
STATUS REPORT OF IIJII SITE FROM JULY 1, 1961 = JULY 1, 1962

J-l

The gaseous hydrogen-liquid oxygen rocket test engine has been in
operation for the entire 1 year period. At the same time construction
has been proceeding to support the second phase of work to be done in
the J-l test rig.

J-2

For the period July 1, 1961 to December 31, 1961, the cell was
operational. The HZ-F2 rocket system test program was completed on
December 31, 1961. From December 31, 1961 to May 7, 1962 the cell
was inactive. Construction began on May 8, 1962 on a new H,-02 rocket
system. Construction is continuing and should be complete oy
August 1, 1962.

J-3

This facil ity has been under construction for the past 12 months. The
space tank facil ity will be in partial operation by July 16, 1962.

J-4

The facility was inactive for the first six months of the period. The
next three months were spent in construction and reactivation for a
series of tests of 1iquid hydrogen tank insulations. From March 2, 1962
to July 1, 1962 the tests were run and the program completed. The
1iquid hydrogen tank is now being reinsulated by Goodyear Aircraft at
their plant. When the insulation installation is complete another series
of tests will be run in the facil ity.

IIJ_4" 51201
(Pinkel)

The facility is a semi-enclosed vertical
stand originally built to study cryogenic
propellant loading and insulation problems.
It was originally built to accommodate
the old NAtA high energy test vehicle.

STATUS: Metal tanks of a few h~ndred gallon capacity have been in­
sul ated by contractors and installed in the IJ-4" faci 1i ty
for boiloH tests. Several configurations have been evaluat­
ed over the past couple of years. The boiloff tests were
generally conducted in a period of one to two weeks and then
the facility was down for several months awaiting a new
configuration. The principle support effort is that required
to checkout the systems and the instrumentation after the
long idle periods.
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Note ®- The Linde insulated liquid hydrogen tank tests I
have been delayed. The tank arrived at Plum Brook with ~

damaged insulatio~ and was returned to Linde for repair. A ,
delay of 3 to 4 wee s is expected. When the tank is returned"

Tank Test faciljty The facility is a semi-enclosed vertical
Linde Tank stand originally built to study cryogenic

propellant loading and insulation prob­
lem~. It was originally built to-accomo­
date the old NACA high energy test
veh i c 1e.
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fJLUM BOOOK ROCKET SYST01S FACILITIES STATUS REPORT CONTlrJUED ~
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··""~-I-----·-- RESEARCH J

S~~~~';BOR.I:rORY 'INSTALL.ATlON (FOR) DESCRIPTiON. ..•_J
,1" !l' fWCKtT -'I.'in'de, Tank The facility is a semi-er~clo:;(·d v'of~:i<.~o;i i
~ YSTEt~' 51201 stand originally built to study crf0g~riciliS. 'IS
~ I' IIJ~411 (f'!nkel) prope.llant loading and 1;-;sl.ll'ition pich-' 1,

j i lems. It \i~as originaliy built toa.::c(.y,.(,.-~

'I':~' Ii date the old NACA high energy rest: ~
! vehicle. ~

fi, I StATUS: 1\1. pre,sent, J-4 Test Cell is being put into rlinnir~g C()i!d;t:.',';~ 1
i for t~xpected bol l-off tests on L.inde app'l ied super ins:Jld':r:d '~l',
~ I~! ~~~ ;~r, t~~k;ia r~~P4~t~~6; ~ r i ~~ 1; ~a ~~ t ~: i ~:~~dt~~: /1~ ;::U:'~ su 1- i
;\' ~

~! handling test runs will commence during the third or fourth
~; i'~eeks of March. This de'la~1 being caused by the d[ffen:,~'t
'~ coni i qu ra t i Oil of l.. i nde Ta nk v"hen cO;flpa red to ~.:v~:'e.s of tdr~ k:>
~ -
I for which the test eel I was designed.
i)
1!
[~

J-4 the research engineers wish to install it in J-3. Operation­
wise this installation will depend on the amount of facility
modification that has been completed in preparation for the
A; D. Little tests. Preparatlons are still being made to
mount the Linde tank in J-4.

