-oteg••Jecto"..tIlc~ ""',. d_ed by vlbro,IO" ..
tho Ian liquid hydrogen run.

liquid nydrogen tnt 'UnS ar...~.dul.d toc IIay 6 _ lIoy ".



SECTION .1

PLU" SROOK ~CKET SYSTEMS OlVISION

TEST OPERATIONS REPOIIT

FOR THE MONTH OF

KAY 19611

ITE LABORATORY

8-1 HIGH ENERGY
ROCKET ENGINE
RESEARCH

•

RESEARCH
INSTALLATIONS (FOR)

NERVA
OTO-250

(H.M.Henneberry)

DESCRIPTION

NERVA engine propellant feed system .
tests. The inve.stIgation will inc:lude
turbO\lu:np "bootstrapping" tests, fluid
instabilities in the engine flo.< pas
sages and equipment performance eval
uations.

On Kay 6 and Kay 22, the third and fourth liquid hydrogen
runs were sl'cceufully completed. The Kay 22 run was sched
uled for Kay 20, but had to be postponed two clays because of·
a blo<;kage In the two-inch discharge line on the 1'1-8 liquid
hydrogen supply dewar. Facility modifications were required
so that the 1'1-3 dewar could be usad.

Other ite~ completed this month:

I. Jamesbury vent valve operator was modified so that
pneumatIc pressure would assist the spring in opening
the valve.

2. A quality meter was installed between the pump discharge
valve nozzle inlet.

). A bleed line w'"' Installed i_dlately upstream of the
pump discharge valve to facilitate pump chilldo.<n.

4. The brackets supporting the flares on second stage
ejector were repaired.

5. bterlor painting of the test facility was completed.

Proble~ presently being lnvestlgllted:

1. The leakage of the four-inch Hadley pump discharge
valve is being investigllted.

2. Installation.of a purge gas heater to be used to heat
the engine to ambient temperature ~fter the test run Is
being Invest Igated.

liquid hydrogen test runs are scheduled for June 3 and
June 17.



SECTION II

PLUH BAOOK ROCKET SYSTEI1S DIVISION

TEST OPERATIONS REPORT

FOR THE HONTH OF

JUNE "."
~LA80ItATORY

9-1 HIGH ENERGY
ROCKET ENGINE

RESEARCH

RESEARCH
INSTALlATIONS (FOR).

NE/IVA
OT0250

(H.H.Henneberry)

DESCRIPTION

HERVA engine propellant feed system
tests. The investigation will Inelude'
turboplDp "bootstrllpplng" tests fluid'
instabilities In the engine flow passages
and equipment perform;onee ev,luat'lons.

On June 3 and June 17, liquid hydrogen runS No.5 and ~. 6 were con'dl>Cte
lit liquid hydrogen flgW rates of SIK pounds per seeond with 10 PS~G tank
pressure lind I~ pounds per second with 35 PSIG tllnk pressure.

Critic:al startup transient data was not reeorded ~ the June 3 run beGlluse
the "N" Building d/lta' rec:ording. equipnoent started 24 seeands Illte. The
ClIuSe of the deillyed start is unknGoln lind the system hu been repeatedly
cheeked and It operated eorreetly for the June 17th run. Startup tran
sients of the June 3 type will be rep~ted In future tests.

During the June 3 run, oscillations were observed on the pump Inlet flow
meter, pump Inters~al gaseous helium purge pressure. lind the pump aft
t>ellrlng t"""erature. Following the run, the inlet flowmeter WllS relllOVed
and. checked. The bearings showed conslderllble wear and they were r~

plaeed. The' three Instru.-ent ehilnnels that were Involved were checked
for eroSS-ti1 ik, but none waS found.

On the June 17th run the pump lnterseal purge was turned off and no ~.
cillations .... re e><perlenced. It was speculated therefore thet the os
eililltions were ellused by the pump interseal bleed; further Investiglltlon
to verify this will be made on the run of July I. Following the June 17
run, the pump eKit Venturi flowmeter WllS removed and sent to Lewis for re
eallbratlon for the neKt run.

