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1. # B

AIREE Y 2 3 X OFRRZ O BFIBRUL, T ORISR
BB P OEBEICIER D —> r LTHIDR TS, T2
SIS T BEFSERIIEE, BEC KT BE
ThoT, BELDWIXENDEDIEZET CILZOMEX
PEVESTL D30 bbb, Land, THEATIE
D X 5T o TSR O TR CE A B 5 A A
VD TH T, TDX S IIREED T 81 B kM
A, BHBHVITEROBRIBEAL S & L INBFESEOIR
RUFSEH D\ X FURIE O BT OB LI LIRR &R E
T bobDTH5bo

ToF R E T AMEAHIC R W TX, REFENPH
HRRAIT, o EIES CORNBIRISES A sV B —
(TR skglem?, FEHEREST 100,000m®) 2 47
L7y, EEEOHIECH T, FORLTIT LD
BT H 2 O ESIT BT 6 BRIV TOPISER 0
W EE L, MATCH L Z O DB IE R BT
i/) ’fCo

WART B\ TR T X ) TRED A 2T >n»T o
DEDOHEZRF LTV ThH D,

1. OB ORI EETNEER NS

oz kg

2. ERIMEEFTEABCLIEEODL D L,

3. WEH ATHOZLT S LHA, HEDOEE, 18

HTERS LT h B Tk,

4. SBCORBMOBEEOBMINEZELDLND T Lo
EDHEN D, AN 2T BT 5 —EOFFERO N O —
BrLTIhPYERYbFDZ e L, EREfT-o730
Thhe Tihbhb, & OWREXFTBREN AR BHRF
R, FEFHF A, BIOLTOERENT ACOWTRFERR
DIETNT I D B R 2T B I o TR O R
FL0LDOTHY, FREGETFICRG BT <
DBEFEBEROBHO—E e LTHEHETH LD TH S,

2. B b}

OPEOETH T AR T A DEE S 3,600Cal & #
BENTED, FBHWLT ABBEOHEBCIS U RN
= (] 6,000Cal), FE4GTH A (39 1,200Cal) 5k OvZe
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& (BREEECHY 2 ER) EE L THEREDMHk
BHAwED 0T, B, ¥ATEOPCHIIIEER
HADEGER 20, BREN A REZOXTHERHRL, it
FAELTWbB, TEoT, Z ORI ARDZERE
1740Vol% (LIT%i33 N7 Vol%) BELKLSZ LIT
D, MRED 8 %ITEEL, Y A OB X o Tk
OWFELECHRLLEZ LD Do

AU LR H A O BFERAUL L ORI X - TE
IEB M, SEZBEC X B BEOERET L 5.0
~28.4%3 B\ 5. 6~30.8% TR INT\W5H, it
b L AR A ERESYOER LERMEOBEEILIE
1T 14% BEL Do T THEL VI EED LTk
F AL OB R A ERICANRT b, 467 2 BFER
WADZ LI ESEL b L LSEIOZ L
THH A% st 538403, MR co X 5T
IR\ Tind i SRR ohiE, —BbRE
Dy AR X D IESRAOEL B b ok Fle L
T, —ICRALREDRO ¥ ANMET & Y IBSEEREE
KT BERPETLH Vb TED, RAFTADIT LA
100kg/cm? DAEIC X b LFRFA 14% 1D 5% CET
AT HL0 L5 (Bureau of Mines Rept of Inve-
stigation 4228), BIRF ARDOWT LEEROFENER
TnAM, SEO L < 10kglem?® RADMEL X %5
Bz o\ TERTREEENR L, FEBOREL L - T
I LR RN SR Tioh b L OEOERED
AR T A oL, P b

