nitronaphthalene-type mixture, naphthalene
is extracted by the steam distillation, 1-nitro-
naphthalene is extracted by the Soxlet-extra-
ctor using carbon bisulphide and petroleum
ether.

The residue is dinitronaphthalene.
(2) In the case of the commercial dinitro-

naphthalene-type mixture, l-nitronaphthalene

In this
case, the residue containes 1, 5-dinitronaphth-
1, 8-dini-
tronaphthalene is extracted from this residue

is extracted in the same manner.
alene and 1.8-dinitro-naphthalene.

by the Soxlet-extractor using acetone and
petroleum ether. The final residue is 1,5-
dinitronaphthalene.  Trinitronaphthalene is
calculated by the nitrogen content of this

extracts.

WM K E o R MK
(WL L 55—~ OBIFR(WW® /)
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1. & B

PG, 6 BH S W R OHIIRBILER " %
—v%" D tHbEN B,

Ay = RREOME, HEBL U, EMESICX
DTERT 5, ARG CREFTCERT 5EEE L
¥ = ORFRB L CRHEBOAS — I OF - EEH
LiEHRDAZ — L %O EvETREO—-FRGOh:
nTeZhEiEwts,

X, BE—IREMA — b —t L2 TRALNT VS
SERIERIZ OV T LRM LT,

2. ERA®
SEHOWERD, Ay —%IEETsLE260
3EFIE, B, Rill, 2ex®, 8%, WASH,
HRE, A&, Ly, BEXX5 (=) IEYS
Th3,

ZhbnRze R, REXELEMTL 5206 %
¥, awR, BEOHR, EFEERY, BE L5 Lok
BIZOVTHN, ThEBBT5Z Lz L1z, (Table
18, Fig. 9) BRI 4Bz h 5, Hi—KkL =
KEORRICL Y, AFy—r BT HER L <5
— %O TR X IRV RS, Bk
R TRABRERIC OV TRMERA,

21 WEES LU, HEER
ket
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YA Vv F AT —RR2FELVE—S— (Z VS 4 —
7, BLrE304 v F)

Ry - PiEk

L D40Y— FOMBON e LIz TE
FBEDO L L L0300 > F NIz 3 HIER A T
L, 28R ol(%) 2R 5,

an AOEETHERBRELV, KELS5Lanro
35

T AR T = RIS ) R X ) R R &
Do

O, BE

RESEESEFEAL, RIE, REXEFRT.
I, M #
HERICH—809, H0 LY 15mo iz 2 Mk
i, fx ORIz L >TEshaBoxE:, » Y
YE—ru I IV HBL, P Ves® B3k
w5, (Fig. 1)
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Fig. 1 Measurment of muzzle velocity
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CUPPER CYLINDER

