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ABSTRACT (U)

This report documents the results of the first of a series of tests
designed to determine the breakout pattern of PBX 9404 explosive. Results
of a series of additional investigations, in which many of the problems
arising in the initial series were resolved, are included in an Appendix.
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BREAKOUT PATTERN OF PBX 9404 EXPLOSIVE

Introduction

This experiment was the first in a series of tests designed to deter-
mine the breakout pattern of PBX 9404. Ideally, the breakout front should
be completely straight and all points on the surface of the explosive charge
should ignite simultaneously.

Description of Experiment

Test Items

Two types of charges (Figure 1) were assembled for the test. Both
had a diameter of 1,273 inch. They differed in that one (K47977 Type 3)
was 1/2-inch high and had end plates; the other (K47977 Type 7) was l-inch
high. A TC-134 high-energy detonator, a 0.2-inch diameter by 0. 4-inch
long anvil, and a bare 1-1/2 by 20-mil bridgewire used as a zero time refer-
ence were common to both units. The TC-134 detonators were placed into
the charges so that breakout would first occur in the axial center direction.

Only one type of fixture (K58663) was required. Figure 2a shows the
test setup. For determining radial breakout, the charges were placed up-
right as shown in Figure 2b, Axial breakout was measured when the charge
was placed on its side (Figure 2c).

Instrumentation

An inline CVR was used to record the current input to the TC-134
detonators. Axial and radial simultaneities were recorded by a streak
camera (Appendix A). A framing camera was used to illustrate the actual
sequence of one breakout,
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Data Reduction

Axial breakout times were determined directly from the streak
camera negatives. Determination of radial breakout times was more
complicated. In brief, the procedure was as follows: (1) a comparator
was used to find time versus distance across the projected images of
the charge; and (2) this data was fed into the 3600 DATA RED program;
and (3) a tabulation of time versus angular position of the breakout front
on the charge was obtained.

For a detailed description of the method, complete with typical input
and output data, refer to Appendix B,

Results

Axial Breakout Times

Figures 3 and 4 show the breakout patterns in the axial direction for
two 1/2-inch charges. Figure 5 shows the pattern for two 1-inch charges.
Each illustration includes a scaled drawing showing the actual position of

the detonator.
M
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Figure 3. Lighting Time Versus Distance Along Charge

UNCT.ASSTRTED |
"

[e)




. BE

e TTRYAT A C YTV .
—' U L T\,J | Y S F. LLD

Distance (in.)

Accuracy of Distances to 0.21in.

1|1+1J

1.0

Time from First Breakout (usec)

CRD SL-11445 A

Distance {in.)

0 I B

~
T R R S b

Accuracy of
Distances to 0.1 in.

5.5
CRD SL-11446 A

Figure 5.

6.0 6.5

Time from Bridgewire Burst ( usec)

Lighting Time Versus Distance Along Charge

UNCT.ASSTFTED

9



UNCLASSIFIED Y

Half-Inch Charge -- The initial breakout point for the 1/2-inch charge
was found to be at the end of the charge nearest the detonator. The con-
tinuation of the breakout pattern apparent in Figure 4 beyond the end of the
actual charge may be caused by light reflecting off the end plates. If so,
the time from bridgewire burst in the end-plate area (i.e., at distances
over 0.5 inch in Figures 3 and 4) should be constant. This is true in Figure
3, but not in Figure 4, although test conditions were the same. There are
two possible explanations for the apparent discrepancy:

(1) Light reflection in Figure 4 from only half of the end plate
(the smaller diameter portion); or

(2)  Errors in correlating the reflected lighting pattern with the
corresponding position on the charge; that is, either

(a) error arising from improper location of the edges of
the charge because the contrast in the negatives was
very slight; or

(b) error in location of zero time because the streak for
the bridgewire burst was not always directly below the
still picture of the bridgewire.