Note ®- If ProJect Management so desires. cold-shock test
will be run on the A. D. little tank in J-4.

1i .Ol

,I Note ©- Combined propellant tanks. such as the I'high energy
~ test vehicle" tanks. wil'] no longer be tested in J-4. Anti-
~ cipated programs call for single. insulated. I iquid hydrogen
! \ tanks. The facil ity will be modi~ied accordingly.

I'
i 1_, _------------J1~ - f\:i9" :1-6



PLUM BROOK ROCKET SYSTEMS DIVISION STATUS REPORT CONTI NUED

~ ITE LABORATORY RES EARCH OESCR I PT ION
...~_-t- -~q..!.~~S.,,-,-,IA!...!.!L....L.......AT1~ON~{~fOc.Bl,l..) . ~

STATUS: J-4 Tank Test Facility
Li nde Tank

Note ~: Schedule was delayed because the Linde tank is
presently being tested in J-3 facilit~ after these tests
are completed it will be tested in J-4. Cold shock tests
will not be conducted on the A. D. Little tank.

, J April1963

May 1963

i

The facility is a semi-enclosed vertical I
stand originally bui It to study cryogenic
propellant loading and insulation prob- I
IemS. I t wa s 0 r j gina I 1Y bu i I t to accomno-I
date the old NACA high energy test ~

vehicle. ~
1
i
1

The J-4 facility will be modified to accept the Linde in­
sulated tank now under test in J-3. Testing in J-4 should
begin in late May. Purpose of the test is to determine the
effectiveness of the insulation under atmospheric conditjon~

J-4 Tank Test Fac­
l.ll.!:i Linde

Tank
(I. I. Pin ke 1)

The facility is a semi-enclosed vertica
stand originally built to study cryo­
genic propellant loading and insulation
problems. It was originally bui It to
accomodate the old NACA high energy test

-vehicle.

STATUS: Modification of the test cell to accept the Linde 5uper­
insulated liquid hydrogen tank has been completed. During
tests in J·-3 test cell, a small Jeakdeveloped in the in­
~ulation. Location of the leak has been determined and the
research engineers will attempt to seal it. Instrumentatior
installation and checkout is progressing and tests are
scheduled for the first half of the month of June. The ob­
jectives of the test are; (I) Measure liquid hydrogen boil­
off rates under atmospheric conditions, and (2) Verify re­
sults obtained during initial tests in J-3 when the space
chamber was at atmospheric pressure •

........_--.1.. '... ....'----------------,
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5ITE LABORATORY

J ~une 1963

RESEARCH
INSTALLATION (FOR)

J-4 TANK TEST FACILITY
LINDE TANK

(I. I. Pi nke 1)
51210

DES CR IPTI ON

The facility is a semi-enclosed vert­
ical stand originally built to study
cryogenic propellant loading and in­
sulation problems. It was originally
bui It to accomodate the old NACA high
energy test vehicle.

July 1963

STATUS: Two research test runs were accomplished on the

Linde super-insulated liquid hydrogen tank. Both tests

were made at atmospheric condItions around the tank and
less than 15 micron vacuum on the insulation. The first
test lasted approximately forty hours. This test was un­

successful due to leakage of the boil-off gas through a
burst disc assembly. Repairs were made and the second test
was run a week later. The second test was successful and
lasted forty-eight hours. That data obtained from the
second test is being analyzed by the research engineers.
Further tests will be scheduled for the last two weeks of
July.

J-4 TANK TEST JAG IU TY
LI NDE TANK

('-.-I-.-Pi nke 1)
OV0698

The faeil ity is a semi-enclosed
vertical stand originally bui It to
study cryogenic propellant loading
and insulation problems. It was
originally built to accomodate the
oid NACA high energy test vehicle.

r

\ I

STATUS: On ,l~dy 9, it was decided by Cleveland personnel
that the test cell 'vl/ould be used for CENTAUR arc tank
insulation studies. Plans were immediately formulated and
actual modification started a week later. Since the
CENTAUR arc tank will be installed in the J-4 cell before
J-3. some manpower has been diverted from J-3 to assist in
the J-4 modifications. It is anticipated that all modifi­
cations will be complete before the arrival of the CENTAUR
arc tan\<:..