MEASUREMENT OF MAXIMUM PRESSURE

2. SEKREIE

EREEME Y 1 1 L OMBIZBT & hRETLIC
Fig. 2 ojicE2EE, SNEFOSERE, X
EoBNTRICE Y EESABEROBICL>TH
ET B

3. EBBELU, BRER

3-1 FH—REER

EWMOWMMEDR, 30058 - %IIRIET
HEERD DI EE & Table | oY, Hyg
RPZERAIRIC 7 HOBEEEWY 2 RB TN,
4, Ay —vE2RELEN, WEHBIERIT/HE

Fig 2 COTBEDHIZRILEAEIR XD, RABE
Table 1
\\\\\\fifj (A) (B) (o)) (D) (E) (F) (G)
| Powder - N Depth of |Loadnig
Level Cap weight Upper wad | Lower wad | Shot weight crimp | pressure
No. 23 Paper wad -
0 Cap-A WW 1.6g Sot felt |Immthick X 1 30g 3~4mm non-press
_ No. 20 Paper wad -
1 Cap-B WW 1.9g Cork |tmmthick x 3 34g 6~8 mm 20kg
Cap-A: 7ﬁa'1yabusa cap made by Teikoku Kako Co., Ltd.
The weight of priming composition is 30 mg.
Cap-B: Hayabusa cap made by Teikoku Kako Co., Ltd.
The Weight of priming composition is 47 mg.
Tabel 2
T Factor
Exp. order A B c D E F G % P. max Vis
Exp. No.
5 1 0 0 0 0 0 0 0 23.5 517 290
3 2 0 1 | | 0 1 1 31.6 367 279
8 8 0 0 0 1 | 0 1 29.3 540 319
2 4 0 ! 1 0 | | 0 17.3 422 272
7 5 1 ! 1 1 0 0 0 21.8 505 319
4 6 1 0 0 0 0 1 1 21.8 651 314
i 7 1 1 ] 0 1 0 1 24. 1 468 296
6 8 | 1 0 0 | 1 1 1 0 27.1 280 280
Table 3 Pattern 9% Table 4 Maximum pressure
Factor I S ¢ v i F Factor S ¢ | 4 Fo
(A) Cap 8 1 A 1.3 1
(B) Powder Weight 28.8 28.8 9. 24* B 34.6 | 34.6 17.04*
(C) “Korosu’ 4.5 1 : C 2.3 1
(D) Paper Wad 60.5 1 60. 5(19. 36* D 34.6 1 34.6 17. 04*
(E) Shot Weight 0 1 E 10.5 1 10.5 5.1
(F) Depth of Crimp 0 1 F 9.1 1 9.1 4.5
(G) Loading pressure 281 1 28. 1} 9.00* G 2.5 |
(Se) 125 4 |3.125 Se 6.1 3 2.03
e="Total variance-sum of factor effect=4. 13 A. C and G are pooled in Se
A.C.E and F are pooled in(Se)
18 (128) TRAEHRSMS



Table 5 Velocity

factor S

299
228
167
125
230
778
276

O @EUoUoOw»

e=97. 5]

Pmax j’sl Uv m V'I'S &ﬂ]ﬁl«to
b 2P LEIRIX Table 3,
Table 5 DY CH Do

m—kdmonn
1. Table 5 DBEE F (QB)YDOAAKE V0L, HE
B (3R & D (RE) oXHEMoLD LB bh3,

Table 4,

LID(PAPER)

PAPERWAD (UPPER)
"KOROSU = case
=} - PAPER WAD
OWDER

.
......

Fig 3

2, ".5_‘/%! ﬁkm’ 17]@, V1-s t‘?’lﬁbtﬁﬁ
L VhEWEEFRLEOR, FRbADHLBbR
%o
3. ZoRHET, lEORG (HISS A Mg Fig.
4, LEFICRBZAR, avRBIU, BEOEITDH
Do

oooooo

PAPER WAD
(1mmx3)

CAP
( HAYABUSA 47mg)

Fig 4 ‘SS’ Cartridge NICHIYU
Standerd Type §
Pmax, Vi35 —2% phSvoit, Zomso
dtELILILS,

3-2 BoRER

an 2 LEREXE 4 HRVE-—-KRBIZMEHo
fefioBEEE Table6, 7 nfm &b, H. o PR
FEIZEY >3 HBRE T, (Table 8)

Table 6
Factor|(A) (B) (%)
\Uppcr paper| Top Wad | Case length
Level lwad
0 not used |Imm paper 21,7
1 used cork 2/”

Table 7
Factor] - -
(L) Paper wad (M) “Korosu’ (Felt wad)
Level

00 Cup wad No. 23 Soft felt non-paraffin ¢=1.84cm

o1 No. 18 Paper 3.7 mm thickX1 ¢=1.87cm | No. 21 Felt containing paraffin ¢=1.84 cm
10 No. 16 Paper 2mm thickx2 ¢=1.90cm No. 2 Felt containing paraffin ¢=1.87cm
1 No. 27 Paper | mm thickx4 ¢=1.86cm | No. 12 Felt containing paraffin ¢=1.89 cm

Vol. 23, No. 3. 1962
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Table @