Note that, if the curves in Figures 3 and 4 are superimposed and
differences in time and distance values are disregarded, the similarity
between the two patterns is quite apparent. Further investigation of the
data has made it clear that (2) above is the most likely reason.

One-Inch Charge -- In Figure 5, data from tests of two 1-inch
charges are plotted on the same scale. Note that the apparent shift is
similar to that occurring in the results for the 1/2-inch charges.

For all three runs (Figures 3 and 5), axial breakout times occurred
within 1 microsecond of each other,

Radial Breakout Times

Figures 6 and 7 contain smoothed curves plotted through the radial
breakout times for a series of tests of the two types of charges.

Half-Inch Charge -- Figure 6 shows that, for a 1/2-inch charge, (a)
the radial simultaneity is better than 0.2 usec, and (b) the first breakout
is closer to the detonator end of the charge.

One-Inch Charge -- Figure 7 shows that, for a 1-inch charge, (a)
the radial simultaneity is better than 0.2 usec and (b) the first breakout
was within 0.25 inch of the detonator end of the charge.
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Comparison Between Axial and Radial Breakout Times

Comparison between Figures 6 and 7 reveals discrepancies in both
breakout time (about 0.5 usec) and breakout location. Figures 8 and 9
indicate that the difference in breakout time may be attributed to inadequate
current input in the radial direction runs. That is, the transmission time
between bridgewire burst and the TC134 is longer in Figure 8 (axial direc-
tion) than in Figure 9 (radial direction). The shift in the breakout point is
illustrated in Figures 5 and 7. In the former, the first breakout point is
near the center of the charge; in the latter it is within the quarter of the
charge nearest to the detonator. The framing camera photographs included
in Appendix A (Figures A-10 and A-11) give no exact timing information
but do substantiate the accuracy of the breakout point shown in Figure 7.
These photographs, taken of a 1,6-inch diameter by 0. 5-inch-high notched
charge 6 and 7 usec after bridgewire burst, show that the first breakout
occurred near the detonator end of the charge.

Future Experiments

The results of this series of tests suggested several changes in pro-
cedure* which should be incorporated into future experiments.

1. The end plates on the 0, 5-inch charges should be painted so that they
do not reflect light.

2. The time of the first breakout should be determined by placing the
streak camera slit in the notch.

3. Greater accuracy should be provided by increasing the size of the
image on the negative.

4. During reduction of the radial data, a quick check should be made to
assure that the lighting pattern for the bridgewire burst lines up with
the still picture of the bridgewire.

5. The test area should be better illuminated to improve the contrast of
the negative (sometimes the edges of the charge are hard to distinguish)
and/or the components should be painted in contrasting colors.

6. To avoid confusion during data reduction, the bridgewire should always
be placed on the same side of the charge.

*Items 1, 2, 3, and 4 have been the subject of additional investigation since
this series of tests was completed. Appendix C contains the conclusions
reached.

12 TTNT/AAT A mnrm'n"




W 5 AGSTT D

7. To avoid guess-work during assembly of the experiment, each charge
should be marked where the slit is to be placed.

8. An entirely new procedure, utilizing two mutually perpendicular slits,

has been suggested which would enable the experimenter to use only
one charge to obtain both axial and radial breakout information.

Conclusions

A photo- and data-collecting method has been established to success-
fully measure the axial and radial breakout times of explosive charges.

The breakout patterns for 0.5- and 1.0-inch high explosive charges
are as follows:

Axial breakout times: 0.3 to 1.0 usec.