\
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RESEARCH
biTE lABORATORY INSTALLATIONS (FOR)

(September 13, 1963)

DESCRIPTION

J J-4 TANK TEST FACILITY
LINDE TANK

(I. I. Pinkel)
OV0698

The facility is a semi-enclosed
vertical stand originally built to
study cryogenic propellant loading
and insulation problems.

STATUS: Three tests were made during this report period.
On August 13, a programmed test on #1 CENTAUR tank was run.
The tank was filled with LH2 and boiloff data waS recorded.
The liquid level sensors did not function correctly. In­
spection of the tank after test shutdown revealed that an
insulation panel had separated from the tank skin during
the test. Research personnel decided to continue the test
program in J-3 utilizing #1 Centaur tank. A programmed
test on #Z Centaur tank was run in J-4 on August 24. The
tank was filled with LHZ and boiloff data was recorded.
Attempts by the United Controls liquid level sensor repre­
sentative to adjust sensors were to no avail and the sensors
did not function. Inspection of the tank after boiloff was
completed revealed that approximately 2/3 of the insulation
had separated from the tank skin during the program. The #2
tank was again tested on August 28 to verify boiloff results
obtained in the test of August 24th.

NOTE (8): Centaur arc tank insulation program has been
extended until October 1st.

-
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RESEARCH
~ITE LABORATORY INSTALLATI 0 (
rl-----.:...;.:,,::...:..:...:.:::.::..:..:=N:..S~FO~R!...) ~D~ES~C~RJ~PTI!!.2:0N~ _

J
September 1963

J-4 TANK TEST FACILITY
LI NDE TANK

(I. I. Pin ke I )
OV0698

The facility is a semi-enclosed
vertical stand originally bui It to
study cryogenic propellant loading
and insulation problems.

STATUS: Two tests were made during this report period. On
Sept. 9, a programmed test on #3 CENTAUR tank was run using
LH2 as the cryogenic liquid. Boiloff data was satisfactorily
recorded for research purposes. The "United Controls" point
level sensors functioned correctly on this test. Inspection
of the tank after shutdown revealed a small area where
trapped air had broken the insulation to tank bond. Goodyear
personnel repaired the failure and #3 CENTAUR tank was then
mounted in J-3 facility. On September 28, the initial test on
#4 CENTAUR tank was run, using LH2 as the cryogenic 1 iquid.
aoi1off data ~as satisfactori'~ recorded for research ?ur­
?oses. ihe #4 CENi~UR tank, ~ound ~\th ~~\ar and f\berg\a:,
?rovided the same resu\ts as previous tests. ihe lnsu\atlon
to tank bond fai\ed on #4 tE~i~UR tank.

October 1963

J-~ TANK TEST FACILITY The facility is a semi~enclosed verti-
LINDE TANK c31 stand orig!nally bUilt to study

((. (. Pinkel) cryogenic propellant loading and insu-
(I. A. Johnsen) lation problems.

OFO 567
STATUS: On October 4, this faci lity was used to test a new
10,000 gallon liquid hydrogen dewar to see if the dewar met
specifications. The test lasted about five days, and it was
found that about 1* times more hydrogen boiled off than was
specified.

On October 21. 1963. the Centaur Arc Tank #4 was tested using
liquid hydrogen as in previous tests. The purpose of this
test was to evaluate the performance of the tank's insulation
after a simulated flight test in J-3 facility.

During the test, a silver solder joint in the vent line
cracked which caused the boil-off data obtained from the gas
meter to be incorrect. However, the elapsed time boil-off
of the liquid was comparable to previous test, so the test
results were acceptable.

\



DESeR! PYlON
SITE LABORATORY

l~r---------~:",:"",:",_-==--= __~_-...., ~=_,====-_. ....
RESEARCH

INSTALLATIONS (FOR)
J November 1963

J-4 TANK TEST FAC.

OG08SJ (I. Ie Pinkel)

The facility is a semi-enclosed
vertical stand orIginally built to
studj cryogenIc propellant loading
and insJlatlon problems.

STATUS: D~ring this report period, no work was accoma

plished in this facility. 7he test requirements for the
next test program have not been received.

