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INTROUCTICEt

The Centaur separation system separates the Centaur missile from
it. booster, the Atlas missi.e. This system is a neu design based
on a similar separation syster presently used on the Atlai missile.-

The Centaur system differs from the Atlas system in that It has
fewer separation latches and uses a ten (1O) foot diameter ring
of 3/4 inch stainless steel tubing as a reservoir instead of a
stainless steel sphere -

To save weight, it was decided to charge the system, while the
missile was in the Gantry Tower, with a portable charging unit
rather than run tubing down the side of the missile to the ground
charging system. This necessitates charging the syvtem twenty-
four (A) hours prior to launch.

It was therefore necessary to test the new design and charge procedure.

The objectives of this test were:

1. To determine the satisfactory operation of the separation
latches under the following conditions:

a. With the system initially charged to 39TS paig with
helium gas at 12e F., then cooled to zero degrees
Fahrenheit before actuation.

b. With the system initially charged to 2975 psig at -35e F.,
then heated to +1200 F. before actuation.

2. To determine the twenty-four (21) hour leakage of the reservoir
with it initially charged to 3650 psig at 70 ± 5* F.

CONCLUSIONs
The latches operated oatisfactorily when the system was "hot charged'
and *cold charged'. No apparent leakage of the reservoir over a
twenty-four (2) hour period was measured using a pressure decay
method.

FOR'M NO. A-702-1
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DESCRIMTON CP THE TEST S?!ElDW~t

The test specimen consisted of three components:

The Reser voir R•z Figures 1. 39 6,, and 7

The Manifold Figures 6 and 7

A detailed deewriptioc of each of the three coemponents is shove in
Convair Drawings as foflws:

3eW.ratitm Latches Couvair Drawing Number 27-J45O2
Raservofr Ring Convair Drawing Number 57-8001i
Kanifcld Convair Drawing Number 57-45000

The explosive valve P/* 2 7-O4 3 04-3 called out in Convair Drawing
lumber 57-.451X was not available for the tests, hmrever, a larger
valve of the sess type was obtained. A 0.281 inch disaeter orifice,
Figure 6, was installed In the lt.e to simulate the effictive orifice
size of the valve called out by DraIwg fab•s 57-45000. T•he valve
used was manfactured by Coners KM 27M259,, "~ 288&-A.

The operation of the specie is briefly described as folloms:

The resaervoir ring contains high pressure helium gas. When
it in desired to separate the Centaur missile from the Atlas
booster the explosive valvi is fired. The heliu gas is then
allowed to pass from the reservo ir into the manifold, which
evaily distributes the gas to each of four (h) separation
latches. When the helim ga reaches the latches it force_
the latches to r-!eAsej There is enough forcobebwVea Centaur 7••~ore----•e--o (2) missles• ap~rt. This force is

10,000 pounds and is caused by the various disaonnecting
valves between Atlas and Centaur.

THIS is P- la e Cc. -r EF J*) 'U~EuEEP5 -o4

DSCRIPTIO N THET 53? UP:

Sschematic of the teaaetaup is shown in Figure 1. The reservoir
ring, explosive valve, manifold, and separation latches were mounted
on the drop ambly of the test jig. The drop assembly consisted
of I beeo velded In the i of an X. A separa:cmn latch was
cemeeted to each of the four corners of the I umbw-. The drop
assembly was then conmected to the twit jig through the latches.

C
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D•TCffION F THE TEST SET UP, (Continued)

In Figure 8, th2 latch is shown connected to the test jig. In
Figure 5, the latch is shown in the disconnected position. The
drop assembly, when released, fell four (4) inches to the ground.

TEST SYT UP........_.

The pre-load of 10,000 pounds was applied to the drop assembly
through four pneumatic cylinders, one mounted at the end of each
leg of the X amber. Figure 2 ohms a calibration curve of force
versus pressure for these cylinders. These cylinders were calibrated
in the Tnions Olson Material Teeting Machine. Each cylinder
applied a load of 2500 J hO poumds between the drop assembly and the
teet jig when pressurized to 125 ± 3 Pais,

The temperature of the reservoir rim was controlled by passing
either a hot or eold fluid through the Y.l sleeving, that surrounded
the reeervotr ring. To raise the temperature of the reeerfzir, a
mixture of ambiat air and hot water was emitted into the vinyl
sleeving. The water w heated by passng it through coils submerged
in boiling wAtter. The tmperature of the fluid was controlled by
adjusting the air to water ratio. To lower the temperature, a mixture
of ambient air and liquid nitrogen boil-off was forced into the
sleoving. Here tVie temperature was controlled by adjusting the
ambieont air to cold (.22 mixture and by adjustik the pressure of the
1 2 detar.