Radial breakout times: ~0.2 usec,

The preceding method could be used in investigating different methods
of detonating the explosive charge; e.g., two TC-134 detonators, different
detonators, or booster pellets could be used.
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1/2-Inch Charges

Figure 9. Current Input to TC 134 (radial breakout)
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APPENDIX A -- STREAK CAMERA PHOTOGRAPHS
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Figure A-1

K47977 Type 3, 1.3-inch dia. x 1/2-inch
high charge with end plates.
Breakout pattern along axial direction.
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Figure A-2

K47977 Type 3, 1.3-inch dia. x 1/2-inch
high charge with end plates.
Breakout pattern along axial direction.
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Figure A-3

K47977 Type 7, 1.3-inch dia. x l-inch
high charge.
Breakout pattern along axial direction.
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Figure A-4

K47977 Type 7, 1.3-inch dia. x 1l-inch
high charge.
Breakout pattern along axial direction.
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Figure A-5

K47977 Type 3, 1.3-inch dia. x 1/2-inch
high charge with end plates.

Radial breakout with slit positioned half-
way down the charge.
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Figure A-6

K47977 Type 3, 1.3-inch dia. x 1/2-inch
high charge with end plates.

Radial breakout with slit positioned half-
way down the charge.
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Figure A-17

K47977 Type 7, 1.3-inch dia. x 1-inch
high charge.

Radial breakout with slit positioned half-
way down the charge.
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Figure A-8

K47977 Type 7, 1.3-inch dia. x l-inch
high charge.

Radial breakout with slit positioned one-
fourth of the way down the charge from
the detonator end.
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Figure A-9

K47977 Type 7, 1.3-inch dia. x 1-inch
high charge.

Radial breakout with slit positioned one-
fourth of the way down the charge from
the detonator end.
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Figure A-10,

K47977 1.6-inch dia x 1/2-inch high (notched).
Framing camera picture 6 microseconds after bridgewire burst.
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Figure A-11.

K47977 1.6-inch dia. x 1/2-inch high (notched).
Framing camera picture 7 microseconds after bridgewire burst.
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APPENDIX B -- REDUCTION OF DATA FOR RADIAL BREAKOUT
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REDUCTION OF DATA FOR RADIAL BREAKOUT

Data reduction will interpret the negative in the following way:

IMAGE  CHARGE IMAGE
STILL BW SLIT
PICTURE o e
ZERO TIME |——~ X, I._, X, I——— X,
REFERENCE —_—
t
LIGHTING @ = MIRROR ANGLE
E
PICTURE OF FIXTUR
t =TIME

X = DISTANCE ON
FILM

Data reduction will provide a listing of Xl’ X2, and X3 versus time for
each film,

The data will then be placed into the computer program DATA RED
to get the final results. The basic equations used are derived below.

By geometry:

2
X X -
‘/ 1 Im X1 le

Tan @

1 x 12
Im
' —REFERENCE 5 T X1

N X

?

_ o __1lm
S
x; =~ = 2
X ¥m % Xim
X _

1 Tan (180 91) X X1>————2

X - Im

1 2
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Referencing the 6, angle to the reference shown above, and calling angle

1

Q
=90 + =+
B =90+ S +6

Similarly, 62 and 03 can be derived in the same manner with only the

subscripts on the X's changed.

Then
82 =180 - 02
and
a
= - + —
83 93 90 2
The fixtures used had o = 110°,
thus
. h
= +
Bl 91 145
52 = 180° - 02 ‘ B versus time obtained from
DATA RED program
83 = 93 - 145
y
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Data Reduction Program (3600)

32

1 JC39840e31TeB29DATA

PETNy XL
C THE FOLLCWING EXAMPLE PRCGRAM 1S FOR
< ING AT MOST 20 DIFFERENT TATA PCIN
FRCGRAM DATA RCD
DIMENSICON X1(8925)3X2{8425)3X3(8