. on\EEE 7 A DERE RS 8% R T
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DT, FELIRO i TiF o oo
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8) FPeH A+ZFEF T A —RELEDE L DRAT
B DBFER
2R, WiCznwERr LT 10kg/em? 20 5 EEER
X 5MET X 5EFREEOBEH~ Tihbhb
1) BRFA—ZERDOBRIELERDEC L 555
2) REFFA—EXOBREBROEIC L5
&
B) FEPFEHA+IFEFH A —ZEZ 0Ok 4 DIRSHIC
B BB LRAOESC & 5
wEEBYE LTERYT oD TH D,
3. BREIEETDEKRFR (CG), BEFEHR (P
LUV EORAHADBRHEERICOWT
1) % 5=
RERIEEERY TS fOFHERYL LTERLE
HDT, HE, BECRNTTEMCEE SRS RS
A, FEAFEF ZAHA A EFEBRAYRL, ¥EED
oo E/n EOBREBRIEERCEET 50wz
L, ChICX - TEBEEROSEZEH AL 2 L ¥ HY
& Lo
— AT AR S A D BEFERFITEREE O T X -
TR D R TL 55, —ISiEEDZEH» HAREEE
(Bureau of Mines) TEML TS HEZHAL, —
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BT A DBH%FT - 7o
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491232340

#£1RK BRERNERE
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IS T B,
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RIS E X 150cm, A5 cm OFEE 4 7 A UM
BTH-T, ThEBECELOY, ESIERIL, T
D iRy T AR TEE S Y - 2 By, SEICE
BATED X5 L Thdo Ef XY 10cm EHITER
LD 0.5mmiDEESRTHAALTH D, FMHBE LD
5cm EHRIIBEATAAL, BESFICTHANRET T
Ho, HORIIKR~< . £ — & — L EHZER Y 7 ~DHE
B O Thb sAEE LT LERBESHE 10
mm®D FETHOT b, TS = (4 2 VIAmp
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7, FLZERY, Bin, WHESN S D,

b) Eh A G

BAn ASLESEIkEROANE20002 v 7 # H
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), BAVAOHH, FABIVZERAHD, BIUOER
BOLEZROTCDOEENID DT Thdo /KETIT
S AR AL, ki, FAFRERDOF—2 75
ABREYOF bR TWhH, FRBETNEHN R, ELE
BT B0 BED FAA—x— (1ERES L, B
H&10co) #E2 T35, FlRB F AR L UERL IR
BT H7w, BlRAERF A2 v 2 (B4 1200 BXO
300) W,

@ ZEEH
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SR FAREAT AR v ICEAT B, HAA — &
~HEDIT A VOLERYHRT DRI 200 KL, &
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WEELTHED, AR # 2 FEiiskiE 10mm LT
BoLkdicay 7, SETHEMET Do VAKRABERY A



AL, HEHHT 15 SHBR LR EARELDD, B
ADREEC OV TRl Hyy CO: #HERALT 7

VIF ARG, FARHBC XD HEL CEhERE
DT
(b #E= R

BFREREEY, BREERERSEYERCER L
#%, BHZER v 7 3mmHg BECHEEL, SEy7 A%
ATA Vs = VRN EEE TR A %D, §
EHEZERVTCWELRE, 2y 7wy, SRR E
BRI EE THEAT B BABEFREOHD, AH
WHERAL, BEREZEDE > THDBERTA VDAL v F
FAND o MEA = 7LD FAREKL, KENE

MR LA T e B LIc b0 (ves) X BHL,
FUKIEMSEOBREE, KIED EFLgdhcoEgo4, B
A& b BE 25> THRD THEK EROBEEIERT T
(no) r BflLizcs

FHUEAEE T3 ~4HRRY T, 3MAEbyes T
OTEBL, 1ETE no 7355 L ©T, TR
& L, S AXBTELRCY, BAILYEET D
AT RTEEF A& v 7 ROREFERZE ST 025
TYE - TZEREIRH 1T o IBERERT < DIEL %,
@) By 2oL