The temperste of the gao inside of the reservoir was measured by
three thwrwoaplee spaced equal distant around the periphery of the
rig.. Theee thermocouples were Inserted into the reservoir so as to
be in direct contact with the gas.

The following is a list of instrumentation used in performing this
testy

1. Pressure Gag*, Heis,, /k 8 ± 0.25%
2. Pressure oage, eisae, S/5 H23537, 0-5000 psi. ± 0.25%
3. Pressure Oage, Asherst, S/k i81, O-ioo psi. ± 2%
4, Pro-load Pneumatio Cylinders, Miller, (4) S/W N94050

5. Ranborn Oscillograph S/1 143

FORM NO.A.7921
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TET SF, UP: (Continued)

Channel
Rumber AMplifiers Transducer

1 Carrier pre- S/NH 32h3 Wiarko, S/N 4865L 0-50D0 psig ± I.Q%
2 Carrier pre-amp S/N 3255 Wianko, S/N 48686 0-5000 psi1 ± 1.0%

3 Low Level pre-amp S/N 1376 Thermocouple (Chromel-Alumel)
4 Low Level pre-amp S/N 1359 Thermocouple (Chromel-Alumel)
5 Low Level pre-amp S/N 1202 Thermocouple (Chromel-Alumel)

TEST PROCEURE:

The test was conducted according to the follaoing procedure:

The reservoir was charged to 3975 psig at 125* F. with helium
gass, then cooled to zero degrees Fahrenheit. The pressure of
the reservoir was measured and recorded. A pre-load of 2500
pounds was applied to each latch. The explosive valve vas
fired causing the latche" to release the drop assembly. The
pressure decay and temperature of the reservoir and the pressure
increase of the mmnwfold were measured and recorded.

The latches were re-connected and a new explosive valve installed.
The reservoir was charged to 2975 psig at -35* F. with helium

Sand thsn heated to 1200 F. During this time the pressure
of the reservoir was recorded. Each latch was pre-loaded to
2500 pounds. The explosive valve was fired causing the latches
to release. The pressure decay and tenperature of the reservoir
and the pressure increase in the manifold were measured and
recorded.

The twenty-four (24) hour leakage test was set up as shown in
Figure 12. The reservoir was charged to 3650 psig with nelium
gas. At the end of twenty-four (2h) hours the pressure and
temperature in the reservoir were recorded.

RFSULTS:

The pressure of the reservoir after cooling it from 1250 F. to 00 F.
decreased from 3975 psig to 3170 psig. The equalization pressure of
the manifold and reservoir after the drop was 2600 psig- The temper-
ature of the reservoir after drop was -80 F. All of the latches
worked satisfactorily.

FOAM 40. £7321
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RESULTS: (Continued)

The pressure of the reservoir after heating it from -35* F. to
120e T. increased from 2975 psig to 3880 peig. The equalization
pressure of the manifold and the reervoir, after "drop", was
3000 paig. The tepr.arsture of the reservoir after "drop* was
1000 F, All of the latchrs worked satisfactorily.

The pressure of the reeervoir at the end of the twenty-four (2h)
hour leakage test was 365_psig for a pressure dr-or of 0 puig.
The temperature of the reservoir prior to start of the leak test
and at the end of the leak test was 73 ± 20 F.

All of the data from which this report was prepared are recorded
in Components Test Lab Engineering Notebook Number 7h91.

FORM NO. A-702-'
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RWJLTS OF SEPARATICE TEST

Hot Charge:

Initial charge pressure of reservoir ring 3975 psig

Reservoir pressure after temperature drop 3165 peig

Net Pressure drop after temperature drop 810 psig

Temperature of the reservoir before separation 0 OF.

Iqualisation pressure of reservoir =0 manifold
after latch separation 26 00 psig

Temperature of the reservoir after separation -8 OF.

Cold Charte:

Initial charge pressure of reservoir ring 2975 psig

Reservoir pressure after temperature increase 3875 psig

Net pressure increase after temperature increase 900 puig

Temperature of the reservoir before sepatation 120 OF.

Equalization pressure of reservoir and manifold
after latch separation 3000 psig

Temperature of the reservoir after separation 100 OF.

Leak Test:

Initial pressure 36 50 pig

Final pressure 3650 Psie

Reservoir leakage ove 2h heur period 0

- FORM NO.A--2.1
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