1(8’L419IL(Q’Z)!’TZKQ’ZD"71(8’25
20849251 +BETAL

3eVXLII8925) ¢ VX2{8425)9VX3(8s25
C REAS INPUT CATA
READ SCC s IXMAXLIUTAL) sl A=I5)
READ SCOs(XMAXZ2(IBs1l)siB=145)
REAT SCCeIXMAXZUIC1191C=1»3)
C RUN 1
READ 5CI1s{X1(1s111911=1520)
READ 5C19(X2(01s12)912=1420)
READ 5C01+(X301s13)s12=1423)
READ 601(TL1(1al4)si4=1+20)
READ 6019(T2(1515),15=142C)
READ 6019472019161 16=122)
T RUN 2
READ 5014(X1{Z2sJ1)sJ1l=1+2C)
JCAD 5C19(X2(29J279J2=142C)
READ 501,(X3(2yJ3),J3=1,2C:
RIAD 601 (T1l(2sJ8)sd4=14520)
READ &0151iT2(2905)5U5=1520
READ 6HT19(T2(2s06)906=21420)
C RUN 3
READ SO014(X1(39K1)9K1iz1923)
READ 5015(X2(35K21sK2=1420)
READ 5015(X3(34K319K3=21420)
READ 6019(T1{3,K&)yKb=1,20"
READ 6019(T213sK5)sK5=142C)
READ 6014(T3439KE)9K6=142C
C RUN 4
READ S01s(X1{4sLl)oliz1920)
READ 5019{X2(4,L2)50L2=2,20)
READ 5014{X3(4,0L3)sL321,20)
READ HC1yiTl(dala)sttt=142C)
READ 6019172164015 sL5=14920)
PAGE 201 SATE 5/26/67
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CONTAIN

MAX1(8929) 9 XMAX2(8925) s XMAX3
108+25)9THETA2(8925)sTHETA3
25, 3A(3925)sB(8s23)19C(84525)
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READ 601 4(T3(4eLb)oib=1920
RUN 5
READ 501 9(X1(5aML)eMi=14230)
READ 5014{X2(54M2)4iM2=214920)
READ B5C1e(X3(59M30 9432149203
READ GCleiT1l(BaMalsiit=1420)
READ 601 a(T2(39Ma0sM521920
READ 6301 9{T3(55M0 ) s Mb=1420) [
CALCULATZ QJUTRPUT DATA
K=1
5 DO 7 1=1+53
6 C0 7 J=1+20
TFAXi(lad) —XIMAXI(T9K)I/24C)18C981480
81 THITALII+J)=3Ca0
GC Tl 1%
80 YX1iieo)=X1ilod)® (XMAXL(TI oK) =X1{10J))
Al T s 1 =30RTFIVXI(19d1 )/ (ABOFIXMAXL(1eK)/2eC=X1(19J)))
TFIX:I( 1) -XMAX1([aK)I/72eC 10910911
10 THETALLI ) =18 .0/ e i1bi#ATANFLAITYIY) .
GC T0O. 15
11 THETAL19J32160eC~(:2804C/261610 0 %ATANFIALT )]
15 ALFPriA=11Ce0
SETAL( 1901250 CHALFPHA/ 240+ TALTALIT G
IT X2 di=XMEX2( 19K /Zal) B 91819180
181 THETAZ{I4J1=25040
GC TC 2%
180 VX210 19J3=A20 197 (XVAXZUI K1 =X2(01s2)
319 ) =3GRTFIVAZUI s J) )/ LACOFIXMAXZI 19K/ 2eC=X20010d) )
TFURZU I Y =AMAX2 U1 9K)Y /201220209210
20 THETAZxj,u)—(ch.O/J.LL*G)*ATAhF(B(Z,J))
G0 70 25
21 THETAZ( 1641218001820/ 3¢ 01 0) ¥ATANFIDII9J))
25 BLTAZ2(I9Ji=18Lal-THETAZIIsJ:
IFIX3(] e} =XMAX3(19K)/2e¢C ;280928122870
281 THETL3(1,J1=60LC
GC 7O 25
280 VX2{IeJ)=X3 {1 sJi ¥ IXMAXZ (94K ) -X3{19J))
CilsJ)=SORTF§VX3(LsJ))/(ASSF(XMAKB(29()/Z.C—A3(XyJ)))
IFUX3( gu) ~AAXZ (I 9K) /2403209306310
230 THETA3{ 191 =(100a0/2e1l616#ATANFIC LI
50 7C 25
33 THETA3 (901 =182eC—(180aC/23e bl LTARFIC 190
35 BLTAZ( T ed) =THITASI{ s 1 ~32e0~ALFHA/ZWC
50 FORMATIOHFZ .0C)
PAGE $02 DRTE  5/26/67
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501 FORMAT(1CF5%40)
OC1 FORMATI(8F10.3)
7 CONTINUE .
PRINT OQUTPUT DATA
RUN 1
PRINT 16C
160 FORMAT(1H19/46X927HRUN 19 ONE HALF INCH CHARGE/4O0Xs37HBETA IN DEGR
1CES AND T IN MICRCSECONDS//6% 9 1HNs11XsSHBETAL(1)s9Xe5RT1(1)956Xs8HB
2ZTAZ(1)e3Xs5HT2(1 98X s8HBETA3(1)s9Xe5HT3(1)//)
>0 200 N=1,2¢C
200 PRINT 1619NsBETALIIsN)sTLI(IoN)9BETAZiL1 oMY T2t1oN)Y9BETAB(LsNI»T3(1s
1IN) .
RUN 2
PRINT 162
162 FORMAT(1H1»/46Xs2THRUN 29 ONE HALF INCH CHARGE/4CXs37HEETA IN DEGR
1EES AND T IN MICRCSECONDS//6X»1HNs11Xe8HBETAL(2) 95X e5HT1(2)98X8HB
2ETA2(23 99Xy 3HTZIZ2) 98X s 8HBETA3(2)99Xs5HT2(2)/7)
SO 201 Ni=1s20
201 PRINT 161eNLsBETALI2sNI}sT1(29N1) oBETAZI2aN1I»T2(29N1)9s8ETA3(29N1)
19T2(2eN1)

