The result of the analysis of seismograms
in the experiment shows that the mechanism
of the reduction of ground vibrations can be
interpreted by the interference theory (Fish,
Langefors et al, etc.) and not by the divison
theory (Hartmann et al, Leet (1960)., etc),
or the decoupling theory (D’Anselm, Deffet et
al,, Leet (1949), etc.).

The interference theory can be transformed
in the frequency domain. In this case, the
reduction ratio of ground vibrations, which

are assumed to take sine-wave form, is:

K@=Z C7 ezp (=jwidd)

where C; is the charge weight of the i-th
shot, J¢ is the delay time botween shots, w
is the angular frequency, and m is a const-
ant. The reduction ratio increases with the
decrease of 4t or the increase of N.

The theoretical K(w) agrees with the K(w)
calculated from experimental seismograms. In
routine operations, this theory is also effecti-

ve.

EEKEOWBEICHET AWME F 24
WELALAZEoBARAREIERLT

B AT JIKER - f ¥ LA

A &

# O
HRECICHRTORAR
WREENBIEKETLTHET B
HARBENBET 584
Bmow

. @8 8

B (CBVTHREL L S IclfmFd it B4+
AU & BTt 5 RS EIH IR L SR 3,
MR ASIEHE (R) Zil@L THET 5. SIEAIR
BREETH T HVRIERAEBRKTLRVRD 4T
BRID5RTTHB. ZoHzAVTIREUKOH
RESEZM+ 5=, Z0oRBREFoROTHIETS,
2. HPEVICHBOBIGR
KREEDERASU ISR & EAbEsiR L <Hm L, ok
R LT 24 b 26T RIFS, SHRoUMNR
E+3. STOUHBEETIBELERS LA
BAXRER L OMOBBERE (C), HiHiE (B)
tFhiZzonERKE Fig. 10X S5z ) OO
BRI <AL ATV B X5

ook W -

BU36EINABAZA
BARINRRAUWIN AAFDILBSERE, B

14 (70)

V=Acrz; ®
it o BT
I=V/R=A/R-¢;5

TRbENZ, A RQRAPLHLIEL I =0 W)
SRR OEETH D,

é R
Fig Discharge circuit

X—HRROHRIZR - THELASEORBATHUEL
&S REREHRERR—EOREC D NITHRET
%0 TOZ LIAREE-EIMETREAERETLR
B—EO™MEI 5z LERTLOTHI, LI
P ATFRAR 1 (7 S

TRAEG LS



a9, _,
cﬂ_K @
(L K=Cons?)
B ERIgiE R L3l

9y e

BUMEREIN D HHE A TEAR Q1 @-@ THB
»6

%Q_ K V __C_V)__C dV ®
@RI T K——f-=a RS TEHRE LTHS
+aL

—t:;e—=loga +log A

HEELT

A{K—-}{—}m—é—u ®
GRIRT =0 OB V=0 THohd A=1/K &
D, AfRFRL EOSBRRIT

V=KR{1—e-é¢} "

HIKIR & —ERLTRIET S8 E, KR LSRR
SEAXEROFREBRIERS R L Thidzo
i< ER@ATHRIIE D, QX CHL AR LS I
t=c0 ZRAVTIE Viz KR Lixsilictafal B8
XREROBEERS T TRILE /D& {ThITHR
BERRBHIFIGET S BAUIER L AXBAOX
EBCELBH LMD & L A5, BRI DR

(L log A REARED LIS TRESFEIEEERKICTI T Th B
Table 1 Drop of voltage by leakage (metal)
time min min min min min min min

No. 0 1 3 5 7.5 10 15
1 1300V 1240V 1130V 1040V 958V 890V 763V
2 1300V 1240V 1137V 1053V 960V 880V 742V
3 1300V 1243y 1125V 1030V 945V 863V 730V
4 1300V 1240V 1130V 1053V 956V 880V 755V
5 1300V 1245V 1125V 1030V 947V 883V 743V
6 1300V 1238V 1113V 1047V 963V 905V 778V
X 1300V 1241V 1130V 1042V 955V 884V %2V
log V 3.1139 3.0938 3.0531 3.0179 2.9800 2,9465 2,8762

t+ 8 25 2% | 28 30 32.5 35 40
log (t+8) 1,398 1,415 1.447 1.477 1.512 1. 544 1.602

note. capacity 150P.F 8=25. humidity 689
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Table 2 Drop of voltage by leakage at cach capacity

