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INTRODUCTICH s

> The Centaur separation system separates the Centaur missile froa
its booster, the Atlas nissile, This system is a nev design based
on & similar separation syster presently used on the Atlas nissile,-

The Centaur system differs from the Atlas system in that it has
fever separation latches and uses a ten (10) foot diameter ring
of 3/k inch stainless steel tubing as a '-ecervoir inste.d of s
stainleu steel sphere, 7. o, 0t 7L o0 0T

Sepaest o~ jetre (e

To save weight, it was decided to charge the system, while the
missile vas in the Ganiry Tower, with a portable charging unit
rather than run tubing down the side of the alssile to the ground
charg system, This nececsitates charging the system twenty-
four (2L) hours prior to launch,

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

)

A

CBJECTIVES:
The objectives of this test were:

1, To determine the sstisfactory operation of the separation
latches under the following conditions:

a, With the systes initially charged to 3975 peig with
helium gas at 125° F,, then cooled to zero degrees
¥ Fahrenheit before actuatica,

b, With the system initially charged to 2975 psig at -35° 7.,
then heated to +120° F, before actuation,

2, To determine the twenty-four (2L) hour leakage of the reservoir
with it initially charged to 3650 psig at 70 £ S° F,

CONCLUSIONs

The latches operated satisfactcrily whem the system was “hot charged”
and "cold charged®, Nc apparent leskage uf the reservoir over a
tventy-four (2)5) hour period was measured using a pressure decay
l.thdo

FORM NO.A-722-1
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DESCRIPTICK OF THE TEST SPECINEE:

The 4est specinen consisted of three cowponents:

The Separation Latch Pigures 13 and 1k
The Reservoir Ring Figures 1, 3, &, and 7
The Manifold Pigures 6 and 7

A detailed description of each of the three components i1s shown iz
Couvair Dravings as follows:

g Sepuration latches Convair Drawing Number 27-45L02
Regervoir Ring Convair Drawing Huzber 57-80014 ;
#anifcld Convair Drawing Number 57-45000 ‘

The expiosive valve P/M 27-04304~3 called out in Convair Drawing
Nunber 57-45000 was not available for the teat, however, a larger
valve of the same t7ps vas obtained, A 0,281 inch diasmeter orifice,
! Figure 6, vas installed in the 1iue %0 simulate the effictive orifice
‘ sise of tho valve called out by Draw‘rg Fumb:x S57-45000, The valve
used was mamufactured by Conex, M/¥ 2702259, P/N 2888-A,

The operation of the specimer is briefly described as follows: ;

The reservoir ring containsg high pressure helium gas. Whem !
it is desired to separste the Centgur missile from the Atlas «
booster the explosive valve is fired. The helium gas is then

allowed to pess from the reservoir into the manifold, which

i eovenly distritutes the gas to each of four (L) separatics

latches. When the helium Ea reaches the latches, it forces

the latches to rslease s i3 enough S¢ree betwesn Centaur
and Atlas to Torce the two (2) missiles aprrt. This force is
10,000 pounds snd is csussd by the various iiscannecting
valves between Atlas and Cartanr,

THIS 1S INCORRECT /RFF. W, BUEVE NS 7-zo~<,75
| DESCRIPTION OF THE TEST SEY UFr —

A schematic of the teet setup is shown in Pigure 1. The reservoir
ring, explosive valve, manifoid, and separation latches were mounted
on the drop assembly of the test jig. The drop assembly consisted
of I beehs velded in the f¥om of an X, A separaiion latch was
comnected to each of the fowmr corners of the X member, The drop
assembly was then connected to the test jig through the latches,
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DESCRIPTICN OF THE TEST SET UP: (Continued)

In Pigure 8, tha latch is shown connected to the test jig. In
Pigure 9, the latch is shown in the disconnected position., The
drop assembly, when relessed, fell four (L) inches to the ground,

TEST SFT UP:

The pre-losd of 10,000 pounds was applied to the drop assesbly -
through four pnetmatic cylinders, one mounted at the end of each

leg of the X member, PFigure 2 shows a calibraticn curve of force
versus pressure for these cylinders, These cylinders were calibrated
in the Tenious Olsen Material Testing Machine, Each cylinder

applied a losd of 2500 % LO pounds betwzen the drop assembly and the
test jig vhen preasurised to 125 2 3 psig.