RUN

= O~
pal

GEX 9 2THRUN 39 CNE INCH HIGH CHARGCI/4CXs37HBETA IN DEGR
MIZROSECCNDS//6XvidANs11XsB8HIETALIZ) 95X 9514TL(3),8X48H3
MT203) 53X e8H3ETAZIZ) 99X s5HTI(3) /5

)
~
o

i1

~

r
C
et

> (N 2]
P
—_

Iz

(RN
w

-

pd

Ny e

e DO INMM T Y

2kt e s e

Noe N

- o0

o

r

-4

~

(@]

[)¥}
-

A0 4AMO W

AL(Zsng oT1(3sN2)+DETA2{3sNZ)sT202sN2)»3ETA3(3,N2)

-

RUN 4
PRINT 166
166 FORMAT(1H1s/456Xs2THRUN 49 CONE INCH HIGH CHARGE/40Xs37HBETA IN DEGR
1EES AND T IMN MICRCSECONLS//76XsiHNs11Xs3HBETAL(U) 92X s5HT 1 {4 93Xs8HE
2ETA2(4) 95X 3HT2(4 ) 98X s6HBETAZ (L) 99X 5173043/ /)
DO 202 N3=1420
203 PRINT 1619N3sBETALI4N3 »T1 149N sBETA2{4sN3)9T2(49N319BETAZ(44N3)
195T3(6eN3)
RUN 5 ‘
PRINT 163
168 FORMAT(L1H1s/746X92THRUN S ONE INCH HIGH CHARGE/40X»37HBETA IN DEGR
17ES AND T IN MICROSCCONDS//6XA91HNs11Xs3H2CTALLIZ) 99XsBHT1(5)98X,8i4B
2ETA2{5) 9%y 5HT 215 »8Xs8HBETAS(D)s3Xs5573(5,//)
D0 204 N&=142C
204 PRINT 1619%NG6sBTTALIS NG sTI(S9NL) e3CTA2(590N4)1sT2(59N4)sBETAS{S5yNS
1eT3(59N)

PAGE ccz DATE 9/26/67
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161 FORMATI(I79F18e395F1563)
END

pa
WOULD NORMALLY S5TART HIREI.