i

factor L M B|AXM|C|L|LXM{A|LxXM!M o i
exp. order |exp. No. | ! | 23 ]afs|e|7|8]ofw|unjiz[[n]|15] fr-2%
7| I lo|lojo o]olojojo|lofo|]o]o|oflolo 40.3
6 2 jolojoi sl ajol | ajololal1]of 1] 48.7
8 3 ol ol tloj1friolt]ol1foj1{1]o]1] 502
16 | 4 o ol 1l ol 1jojoltl|ol1]1]lo 55.9
2 5 0|'|i|100011|1000 49.8
10 6 o 1] tjojo|loftlfrir]ojo]o| |1 65. 4
15 7 oty o0 tfofrjo| | ttol ol 1ol 62.3
1 8 o 10| ol rj 1] 1foitfolo;1|1|1]o 57.3
12, 9 1ty ittt 10| o0o[lolojofofo 54. 1
14 10 1 1l 1] oiol1]ojojpoloflalol 1] 56. 5
4 1 1 1lol1lolol1jofol1fo;1]1]o0]1 52.6
13 a2 tptjofojrjojofrioptfrjoftftrfo 37.9
3 1 13 t, ol ol ol of titf 1| ty1f1}1]0flo]o 30. 1
9 14 tloloj 1t v|1]olol 1] 1]o]o|of |1 41.8
1 15 ttol tloltlolt]olr|of1]ofl1|of: 61.8
5o 16 tjoftftjojoloftfrjofolti]1]o 51.5
DAV EITo7#5502 Table 9 il TH 5,
Table 9 a
B factor S ¢ 1’4 F, % Pa.ﬂ'em%‘ Paper Wad
(A) Upper paper Wad 676 1 70
(B) Top Wad 225 1 60
(C) Case length 324 1
(L) Lower paper Wad | 7.644 3 | 2.5486. 2455 30
(M) “ Korosu’ 2.724 3 | 4.241}10.395 40
(A)x (M) Lesd 2 | 8422 064
(LYx(M) 6.081 4 |1.520 3.726 30
Se 1.225) 3 | 408 N
F(0.05)=9.28 F@=(0.10)=5.39 &25 Naig No.7 Na7 (WADNo)
A,B and C are pooled in Se. Factor L is sig-
nificant in 9095 confidence limit.
L (lower paper Wad) 33X 1t M (Korosu) 0% b . ,
REEFFHHUL Fig. 6-a, Fig. 6-b O30 T3, % Pattern%-Korosu
3-3 WM=RIER 60
=, BoRBRCHTICESEBTF Gk, =
BR, K, WE) , BESWEITHL THILA R 50
VAR E LoBRT (BF) BIUEH R, BoRkMR 401t
TRALAP2LET (EHESE) & Table 10 off
1129, 25— L %OBVERERET <, JRE 30
fron. NaT3 Mol NoT e~ (WAD Mo

BT 0o RUWEHHE Table 11 2D
AR L Table 12 1253 L7,

20 (130)
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Table 10

~ Level o
\ 1 2 3

Factor

(A) Shot No 6 7Y,

(B) Powder weight 1.5¢ 1.7g 1.9¢

(C) Loading pressure Non.pressure 15kg 30kg

(D) ‘Korosu’ ' No. 2 Felt No. 4 Felt No.9 Wad like * tsuzumi’

(E) Paper wad No. 18 Paper No. 16X2 No. 27x3

(F) Cap Hayabusa 30 mg Hayabusa 47 mg Murata 40 mg

Table 11 Table 12
\“c“" alslelnlel !l « Factor | s | ¢ v | R | F
Exp. No. A 1. 1 18] on

! Pyt by erno B 99.02 2 | 49.51| 4.62a| 5.60a
2 Lprp 22y 24 20 537 C 3.4 2 | 3671 342 | 415
3 Pprp 3333, 463 D | 15735 2 |578.68 | 53.88%¢ 63.31%*
4 2yt v 22 4ns E | 24803 2 |124.02| 11.55% | 14.04*
5 2] 21233} 6.0 F | 12191 2 | 60.96| 5.68 | 6.90°
6 by 23y 3 1 1] 383 Se 42.98 4 | 10.74

7 1 31 11 2] t} 3§ 53.0 Se’ 4. 121 5 8.83

8 1 31 2 31 2] 1 37.3

9 1| 3] 3] 1] 3] 2§ s0.0 F2(0.01)=18.0 F2(0.05)=6.94
10 2 { | 31 3] 2] 31.8 F30.10)=4.32 Fg2(0.01)=13.3
1 2 o 20 1} 1| 3} sa7 Fy3(0.05)=5.79 F2(0.10)=3.78
12 2 L 3] 2} 2] 1] 5.5 a. is significant in 90% confidence limit.
13 2y 2| 1 2] 31 63.4 * is significant in 95% confidence limit.
14 212y 21 3] 1) 2, 465 ** ig significant in 999 confidence Jimit.
15 21 2 3] 1 2} 3 53.2 . .