Items eompleted lind Items worked on in June:

(t) A general Honltors Company gaseous hydrogen detector was evaluated
at PI~ 8rook for pQte~tial use as a hydrogen leak deteetor in inert
atmospheres; this preliminary evaluation Indicated the unlt ... s not
suitable for this applleation. Further eonsultation will be Ill/Ide
with General Monitors personnel. Use of a modified HSA unit is nOW
being Investigated.

(2) Hydraulic and gaseous helium regulator system on pump package wu re
located to Improve TV vl ..... ing of pump turbine shaft.

(3) Rehabilitation of 80ilers #2 and #4 is nearing completion. Whln com
pleted, c:apaeity of the 801ler House will be dOUbled. resulting in
shorter time periods for eharging steam accumulators.

liquid hydrogen test runs are SCheduled for July I, IS and 29.

NOTE @: Schedules ehanged due to program re-evaluation. After star.tup
transient tests with the present system are eompleted, one bootstrllp te;t
~!!!_be made prior to ehanglng to flight weight piping syste. configura-



SECTION "
PLUK BROOK ROCKET SYSTEHS DIVISION

TEST DPE~TIOMS ~POAT

fOil. THE I'IOIfTM OF

. JULY 1964

II.ESEAII.Ql
ITE LAlOlI.ATOIl.Y INSTALLATla-S (fOil.) DESCII.IPTION.., KICH ENEII.CY

1I.0CKET ENGINE
RESEARCH

~ NERVA engine propellant feed ,yHem
(TlOl I) tut,. Th. inveHigatlon will Include

turbopu1!'9 "bootstrapping" test5,fluid
(H. 1'1. Hennebe r ry) instabilities In the engine flow pass-

iogu,.nd equipment perfonwnc. e .... lu.-
tions.

On July I .nd July 15. liquid hydrogen runs '0. 1 .nd No. •were sU(.eusfully eondueted. Test lI.un No. 7 ...,n eonduued
.t • t.nk pr.ssure of 10 PSIG ... ith ...xi.u. flow rate of
51 Ils.c. Tut lI.un No. 8 ..,n cooWU(.ted .. i th tho!: liquid
hydrogen PUIIIIP rotor lockecl to deUrIllinll! torque ge... rated In
pump due to liquid hydrogen flow. hnkJressure"" r.",.,ed
to 55 PSIG ...Ith a ..xi-u- flow r.te of Ilsec. All pre-
vlOUI tuts "'d been conduct.d ... ith the liquid hydrogoen pUlllp
free to windmill.

Osclllnionl, as noted In the June Status Report, -"experienced 'i.in on the run of July I, with the pump
g,neous helium intersul purge energized Or de-energized.
The run of July 15 was conducted .fter an Increased chill-
down period In .n attempt to eliminate these oscllh'tions
.. I thout success. " the present ti"",. the c.use of these
01c111.tlons Is unknown .nd further in...estig.tlon Is
required.

0.. July 2'. liquid hydrogen run No. 51_s Ut""'Ptld. ....-
prOXI.. tlly eight hours _, spent In att"""t 1119 to dati"e
tIM perforwoence requlre....nts for the P""p dls ..... rg" Servo
.... 1...." •

.



SITI I LABO RATORY
RES EAftC;H

lNSTALLArIONS (FOR) DESCRI PTI ONI

I

&:-1 I H' GH EHERGY
:ROCKET ENG I HE

RESEARCH
After this requirement w s estab'ished. the remaining work
Which st t 1 t hl'd to be ,accomp 1i shed prior t,o runni ng was con
S i dered excess i ve so the run was canee 11 ed .

1tems worked on in July:

( , ) A s ta tic torquemeter WiI'S temporiJr ~ 1y ins ta I 1ed on the
P'u.. rotor fo,r fit -up t sent to Lew; s Resea ren Cente r
for appl, icat ion of stan gauges" a,nd upon rts lietUn'l
insta I led In system for R,un No.8.·

(2.) The Rocketdyne 1iqui d hydrog:en bypass servo va lve was
removed due t,o a sea 1 1ea k and rep laced wi th a new
va lve. The dall'lilged va 1\Ie WCI'S returned to Rocketdy,n,e
for repair .