~ QY: Two previous programs were cancelled and the
CENTAUR jettison insulation test added.

-------'~~-~~------j

December 1963

J -4 TANK TEST FAC.

OGO-8S1 (1.I.Pinkel)

The facility is a semi-enclosed vert­
ical stand originally built to study
cryogenic propellant loading and in­
sulation problems.

STATUS: Since the test program for CENTAUR jettison insula­
tion has not been received, no work could be accomplished
du ring December.

) I I
Page 2S



SITE LABORATORY
RESEARCH

INSTALLATIONS (FOR) OESCRI PTiON
J January 1964 -----------------------

J -4 TANK TEST FAC.
OG08S1 (1.I.Pinkel)

The facility is a semi-enclosed vertical
stand originally built to study cryogenicd
propellant loading and insulation prob"
lems.

STATUS; A test program has not been received for the Cen­
taur jettisonable insulation tests.

NOTE ~ . Latest information now indicates that testing
will not begin until the first week of April.

February 1964

J-4 TANK TEST
FACILITY

OG085l (I. I. Pi nke 1)

A fac!1 ity to study LH2 tank
i nSu I at ion.

The detailed test program has not been received for the
Centaur jettisonable insulation tests.

NOTE ~: Test program has been extended through September.

March 1964

J-4 TANK TEST
FAG I L1TY

OG0851 (I. I. Pin ke I)

A facility to study liquid hydrogen
tank i nsu I at ion.

Contact was made with the Cleveland engineer responsible
for the jettisonable insulation tests~ The program was
discussed in general terms, but as yet no definite program
requirements have been establ ished. Lewis personnel will
contact Plum Brook operation engineers when the facil ity
build-up and instrumentation requirements have been
final ized. No work was accomplished on this project.



April 1964

5ITI LABORATORY
RESEARCH

INSTALL'TIONS·. (FOR) DESCR'f'nON

J ROCKET SYSTEMS
J-4 TANK TEST

FACILITY
A facility to study liquid hydrogen
tank i nsu 1at ion.

A new vacuum-jacketed liquid hydrogen transfer line was
installed in the cell during April. Lewis Research engi­
neers associated with the Centaur jettisonable insulation
test program are expected to provide information about the
program on May 4.

New plans call for the installation and testing of a
liquid hydrogen tank insulated by Arthur D. Little in the
facility. The A. D.' Little tank is to arrive at Plum Brook
in early May. Personnel are not available to be petmanently
assigned to the A. D. Li·ttle test program at this time;
therefore, this program will be undertaken when and if the
manpower becomes available from other test cells.

NOTE @ : A. D. Little tank tests have been added to the
IIJ-41l schedu 1e.

NOTE ® : Centaur jettisonable insulation tests have been
tentatively postponed until July.

24



May 1964

SITE LABORATORY

J ROCKET
SYSTEMS

RESEARCH
INSTALLATIONS (FOR)

J-4 TANK TEST
FAt IL1TY

DESCRIPTION

A facility to study 1iquid hydrogen
tank insulation.

Due to the concentration on ltJ_311 test cell, the work on
"J-411 test cell was not started unt i 1 the 1atter part of
May. This facil ity is now being readied to perform an
insulation integrity and a heat flux test on the Arthur D.
Little tank.

The jobs that have been completed for the A. D. Little
tests are:

I. The liquid hydrogen transfer line was insulated.

2. The facil ity piping was cold-shocked and pressure
checked.

3. The tank was installed.

4. Existing instrumentation has been checked and re­
ca Ii brated.

5. Al iquid nitrogen spray bar, for cooling the exterior
of the tank has been designed and is being built.

It is expected that the first test will begin June 8.

Work on the Centaur jettisonable insulation test was
started thi 5 month:

I. The necessary vacuum pumps have been located.

l. A firing circuit is now being designed.

23



June 1964

SITE LABORATORY

J ROCKET
SYSTEMS

RESEARCH
INSTALLATIONS (FOR)

J -4 TANK TEST
FAC III TY

OG08S 1 (I. I •Pi nke 1)

OESCRI PTiON

A f~cil ity to study liquid hydrogen
tan kinsui at i on .