time min min min min min min min
capacity 0 1 3 5 7.5 1.0 15
100P.F. ' 1300V 1072V 780V 589V 461V 34V 327V
150 1300V 1152V 952V 775V 622V 530V 410v
200 1300V 1182V 1022V 899V . 4TV 645V 51NV
250 1300V 1202V 0042V 926V 791V | . 690V 568V
300 1300V 1230V 1110V 1018V 916V 812V 672V
350 1300V 1239V 121V 1035V 937V 842V 705V
400 1300V 1248V 1149V 1065V 97TV 902V 766V
note n=2  humidity 609
Tabel. 3 Capacity of 8 7 and 7. at ik, Fl~E Fig. 6 EECRENEMRAIC
each capacity AKEANRLBE EANEVESOBRIZEKSTERT
— RE{RT LY. #o TN E REEOKBIZH
copacity | 3 |7 X GXO/e oRmTHET I LENDS. REBUTRTE X
100P.F. | 20 3.959| 395.9| 3.708 @ PECREREfION,
150 20 2.318] 347.7| 2.472 4.1 BRRRL
200 20 L7217l 345.4| 1854 HERHRUY Fig. 7 1R ) TREkOHFREE
250 20 1.562 | 390.5| 1.483 BEUBRLELOTHS, RofGic kFHETL THF
300 20 L181 | 354.3| 1.236 HEBWVL 7o kIR 2 OGNS I 21k S T2 aERFI &
350 20 1.095 | 383.4| 1.059 BEOREE RD S & Tab. 4 Ok 5iz/k 5, Tab.
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Table 4 Drop of voltage by leakage (Powder)

. in in in in in in in
time 0 0.5 1.0 3.0 6.0 1.00 15.0
voltage 1088V 805V 705V 583V 500V 425V 380V
log V 3.037 2,908 2.848 2,766 2.699 2,628 2,580
log(t+8) 0. 301 0.398 0.47 0.699 0.903 1.079 1.230

note wt. of powder §=2.0 n=10 capacity 170P.F.
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Study on the Electrostatic Charge of the Smokeless Powder (1)

On the Leakage of Electrostatic Charge of the Smokeless Powder

M. Uetake and H. Sato

As continuation of the previous paper, we
experimented and considered with the saturated
electrostatic charge on smokeless powder. The

charge is shown as follow.

Vol. 23, No. 2, 1962

V=KR {1—c oz} (1)
Where V=voltage

K=generated charge per second
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(constant)
C=-electric capacity
R=electric resistance
t=time
Then formula of leakage, by Ohm’s law, is
as follow.

V=Aecen @

But, in case of material with high electric
resistance as smokeless powder, we obtained

the following experimental formula,

Va=(t+8)+ ec® ©)

And we concluded from formula(3), the

leakage of charge on smokeless powder is
caused by two leaky circuits. One of them
contacts the powder with earth directly and
another indirectly, and electric resistance of
latter circuit increases linearly with time as
below.

R=a+bt
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CaH;(OH)s 158 kcal/ mol

C.H;(ONO,); 83.71D »

HNO, 41.404 2

H:0 68.3174 ®

CgHs(OH)s + 3HN03 = CsHs (NOa)a + 3H20

i 92g 3x63 227 3x18
# & | 100 205.4 46.7 58.7
SRS —158 —3x41.4 +83.7 4+-3x68.3

= +6.4kcal
6.4--0.092=70kcal/kg
2) Free SO; 0B84
RO NG BESPICINERD SO, 254 T 3 1
Didp5H, Thomsenlz k¥
(SO:)+H:0=H,SO0, fl+21.3 keal
SO; HTFE80.07 £ ), SO, Ikg OFEMEBUT
21.3+0.080 =266keal /kg
Lizs,
3) EHBROBRS
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# 1 HEWRRE

Ed * ¥ %

m Cs wHOR R kw]gmolh E’:‘ﬁ ]ﬁ[
erthe- | kcal

mol % |{Thomsen| Pf lot /kg
0.5 91.7 —{ +3.666] +3.75 31.8
1.0 84.4 | +6.379 6.776 6.71 52.1
1.5 78.2 —| 8.680 8.79, 66. 1
2.0 73.2 | 4+9.418 9. 998J 10.02] —
2.5 68.5 — 10.955 — 83.8
3.0 64.4 |+11.137] 11.784 - 90.7

m=H,S0,/(H;SO,+mH,0)
* Cs= HgSO{/(HgSO‘ + Hzo)

# 2 FRBRANIR

13250.% 100 99 98 97 96 95 94 93 92 91
kacal/kg 0 5 10 15 20 25 30 34 38 42

H,S0.%| 90 85 88 87 8 85 84 83 82 8

l:cal/kg 46 50 54 57 60 64 68 72 76 79

H.SO,%| 80 79 78 77 76 75 74 73 72 71
kaca]/kg 82 85 8 90 93 95 97 100 103 106
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