The g. seous nit ragen he.a ter Insta 11:at i on was ,co~ leted
and checked oull:.

(4) After the t8'St run of July 15 1 the terJ1)eratures of the
reactor i non' e and seve ra 1 ,p,rope' I ilmt pip· ng compon
ent So were mon i tored to obta ina hIs t.ory of the I r norma, t
wa rm-up cha recter is tics.

Two addit iona' hl-s,peed Fastex moy ie c.ameras are beIng
fnsta'led for the next run

L~qutd hydrogen test runs are scheduled for August 12 and
August 2.6.

Sta rtup tranS i ent prog,ram w; 11 be camp Ieted i th the run of
August 26. The, fl rst "bootstrap" test wi 1 be made Septem'
ber 16. after ins'ta lat ion of new eonu,ol system fo,r turbi ne j

between Aug uS t ,26 g nd Sept,embeIi 116. Between September . 6
and September 30~ new f I .i ght we i ght p. pi n9 sys tern 'wIll be
1nsta rled and the rema i nder of tests made wi th this system.

17



SECTION II

PLUM BROOk ROCkET SYSTEMS DIVISION

TEST OPERATIONS REPORT

FOR THE I'iONTH OF

AUGUST 1964

S III LABORATORY

I-I HIGH ENERGY
ROCKET ENG INE
RESEARCH

RESEAACH
INSTAlLATIONS (FOR)

NERYA
(TIOII)

(H. K. lfenne be r ry )

DESCRIPTION

NERYA ~ngine propellant f~~d system
tests. The Investigation wi II Includ~

turbopump "bootstnpplng" tests, fluid
instablllti~s in the engine flow pass
ages, and equIpment pt!rfo.......nc~ eVilllu
ations.

On August '2, liquid hydrogen run No.9 .....s successfully
completed. The test was made with a tank. pressure of 35 PSIG
and the pump dhcharge valve was ramped to a fnlIxi,..,m opening
of 18l. The maxinun flow nte .. ttained was 5#/sec. "PIps"
in the tilnk. discharge fl_ter data """re negligible On this
run. The diSllppearilnce of these "pips" is ilttributed to· the
extended pump chilldown.

The test run scheduled for August 26 was cancelled by the
Research Project Engi .....er because addltlonill cool down dnil
was not needed, ilnd the tfme ~Id more effectively be used
to make modifications for the bootstrap tests.

Items worked on in Allgust:

(I) Contrilctor tIe-In of "B-3" exhause duct to the "B·I"
system .....s started.

(2) Flanges On the 96" butterfly villve in "8-1" exhilust
dllct """re seill welded to repilir iI leilk fn the flange
joint.

(3) The torquemeter was removed from the Kark IX turbo
pump. A neW shaft will be Instal Ied and then the
assembly will be reinstalled.

(~) Kodificatlons to servo-control systems necessary fo~
bootstrap tests were stilrted.

(5) After thO!" te'Sf""'run of August 12, ambient temperature
gaseous nitnogen was passed through the nozzle and
reactor to determine warm--up ch.... ilcterlstlcs.

Liq,!id hydrogen test runs ilre scheduled for September 16 and
September 30. After the September 16 bootstrap run, the
piping from the pump dfscharge to nozzle inlet will be
changed to flight weight piping. The September 30 run wfll
be the last cooldown test with the present test equIpment.



SECTION II

PLUM BROOK ROCKET SYSTEMS DIYISION·

TEST DP~RATIONS REPORT'

FOR THE MONTH OF

SEPTEMBER 1961f

S,7 LABORATORY
RESEARCH

I NS"iALUTI OIlS (FOR) OEseRI PTION

NERVA
(nOli)

(H.M .Henneberry)

HIGH ENERGY
ROCKET ENGINE
RESEARCH NERVA engine pr!>gell"nt feed system

tests. The investlgatJon will Inclvd
turbopufl1l "bootstrapping" tests, flul
instabilities in the engine flow pas
sages, and equipment performance eval
uatlons.