From June 9 through June 11, five tests were pei form~d on
an Arthur D. Little urathane foam insulated cryogenic tank.
The objective of these tests was to determine the heat flux
value of the insulation and to investigate the foam_ integ­
rity under cryogenic conditions. The test summary is as
follows:·

Date Test Results-- --
June 9 LN 2 Boil-off #1 Heat Flux = 96.8 BTU/hr ft 2

June 9 LN 2 Boi I-off #2 Heat Flux = 96.3 BTU/hr ft 2

June 10 LH 2 Boi I-off #1&2 Heat Flux = 93.0 BTU/h r ft 2

June 11 LN 2 in tank, spray Alumaseal bag blistered.
foam wi th LN2 Foam integrity - good.

June 11 LN Z in tank, spray Air pockets under bag
foam with LN Z Foam integrity ~ good

All test objectives were met and the tank returned to
Arthur D. Little.

Effort for the balance of the month was directed toward
preparation for the Centaur Jettisonable Insulation Tests.
The vacuum system was installed and the detonator circuit
completed.

A LN 2 checkout of the system was completed on June 27, 1964.

The first of the Centaur series tests wi 11 be made on July
1, 1964.

25



July 1964

Srfe LABORATORY
RESEARCH

INSTALLATIONS (FOR) DESCRIPTION

J -4 TANK TEST
FAC I L lTV

QG085 I (1.I.Pinkel &

OR0399 (I.A .Johnsen)

-

J ROCKET
SYSTEMS A facility to study liquid hydrogen tank

insulation.

S.S .Manson)

On July I, the first of a series of Centaur jettisonable
insulation tests was performed. The primary purpose of
these tests is to investigate methods of jettisoning the
insulation from a liquid hydrogen-fil led Centaur arc tank.
This first test proved to be unsuccessful, although the
detonators on both sides of the tank were exploded. The
detonation did not propagate along the explosive cutting
charges as planned. 't is thought that the co 1d tempera­
tures affected the performance of the detonators and that
nicks on the ends of the cutting charges kept the detonation
from propagating.

On July 20, another test was performed on the same tank.
This time, the detonators were mounted away from the tank
wall and the ends of the cutting charges were known to be
free of nicks. The detonation propagated along the full
length of the cutting charges, but a combination of frost
and a few uncut strands of the fiberglas cinch wrap pre­
vented the insulation from falling off the tank.

The Centaur tank has been returned to Goodyear to be rein­
sulate& and ls expected back about September 1 for further
testing.

1
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SITE LABORATORY
RESEARCH

INSTALLATIONS (FOR) DEseRI PTI ON

A facility to study I iquLd hydrogen
tank insulation.

J-l ROCKET
SYSTEMS August 1964

J-4 TANK TEST
FAC~ L1TY

OGo851 (I. I.Pinkel &
- S. S;-Manson)

OR0399(1. A. Johnsen)

The Arthur D. Little, Inc. calorimeter tests were cancelled,
so no manpower was expended in this stand during August.

The second Centaur arc tank test is now scheduled to start
the end of September.

-

A facility to study liquid hydrogen tank
insulation.

September 1964
J-4 TANK TEST

FACILITY
OG0851 (1.I.Pinkel

&- S.5 .t~anson)

OR0399(I.A.Johnsen)

No manpower was expended in this facility during the month
of September. Work wi 11 resume upon the arrival of the
second Centaur arc tank. The tank is scheduled to arri~e

at Plum Brook about the middle of October.

October 1964
J-4 ~TESI

FAC I L1TY
OG08S1 (I. I. Pi nkel

&5.5. MansorV
OR0399 (I. A. Johnsen)

A facility to study liquid hydrogen
tank insulation.

No manpower was expended in this faci lity during the

month of October. Work will resume about the middle of

December after the second Centaur tank is delivered. -

25



November 1964

S: TE LABORATORY
RESEARCH.

INSTALLATIONS (FOR) OEseRI PTI ON

J ROCKET
SYSTEMS

J-4 TANK TEST FACILITY A facil ity to study 1iquid hydrogen
tank insulation.

No manpower was expended in this facil ity during the

month of November. The test program scheduled for IIJ-411

has been carrcelled and there are no immediate tests planned

for this facility.
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