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tton of the final configuration of the XW-5/F-101 weapon. Spike type impacts
were simulated by using 75 mm projectiles (ired at 1000 fiysec within the cx-
piected angle of attack of the weapon.
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CRYSTAL lviPn.C! FULING SYSTEM TEST DN THE
W5/ F-101 TYFE C STORE

INTROGUCTION

Vhe XW-5/F-101 weapon is designed to be carried externally oy the F-101 air-
eraft al supersonic speeds. The weapon 15 32 fect long and contains the XW -8/
i'-101 warhead, fuzing componems, and two {uel cells. The many weapon sys-
tem delivery capabilitics make it poussible for weapon impact at angles of 24

to 90 to be obtuined. ‘The purposc of this test was to determine the vulnerabilily
of the weapon to spike or corner type impacts hack to the major diameter of the
weapon.

Figure 1 shows the configuration of the MC-300 crystal system used in the test.
The propesed system for the weapon is identical 1o that tested except that it is
plunned to mount the twe crystals at Station 30,00 diamctrically opposite instead
of as shown and that it is not planned 1o use the Channel 3 crystms. Structurs!

it rierences in the test nose section prevented the correcs orientation at Station
30.00 The Channel 3 crystals mounted at Station 138.28 were so places to getor:
mine the outputs obtainable there should the crystals mounted at $tation 98. 5.

not gmve sulficient coverage. Although only two crysmls were mounted in Channel
3, the network was aruﬂcially loaded with capnchy 10 simujate a completo crystai
naetwork. ;

The test nosc section was mounted at Station 138.28 o » vertical test stand. The
nose was therefore cantilevered toward the gun. This resuited in tension in the
upper skin surfaces and compression in the lower skir surfaces.  Although the
akin stresses should have little effect on the test resuits, most of the shois were
placed on a side of the shape 10 minimize these effects.

Instrumentation was obtained by connecting two Teltronix oscilloscopes to each
network. §Cne scope of each network was set for a (ast sweep and one for a slow
sweoep.  EBach channel was terminated in a 100 lalohm resistance Lo simulate the
input irnpedance of the MC-134 X-unit. Capacity of cach network was approxi-
mately 700 micromicrofarads. Sweep of the oscilloscopes was started by 1
shorting of two copper screen: separated by paper insulation and taped {o Llhe skin

of the wespon at the target position. Polaroid Land cameras were used to record
the output waveform.
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Tests werz performed April 13, 1955, on the nose section { forward of station
138.28) of the final configuration of the XW 5/ F-101 weapon. A total of six shots
were placed at different potentially critical arvas with the immediate warhead
arca receiving three of the six. Jctailed results of cach shot are tabulated in
Pagure 2. 1‘

RESULTS

The first shot was placed directly behind the upper Channel 1 crystal with the
projectile starting to enter the skin at about Station 110.00. Al three channels
produced 30 volts output in less than 0.8 millisecond and 70 volts within 1.2
milliseconds.

The second shot was placed between Channels 1 and Z al the same siaiion as 3hat
} bul through a stiffer part of the structure. All outpuls exceeded 4% volts within
0.8 milltsecond and 70 volts within 1.0 milliseccond.

The third shot was placed directly behind the tower Channe! | crystal with the
projectile starting 1o enter the skin at about Siation 117.00.  Vhe outpuls of Chan-
nels 1 and 2 were greater than 30 volts within 1.3 milliseconds while Chonnel 3
produced 30 volts at 0.5 millisecond. .

‘The fourth sho! was placed directly ahead of the upper Channe! 1 crystil at sbhow
Station 55.00. The fuel tank was pressurized 1o 12.5 psi gage prior to the shot
to simulate drop conditions. Two distinct outputs were ootained at this shol. As
the projectile penetrated the skin, the crystal outputs were greater than 30 volts
with less than 1.3 milliseconds penetration time. Then as the projectile passed
through the aft fue! tank bulkhead and the Statioa 96. 50 bulkhead, an ouw/put of
_igl‘eater than 120 voits was achieved. This is shown in Figure 4.

The fifth shot was placed through the r.atiom:e,direc:ﬂy opposite the Channel 1 crys:
tal. The purpose of the shot was to prove that only, vne crysial per network was
needed at Station 30.00. Qutputs in excess of 30 volts were achieved within 0.8
milliseconds from both Channels 1 and 2. As in Shot 4, iarge outpurs were re-
ceived at about the time the projectile was passing throogh the afl gas tank bulk-
head.

The sixth shot was placed next to the upper Channel 1 crystal on Station 98.50.

TYr - purposc of the shot was to sec if one channe) {Channel 2) could completely
cover the Station 98.50 arean. Results show that both channels produccd over 40
volts output within 1.1 wmilliseconds of impact. Cables to the Channel 1 crystals
were severed at about 1.7 mithiseconds, but by ihis time the channel had produced
over 100 volts.
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iteselty of these tests were extremely encouraging in that some of the areas
thought previously to have been vulnerabie to spikes have now been found Lo be
adequately covered by the proposed crystal system configurstion. The accuracy
of the test resolts is felt to be within #15 per cent.

(.10

SUMMARY ANL CONCLUSIONS

It rs Telt that the follewing conclusions can safely be made as a result of this test

' .o Wath the proposed erystal system configuration and with one channel aperation
the weapon 13 protecied from impact on 3-inch diameter or larger spikes back
1o Station 120.00. With two channe! operation, protection extends further aft,

hut the coverage is irregelar and no altempt is boing made to.define the himits,
2. R

<. The ( hannol 3 crystails are not needid (n the sys

p :
!\1 e ey HOW B 0O, SINCE 1
TTalnanie from Station 98. 50 crvsmlﬁ are saﬁmcmr}. the gains m’nd:» b\ mount

ing crystals on Station 138. 28 do not justify the increased co.nplexity of ca- !5-( )
bling and the decreased sensitivity caused by the added system capacily. The
fact that a penetration behind Station 120.00 at 3~ toward the weapon axis
(the maximum expected angle of attack) would at worst penetrate a neif irh
inte the MC-236 further substantiates this conclusion.

¥.  More than adequate coverage is obtained {from one crysial per network Mmounle:
’t Station 32.00.

1. Il appears that pressure in the {uel tanks does not significantly affect *he crys-
al outputs at impact.
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Shot Channcel 30 Volts 720 Volts 106G Volts
1 i CL858 1.20 1.0
: . &0 - 1,50
3 .20 .70 1.9
Z 1 .8 1.0 1.0
2 . B .3 1.3
3 .4 .4 .7%
3 1 1.3 2.2
1.1
3 .5 .5 .B
4 1 1.0 3.% 3.0
2 .7 1.2 4.5
37 .9 2.5 4.5
5 1 .8 1.6 2.2
2 .6 1.3 13
6 1 1.0 1.3 1.5
1.1 1.6 1.6

Fig. 2 -- Penetration Distance 8Before Output ~ Feo!
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