A is pooled in Se’

16 20 3] 14 2] 21 31 29.0
17 2| 3| 2| 1| 3] 1] ss6 B. C. D. E. F o#k#inogfit Fig. 7. a~e 0
18 2l 3y 3| 3| 1| 2] 526 BITHS.

3

50} H\l 50 l/'\{ 50
40 40 | 40
30 30 30p

(a) (b .
% Pattern%- Powder Weight o )Pa,'(terﬂo'l.oad Ressure ;/B (C) Pytternti~"Koros’
60} 60 i

5 L7 18 § P 20 Ky N:;?. No# Nog (WADNo,)

Fig 7 a, b, c
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%(d )Pa,'ttem’/u‘ Payer Wad

60
50
40
30

| Nal8 Nal6 Ne27 (wad No)

% e) Puttern— Cap
60

m.i\l/l

40t

Hayabv Mur;.t¢
30:;1
Hajabusa
4-‘7m3
Fig 7 d, c.

3-4  HHSERRER

Fig. 8 a~c OMEHBHREHROAY — iz RIET
WL WA S o ic Table 13 O ERY, Hays B
HARFIRICR Y 213 KB E T2k, BEEROFY -
RUNEHIx Table 14 IcWEMAOABITE R
Table 15 {25k L1,

Table 13
Cevel |
\ 0 1 2
Factor U D
(A) Ring’ Nothing | Used H°‘e‘1up
(B) Loading Pressure Okg| 15kg | 30kg
.|Htype po-
(C) *Korosu’ “lyethylen{Cup wad] Felt
e i
Powder weight; 1.7¢ Shot; No. 6, 32¢
Cap; Hayabusa 30 mg Case; 2/,"
4. B H

1. SR ERCIFIE A SY —CHRE R 5EHR
BlHEhiholeh, MEE X 3EEHBE—K, F=
KRHEBRICHBEL TV, ThiR) ki, LbE
#2792 o X (holed cup wad) X v, FMEMNFIHE

22 (132

ﬂ:ly ethylene
H 'tyre wad

i:?owder.::'

Fig 8

Table 14

Factor
\ A|B|C| %
Exp. No.

1 0 0 0 53.3
2 1 1 { 54.0
3 2 2 2 45.0
4 0 0 1 51.7
5 1 1 2 43.0
6 2 2 0 54.7
7 0 1 2 50.0
8 1 2 0 40.7
9 2 0 1 40.0
10 0 2 1 51.3
11 i 0 2 55.0
12 2 1 0 43.7
13 0 1 0 46.0
14 1 2 1 64.0
15 2 0 2 51.0
16 0 2 2 48.0
17 1 0 0 43.4
18 2 1 i 54.7

LRk RIBL



Tablie 15

Factor S ¢ |4 F, F?
A 37 2 18.5| 0.043
B 17 2 58.5| 0.141
C 1038 2 519.0] 1.253 1.79
Se 3317 8 414.0
Se’ M 12 289.3

Fy,%(0.05)=3.89
A and B is pooled in Se’.

XKEemb S kholtd TRV LBbh3,

2. FKBoKBERERPL2 R, BERE
DEOKPHAY — it HLEET S EELLND,
anzZBLY, MEDOEIE, 1.87~1.88cm DL
PG - Bbh3,

Pressire ~Compressed Drstance Corve of Wads
P&I 1238 78 10 11 PR

8 _NAn N A%
" ~ [
2
2
49
5
1]
ki
&
50 Comprersed Distance
Fig ¢
5. & .o

I RE—VIEARIEEETSHEFLLT, KOL0
BEHLNII,

S, ML, ME, BHE, BE
2. i 1.5~1.9g OHETIE, EEBSVA,
RE=vRBV,
3. &%z No. 27 (Table 17 ) 2 Z THRL
7ot b & £, No. 27 (1 mm)o#Lix, 1.3.4
BT, 3ENEETHS.