The temperature of the reservoir ring was controlled by passing

sither a hot or cold fluid through the vinyl sleeving, that surroundad
the reservoir ring, To raise the temperature of the reservoir, a
nixture of awbient air and hot wator was emitted intc the rinyl
sleeving, The water was heated by passing it through colis submerged
in bolling water., The tomperature of the fluid was controlled by
adjusting the air to water ratio, Tc lower the temperature, a mixture
of amdient air and liquid nitrogen boll<off wis forced into the
sleeving, Hers the tempsrature was controlled by adjusting the
stbient air to cold (M2 mixture and by adjustius the pressure of the
Iﬂg dewar,

The tempersturs of the gas inside of the reservoir was measured by
three thamocouples spacod equal distant around the periphery of the
ring, These thermocouples were inserted into the reservoir so as to
be in direct contact with the gas,

The following i3 a list of instrumentation used in performing this
test:

1. Pressure Oage, Helisec, S/¥ H13387, 0-300 psi. % 0,25%
2, Pressure Oage, Heise, S/N H23537, 0-5000 psi, £ 0,25%
3. Pressure Gage, Kshcraft, S/ 1561, 0-1000 pst., + 2%
L. Pre-load Pneumatic Cylinders, Miller, (4) S/R N9LOSO
€. Ssnborn Oscillograph S/ 113

FO2M NO.A-782.1
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TEST SFT UP: (Continued)

Channel

Runber Anplifiers Transcucer
1 Carrier pre-amp S/N 323  wianko, S/N L86Sh 0-5000 psig
2 Carrier pre-amp S/N 3255  Wianko, S/K L8686 0-5000 psig *
3 Low Level pre-sxp S/N 1376 Thermocouple (Chromel-Alumel
L Low Level pre-amp S/N 1359 Thermocouple (Chromel-Alumel)
5 Low Leve) pre-amp S/N 1202 Thermocouple (Chromel-Alumel)

TEST PROCEDURE;:

The test was conducted according to the following procedures

The reservoir was charged to 3975 psig at 125° F, with helium
gas, than cooled to gero 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 was

i fired causing the latches ‘o release the drop assembly. The

; pressure decay and temperature of the reservoir and the pressure
increase of the manjfold were measured and recorded,

The latches were re-connected and & new explosive valve insialled,
The reservoir was charged to 2975 psig at -35° F, with helium

aas and then heated to 120° F, During this time the pressure

of the reservoir waz recorded, Each latch was pre-loaded to

2500 pounds, The explosive valve was fired causing the latches

. to release, The pressure decay and temperature of the reservoir
and the presszure increase in the manifold vere measured and
recorded,

The twenty-four (24) hour leakagz test was set up as showm in
Figure 12, The reservoir was charged to 3650 psig with nelium
gas, At the end of twenty-four (2L) hours the pressure and
tenperature in the reservoir were recorded,

RFSULTS:

The pressure of the reservoir after cooling it from 125° F, to 0° F,

decreased from 3975 peig to 3170 psig. The equalisstion pressure cf

the manifold and reservoir after the drop was 2600 psic. The temper-
ature of the reservoir after drop was -8° F, 211 of the latchss

; worked satisfactorily.
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RESULTS: (Continusd)

The pressure of the reservoir after heating it from -35° 7, to
120° ¥, increased from 2975 psig to 3880 psig, Th2 equalization
pressure of the manifold and the reservoir, after "drop", was
300C peig, The temperature of the reservoir after "drop* was
100° F, All of the latches worked satisfactorily.

The pressure of the reservoir st the end of the twenty-four (2L)
hour leakage test was 3650 psig for a preseure dror of O psig.
The temperature of the regervoir prior to start of the leak test
and at the end of the leak test was 73 + 2° 7,

All of the data from which this report was prepared are recorded
in Components Test Lab Engineering Nctebook Number 7L51.

FORM NO. A-702-*
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REZSULTS OF SEPARATICY. TEST
Hot Charge:
Initial charge pressure of reservoir ring 3975 psig
Regervoir pressure after tempersture drop 31565 peig
Net Pressure drop after temperature drop 810 psig
Temperature of the reservoir before separatiwm 0 °r,
3 Equalisation pressure of reservoir and manifold
r afier latch separation 2600 psig
Temperature of the resexrvoir after separation -8 °F,
(,
Cold Charge:
Initisl charge pressure of reservoir ring 2975 psig
Reservoir pressure after temperature increase 3875 psig
Net pressure incresse after temperature increase 900 peig
Teaparature of the reservoir before separation 120 °F.
Equalisation pregsure of reservoir and manifold
after latch separation 3000 psig
. Temperature of the reservoir after separation 100 °r,
Leak Test:
Ini%ial pressure 3650 peig ;
Final pressure 365C psig ‘
Reservoir lsskage over 2L hcur period 0 :
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