On September 21, 1964, 'Iquld hydrogen Run ,v10 was com·

pleted. This run wa! delayed from September 16 to

September 21 because the bellows In the turbine Inlet line

was le"king and had to be replaced. This run was the

first attempt to "bootstr..p" the I'\Ilrk IX turbo pump.

The turbo pump "bootstrapped" with a m;a"imum LHZ flow

rate of lBN/sec. at a speed of 4,300 IIPM. The test

results were of limited value due to the following:

I. Run dur~tion was short due to Insufficient LHZ sup·

ply to fill run tank prior to run.

2. Sever.. l Important channels of instrumentation were

not recorded.

On September )0, Run jll was successfully completed.

The turbo pump 'bootstrapped'wl th " LH2 flow rate of 26

N/sec. at 7,000 RPM. Complete results of this test

are not "varIable since no data has been reduced at

this time.

The pIping from the pump discharge to the nozzle inlet

has not been replaced with flight weight piping due

to late delivery of component parts.

This piping is currently SCheduled to be Installed

the week of October 19, 19611. LH2 runS are SCheduled

for October 14 and October 26.



SECTlON II

PLUM BROOK ROCKET SYSTEMS OIVISION

TEST OPERATIONS REPORT

FOR THE MONTH OF

OCTOBER 1961l

SIT LABORATORY

B-1 HIGH ENERGY
ROCKET ENGINE
RESEARCH

RESEARCH
IMST~LU.T1 otiS' _(FOR)

NERVA
(OTIOIl)

(H ,M.Henneberry)

DESCRIPTION

NERVA engine propellant feed system
tests. The Investlgatioo will lnclt,.de
turbopunp "bootstrapping" tests, fluid
lnstabilities In the engine flow
passages, and equipment performance
evaluations.

On October 15, the third Mark IX Turbopump Bootstrap Test
was c(lfT"flleted (Run #12). The maximum flow rate was 26# per
second at 7600 RPM. All test objectives were successfully
met. This test run was delayed a few hours due to excessive
pressure drop across the filter In the turbine lube oil sys
tem. After the run, the lube 011 systl!ll was checked. It
was found that the oil contained a large amount of carbon
particles. These particles apparently were from the turbine
seals. The 011 system was tleaned and put back Into service
A further Investigation of this problem is being made. The
pump discharge piping to nozzle inlet was replaced with
SChedule 5 piping, lightweight flanges and gimbals.

On October 11 through 28, a series of steam ejector tests
were rnade to determine the ejector air pumping cllp,acity at
design end reduced steam pressures. The data was reduced
and a report has been published.

On October )0, Run #1) was successfully cOl'll>leted. Thil run
was a chilidown test with no power being applied to the tur_
bine. A maximum flow rate of ION per second WaS attained
with a pump speed of 3000 RPM. The test data for this run
has not been reduced.

NOTE: Liquid hydrogen runS are scheduled for November 12
and November 25 ..

L1 ~"



SE.CTl O~ I j

PLUM BROOK ROCKET SYSTEMS OIY.SIO~

TEST OPERATIO~S REPORT

FOR T~E MONTH OF

~OVEH8ER 19611

SIT LABORATORY

8·1 HIGH ENERGY
ROCKET ENGINE
RESEARCH

RESEAIleH
INSTALUTlON$ .(roR):

NERVA
(OT101 I)

(H.H.Henneberry)

OlSOIPTION

NERVA engine propellant feed system
tests. Tile investigation will Indude
turbopump "bootstrapping" tests, fluid
instabilities in tile engine flow
passages, and equ;p~nt perfo~nce

evaluations.