4. HEY 12 0, 15, 30kg @38 Y Tt 15kg MMEH
v,

5. it No. 2. No. 4 R
(Table 17)

6. awARLY, MEOEDK

INIARE = %It TS, 2

ZBLU, BBOEX.87~1.88

cm (AN L Bbh3, Fig 10

7. aw R, MEOHK L OIERHOKMPIE, 1S5~
v%iRIEEALYEELEYEBbhiE,

8. wYIRIg o X1, Ay—vEE{LAv,

9.  HFL, BRKRE 47mg, 204X 30 mg, HME
TiE, IRKRE 30mg HBFEbE L, RVTHE, i3
PEE Tmg OfiTHY, LRPRCEFNELLE
bh3,

10. 6 5 leit, 7' Bl Cix, 4 — %R
ERBHBRIL,

1. f5F 30~34g Tk, ~¥—v%RIBEAYE
feLizve,

12 2 ) oS DREELEXLTLAAY —~ L %RERLE
VY

13. HERYxF L9 2 X, 97D s ZEEOTF
WBEBEPRATLAZ—VRELRY,

14. 3o (EE) OEINRHETFE2TH, S¥—-r
Ly U

15. 20" lr—Abksr—RL, 2" -2 {ER LT
12, A5 —r%RELRY,

16. EEIZAZF 74 0DHHLDE, BVLOTRA
574053 HNR, RE—vEkr{T3,

17. av 2ADMICHE (Zmm i) 2ALTLIAS
—rikk b,

18. MERBBRIENE, ¥ — %O bt
(RB3T) L2045 — %2 Table 16 oidiciz
B

19. SERAICAVS /S — o DR L T

‘ Table 14
Cap Po\vivvi?;hht Paper Wad| ‘Korosu’ Logxfgm'e Other factor %
Hayabusa 0mg | WW 1.5g No. 18 No. 4 15kg ﬁ‘f’m:r;dsse’ standerd |7 5, 6 9
, Table 17 An example for a near shot cartridge
Cap POWd%{'eight Paper Wad “Korosu’ Loading pressure %
Hayabusa 47mg 1.8g 2mm 2 No. 2 0 kg 44.04+6.2
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#35iz12 Fig. 6 Fig. 7 08 — %otV 0B

ATERT T L v, Table 17 3xo—ftds,

Table 18 The wad form and the friction in the paper case.

Wad Diameter, R Thickness, R |  Static Kinetic Affect
No (em)(n=5) (cm) (n=5) [Friction (kg)[Fiiction (kg)