ALSO THC FOLLOWING TWO PRINTOUTS CAN BE ACDCTD IF IT 1S DESIRED.

PRINT RPUT DATA

RUN 1
PRINT 700

700 FORMAT(1H192Xe5HRUN 192X s 1HNs8Xs5HXMANX1 92X s SHXMAX292X95HXMAX3 93Xy 2
1HX 193X 92HX293X9s2HX395Xs 2HT 195X 2HT295X»200T3///)
PRINT TOLs(MASXMAXLI(1 1) oXMAXZ (191 o XMAXI (1ol aX1{LaMAY9X2(1sMA)sX
13(1sMATsTILLIOMAY o T2(1sMA T3 {1 sMA)IMA=1,20)

C RUN 2

PRINT 702
702 FORMATIIH1$2X»5HRUN 292X s 1HNs BX9SHXMAX] oZXoBHXMAXZ’”X;SHXMAXB:BXvZ

THX 1 33X e2HX2 93X 9 214X395X s CHT 193X 211T295Xs2HT3I///)
PRINT 40;9(”5‘XHAX1(2!1;’XNAX4(2vl),XHAXJ(29¢)9X1(49WB)0X2(29Ma)9x
13020MB s T1(2eMB) e T2(29MB) 9 T3(29MBYeMB=1920)
C RUN 3
PRINT 704
704 FORMAT(1HI$2Xs5HRUN 392X s 1HNs X e 5HXMAXL 92X s SHXVMAXZ 92X s 5HXMAX3 93Xy 2
lHXl93X92Hx293X92HX3’5X92H71QDXyZHTLy Xe2HT3/77)
PRINT 7210 (MCaXMAXII391) o XMAX213 a1 aXMAX3 (39119 X1{39MC)eX2(39MC) X
13(3’MC)951(35MC)!|2(J!VC)9T3(3,MC10HC 1220
C RUN &
PRINT 706
706 FORMAT{1H142Xs5HRUN 492X s 1HNsBXaSHXMAXL1 92X 9 5HXMAX 292X 9 SHXMAX3 93Xy 2
1HX193Xe2HX293X92HX395X92HT195X92HT2 s 7Xs2HT3///)
PRINT 701 9{MDsXMAXL(491) s XMAX2{hsl) o XMAX3{Losl)sX1(49sMD)eX2(4sMD)sX
13(49ND)le(4oMD)oTZ(4 MD)sT3(4sMD)Y9sMD=1+20)
C RUN 5

PRINT 708
708 FORMATI1H1s2XsSHRUN 592X s 1HNsBX s SHXMAX 192X s SHXMAX2 32X s 5SHXMAX3 93X 2

IHX193Xs2HX293X92HX395X92HT 195X s2HT295X42HT3///)
PRINT 7019 (MEsXMAXL1(5s1) s XMAX2(591)9XMAX3(59119X1(54ME)sX2(5sME) X
13(8sME) s TL(BIME) s T2(5eME) o T3(3sME) s ME=1,»20)
7Ol FORMAT{I104F1l2e0s3F7e032F5e093F743)
¢ VALIDITY OF DATA

PRINT 10
1000 FORMATI!(! H19/46X016HVALIDVTY CF DATA//23Xs5HALL1) 916Xs4HA{2) 916Xy 4HA

[aXaXa!