A planning meeting was Ileld on November 6 with the Lewis
Research personnel. The Mark IX turbo pump testing wa,
scheduled for every two ~eks until March), 1965. The
Mark III turbo pump was Scheduled ·to be installed after the
Mark IX tests. Appro"imately six to eight weeks will be
required to Install the Hark til turbo pump and to accom
plish the following items:

(1) Installation of the SEL equipment and tile expartsion
of tile "B-1" Test Stand ;nstrl.tment terllinal room.

(2) Installation of a burneff lIne frern pump discharge to
either test stand roof or ground level.

(3) Installation of a liquid hydrogen transfer line from
tile 200,000 gallon storage tank to "8·)".

(4) Installation of a new steam pressure control system.

It was also decided at this meeting tllat the 20,000 gallon
liquid tlydrogen run tank would not be installed during
this Sllutdown.

On November 12, liquid hydrogen /lu!> No. 14 was successfully
completed and all tile test objectives were attained. Ttle
ma"lmum flow rate was 21#/sec. at 6300 RPM. This ru!> was
the first of a series of bootstrap tests wittl llghtwelgllt
piping installed between the pump discharge and the no~ile

Inlet.

O!> November 18, while attempting to cal ibrate the torque
meter, tile turbine lube 011 sprayed out tile turbine e"it,
indicating the failure of the carbon seals. Ttlls co!>flnmed
the conclusio!>s made i!> ttle October status report. A spare
turbine is being installed and the defective unit will be
returned to Rocketdyne. Because of this problem, Run #15
tlad to be rescheduled from November 2S to December g.



SECT. ON "
'LUll !llt00l( kOOtH SYStlMS DIVISiON

TEST OPEKATIONS AEPOAT

rOlt lliE IlOtmI Of

OECE,.U ",.
AESLUQl

or, LAIOMTOItY IWSTAlLATlOHS (roAI OESCII " ... 01(

,., HIl:H EMUCY
AOUET ENGIME
AnEAAeM

MUVA MEAVA ''''9lne propell.nt feed sVst...
(OT10II) tests . "'. Imlesti,.tlon will 1""u6e

H.1l.Henneberry) t urbop""'P "boot s t r.pp I ng" tes t s , fluid
Inu.bllitles In the engine flOOt ~s"'gcs

.nd equl_nt perfor..."'e fI\I.l..-tIOOlS.

On Dec;fllllber 9. liquId Hydrogen r~n No. 15 wu ...6e. n.
turbine speed could not be controlled. thenfOl'e the run
_s shut down .fter sl~teen seconds. I ,",est i9" t IllI'Is ,..
diuted • '''ulty feedMct si9"'" to the speed c:ontroller
c:.used the turbIne power c:ontrol y.lye to go to the full
0gen pos I t i"",

On Dec_ber 22. liquid Hydrogen run Ho. 16 ...s c:~leted.
A ._1_ hydroqen flOOt nu of t_nty ... lne pounds per
Sec""...... 1 ob'.in<lld .t • """'" speed of 9000 A'''. ItI>st of
the systems fu"'tloned properly, however, the P..... Ipeedl
flOOt C:llI'Itrol loop "'s unst.ble .nd c.used the turbIne
preslure control y"ve to osc:ill.te. This probl ... Is being
.... llu...

,,"cility wort 'Mt wu "c:c:~llshed In December:

1') The ...... turbine Inst.llu ion _s c:o-pleted.

(2) Addltl_1 Instrumen,.tlon "nd • ",,..,r. port _re
Inu.lled in the liquid I>ydrog.... Ii... UClSlr_ of
the roou: Ie III let.

()I A ...... c:c.trol ""yst_ ...s ;lIst.lled ,~ , ... turbl",
power <:ontrol v.'ve.

(') The r"ilr~d sllllrog ..s cc.pleted.

(SI 'rell.l""ry .sl,.._s Inltl"ted tOl' ,... required
.odj(lutlons fOl' "ock II testing.

NOTE: "'. 'Soots'r"p' Tests run sc:hedule hili been ute....led
three weeks to the end of "-rc:h. This sc:hedule '''-'''iIe_s
requIred bec.use Aun MIS dIll not .C:C:""'PI ish 'he r....rc:h
objec:t;ye.

20
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