1 1.84 0.04 1.09 0Ol 7 “Tsuzumi” type wad

2 A 1.87 0.03 1.33 0.07 8 4.5

3 1.81 0.03 0.81 0.03 0 0 H type polyethylene wad

4 A 1.88 0.03 0.34 0.14 4 2.5

5 O 1.87 0.02 0.20 0.02 3 4

6 (@] 1.90 0.03 0.23 0.02 4 3

7 0 1.96 0.05 0.52 0.02 2 2 Holed cup wad

8 A 1.86 0.03 0.58 0.13 i.5 1.5

9 1.84 0.02 1.44 0.07 2 “Tsuzumi” type

10 A 1.87 0.05 0.63 0.04 1 |

11 A 1.89 0.02 1.03 0.12 3.5 3

12 A 1.39 0.03 1.34 0.33 2 2

13 O 1.85 0.07 0.36 0.04 4 4

14 (@) 1.85 0.08 0.36 0.07 1.5 1

15 1.84 0.03 0.62 0.0l 1.5 {.5

16 (0] 1.90 0.03 0.23 0.02 4 3

17 (o] 1.89 0.01 0.21 0.03 8 7

18 (@] 1.87 0.07 0.37 0.10 4 3.5

19 A 1.89 0.03 1.32 0.13 4 4

20 1.86 0.06 1.20 0.04 3.5 3 cork

21 A 1.84 0.04 1.27 0.06 3 2,5

22 O 1.82 0.03 0.36 0.07 4.5 1.5

23 1.84 0.04 0.56 0.15 0 0

24 1.86 0.04 0.99 0.03 7.5 3

25 1.86 0.04 1.25 0.08 3 2.5

26 1.84 0.05 1.50 0.05 2.5 2.0

27 (@) 1.86 0.10

28 O 1.88 0.01 0.27 0.04

O =disk form paper or cow-hide, A=Felt, containing paraffin

1) pARBNR, HARASERE, ¥Trs-2x, BFooitBLABAEZNETSBATHS,
HAMA\E (85 2.021 mm, K{E 0.746mm, Web. 6) Vis i3, BEAXY 7.5m o 5TEE & Rb
0.639 mm) M, O.420, +o
2) #n&yv40v— FolicRI} 3300 F AN X
A DR 1) Hunter’s Encycropedia 1957.
3) KHEBBOMIZAND “BHL0” ok, 7 2) H. M. Sutionery office, Internal Ballistics
X, anA, ZYIFRLLAKRELIOHTV A, 3) Corner, The Theory of Internal Ballistics
IR SIS XFROLOB LY, ¥ E 4mm LL ) RAWE, $HEAH, BMI2AE4 N
FTof, XThicE#sbo & “BE" L LIS 5) FFBUS '60. 10. ’61.9.{h
4mm QLEOWBAELEI 72N X, E0fz h D) HME, EREE, BARNERETIATHERY
ERFEsboEaeRb L, P 552364}
4) Fig 10 om < kicmzsn F 6) ‘Western’ Ammunition Hand Book
5) HRMHEVBIHOBIAITIC XY, 2000 & A 8) HHEEL, KHEWME, AAXMKRETIBFRT
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% Z8p-11%
9) LMK, HAMERETHFRESA M7,
1.

10) 23 BEM3EIAS
1) B MMRHR

The Relation Between the Pattern 9 and the Loading
Method using “WW" Powder.

by Hiroshi Nunokawa and Hiroshi Satoh

The relation between the pattern % and the
factors in a cartridge has not necessarily been
confirmed. The purpose of this experiment
is to find the factors which affect the pattern
% and to determine the highest pattern 9%
cartridge.

In this experiment the orthogonal array

was applied. The factors which affect the
pattern % significantly is the primer cap, the
the felt
wad and the loading pressure. The influences

weight of powder, the paper wad,

of other factors are negligibly small.
The highest pattern 9 cartridge is shown
in the following table.

Loading

Cap I Powder Paper wad Felt wad Pressure Other factors I Pattern 95
Hayabusa | .y No. 18 in No. 4 in Nearly equal to
(30mg) | WW”1.52 | able 18 wble 18 15kg. | S8 cartridge |  67-2%6-2
= g = X R L Lewis ¢fikkbh Ty iz,
T g s ]
ZOHERero b r—2ILERF T O
ki3 i = To Tt

Space Administration’s Lewis Research Cen-
ter » Dr walter T, Olson RERBE O AK
REBRIHC R L. LarLRAomIzET
ERTHIEREE B VB ELAGRITLLRY
TERHBBLVOTV B,

T oK chlorine trifluoride o Xt 5 72 K1t
ok LR I AARAER I LT A0 7 el
SEBLDTHB, 2HES RikRER POy
MIzGhEBEYVILILRHYSAT YT F
NEHRMEME BT 50

HERHTRBAARENEBERRKL Y0 L iz
RETHhEVHIZLLHELTY 3,

RETRAEIZL>TREBERR~BHAKS L
SbiITHHN, ZOoFHLVHHAKER LMK
2k, YR LI LTHLAKTEIZOT,
AKICBERAOIBZTHS 5,

BESHICHALTO ) —20 32 Ly B
RAEHFTILTHB. HaBickBRLAES
—EREHLTHREMI L EEMHAKTE L
5L BB —rRARENTSLESS

.)o D

PARMCIERE2TEZAFUZTFTITTAEH
TLOTH B, BFIZBKATHALISIRZRATY
y BADTBRHS>TVTHEHBETIZELDOE
N, LEFHERLSFiIFsztickoTHRRTER
Lvi 5, (Chemistry Feb. 1962 p.12) (ki iing)

oy FE—2—D7—ADHBE

nhrybe—2—0r—22301&R, ¥
FAREEEN TS EBERLAEDT, §%0
SHANVRELTCEDB LS Th2hEvbits,
CoRERRHEe—F -2V s FHIC R Y 5E
R&hi,

F=2ARBWHRHTALIELTNY, ¥ AR
THRLTHY, BHUACES LD LI EL
TEe ¥ AWML= Hx o BRNO 250 ME
b

TOFr=ARLIOREDERw r v P E—FIC
FTHIENEETHI, COoRBRuy s FOR
Hiitfk, SRLBICAEELABETSITRONE
i oe [(HATH 37-4-14 (Chemical Eng-
incering 345N P.74))
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