PAGE 004 DATE 9726767
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2000

3000

1100

PAGE

UNCT.ASSTRTED

103)s16Xs4HALL) s 16Xs4HAIS]})

PRINT 110C,({A(ILsJLI9IL=195)sdL=1+20)

PRINT 2300

FORMAT (1H1 923X s4HB(1)s16Xs6HBI2)916Xs4HBI3) 916X s4HB(4) +16X94HB(5))
PRINT 110C,((B(IMsJMIaIM=1+5)9JM=1+20)

PRINT 3000

FORMAT (1111,23Xs4HC(L) s 16Xe4HC(2) 016X ebHC 33 416XeaHCI4)016X94HC(5))
PRINT 11CC, ({CHINsJIN)»IN=195)sJUN=1s20%

FORMAT(7F3043+4F2C43)
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Sample of Output Data

=J-N-C=L~A=S+S=]~F-]~E-]~ -U"NlC:L;A:élé:i-E-E:é:D;7W>mw7__

RUN 1, ONE HALF INCH CHARGE
BETA IN DEGREES ANLC T IN MICROSCCQONDS .

BETAL(L) T1(1) BETAZ(1) T2(1) - BETA3(1)
145,000 5,600 180,000 5,545 ~145 000
161,691 5,556 155,461 5,530 -13%1,955
et nmb pha pa i
217348 o 5,504 -101,80:
S 5,587 103,050 5,507 *95,66%
224,968 - 5,578 - ----90,370 - 5,516 -9, 043
237 550 51590 6ol0sn 51248 AR
7, V5 - , 5,546 67,293
gg;,;gz 5,581 54,957 51559 -58,329
265.642 5,606 39,848 ?,5?4 -®50,189
2o0aba2 5.6§o 0,000 5,578 n37,348
;95,571 e e .-g-,244 s e s 00000 - e 5 BT B w19 9BRT
295 , 646 0,000 5,578 *16,258
igz,ggg- : 72,220 o 0,000 e ByB78 - 42,306. - -
Ve, 1650 0,000 5,578 35,000
325,000 5. 50 0,000 5.5?8 35,000
320eb0b e 5‘250"”_'_'““"0'000' ce=- 254578 - - .- 35,000 - -0
320 1650 . 0,000 5,578 35,000
25,000 - 5,650 - - —-0,000 5,578 35,000




AATAISSYTONQ

W TNV DWW

s J=N=C-LA=8=§= | ~F=[=E=D=

BETAL(L)

145,000
167,694
188,195
208,565
217,348
224,968
232,411
237,589
242,787
255,784
265,642
- 279,686
295,571
325 ,000-
325,000
$25,000
325,000

325,000 -

325,000
325,000

Ti(1)

5,600
5,556
5,561
5,576
5,587
5,578
5,655
5,590
5,581
5,606
5,620

e - 5634

5,646
-5,0650
5,650
5,650
5,650

- 5,650

5,650
5,650

Sample of Output Data

RUN 1, ONE HALF INCH CHARGE
BETA IN DEGRLES ANL T

BETAZ2(1)

180,000
155,461
134,686
121,506
103,050
- ...90,370
77,707
66,016
54,957
39.848
0,000
= 0,000 -
0,000
0,000
0,000

SSSE— YR

0,000
0,000

T2(1)

54545

5,530
5,517
5,504
5.507
5,516
54533
5,546
5,559
51574
5,578

5,578
5,578
5,578
5,578
5,578

- 5,578 -

5,578
5.578

IN MICROSECONDS

- TL YA Frae——

“U~-N-C~L-A-S-S-]-f-]1-E-D~

5 59

BETA3(1) S TS
~145,000 5,715
~131,95% 5,609
+320,461 5,665
-101,80° Y,621

*95,663 5,729
=90 ,049 .. - — 5,606 . .

=77,374 5,636

67,299 5,678

-58,329 5,613
-m50,18Y 5,600

~37,348 5,590
~-0193957 e

16,258 5,148
~-12,306- - 5,617 - .

35,000 5,619

~35,000 - - - .. .5,619. .

35,000 54619

- 35,000 - 5,619 _ ... ..
35,000 5,619
35,000 - 5,619.

N oJ——

Y10
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