AR ER LlcH A ODHTEHTE | ROED Th

bo

® o1 % 7R S H OB CRESER

e D e e e

HADHE HIAH | CO. | CmHa | O, ’ co | H, | CH, Ne | Tk
cG 2 H16H 1.7 6.2 0.8 3.8 47.8 36.8 2.9 6,452
P s 17 1.4 5.2 0.8 4.4 50. 1 32.6 5.5 5,918
P v 17 L2 | a8 0.6 5.6 49.5 32.9 5.4 5,877
” s 27 1.9 | 5.0 1.1 5.8 48.8 33.6 3.8 5,974
P 4 28 1.9 5.5 0.8 6.6 48.3 33.7 3.2 6.102
4 301 1.8 6.0 1.4 4.6 44.1 33,2 8.9 5,976
P s 9 1.9 | 53 1.4 6.0 45.6 30.5 9.5 5,652
7 s 12 1.5 5.2 0.8 7.1 50. 4 31.2 3.8 5,876
P s 15 1.9 5.5 1.2 5.1 49.5 31.9 49 | 562
s s 16 1.2 5.8 0.8 5.4 48.0 35.2 3.6 6,266
P s 22 0.8 4.6 0.8 4.7 51.7 33.9 3.5 5,969
” 4 3 1.2 5.6 1.8 4.7 46.8 32.7 7.2 5,925
PG 5 3.2 0.4 27.6 10.7 58. 1 1,164
” P 3.2 0.8 28.4 10.2 57.2 1,173
7 v 7 4.9 0 27.4 12.2 55.5 1,203
p v 9 5.6 0 25.6 1.2 57.6 1,119
” » 12 6.2 0.2 27.3 12.7 53.6 1,216
P s 15 5.4 0 '27.2 11.4 56.0 1,173
P s 16 4.6 0 27.0 10.5 57.9 1,138
P 4 20 3.6 0.1 27.1 1.1 52.1 | 1,161
P » 23 4.5 } 0.2 26.7 1.1 57.5 1,149
P 4 3 5.8 f 0 25.8 10.6 57.8 1,108
5) SRR LR 1, 3:2, 1:4, 1:9, 0.4:9.6 O 6@EHEDESHOR

FIRFT AR LOFEFH A% BELBALERY T -
TR, ARFADEFERILS ~26%, FEFFAD
BT 22~72% 2\ 5 &R T, chicowT
T EKRA B X 10mm, EE 1 mm OEH A A O/NEIT
Bz, HEERE UtlER, BRFAEER 2%, TR
1 %, FEEF AR ER 3 %0\ KT 5 2 e 3@ bn
Too TIZFRETH A D TR TR b it ho
Too (BE2MaZER)

KW RRFT A, FEFFACOWT CG : PG=4:

3

BlED, Chi o THOBFEERY 70,

D EDiERYMEFEC AT LE2HDOE) ThhH, 20D
B C UL 7 A ZEIRA L, RERINC SRR R BT
ADEEHERLTED, B0 L5 B Rihing g
BRBo Tioh LIS LRNHA—B, BT IR @8
C—DIHENDELIART A, FEEFT A, J855
SR BT HEFSA T L0 LB, C ORAH
RULR IR 2 =2853 : 2 DT b bART 2 60%
DELBEFEFA BFEFA=1 1 | OEwiEsEay
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VAR A3, B ERR X D 4 b B R o RREH
ARD D, 7ok 2 U KENEEL T BFEOTTREM 7
WZ e D, Ei, BHRF AT RER T AT
&, mABERERERIVEENRD Z MY 18,
LEBRYIBL, BT A, REFH AIEOENE
ELTHiz e A VEFEERIBER T, VP AEKORS
a1 %EELTY, FERCE- ) LEEENMELR
oo

R, BETEAMITE, BA LGRS D
THCWEFBRTED TP oL ) AT, EREEEL
THOVENS D, BADHRO L LTI, LB BmEY
HETELVWLO L BEbhic. 2O Lo 2 b5
B KRR DB K3k  IEFESSEO RS L
TIEFWC ST D 0 & Bl

4. BEICETBIARTRX (CG), HERHR (PG)

SIUZORATADBEBRICOWT

(1) #% 3

BIRRERT X » TR B B ERF A, FREFHT A
BIOFOEAHOREL: DRADOEOEFIEREHMD
1B7eh, MESEME TR e Z2{b T 2 23 3T
»oT, BEOIBEETME T BT 5EFHRROUE
CBIT B L, FRMIBAEREE LA LR TY
Tolhe T D7 W 5T R E T OBSERSE 2 3T EYE
L, EBRIERY AMRAHAFTTEANCEEBILRT
Ok FEBRNBR T, YEAOEHTERYTo
DThbH, EERHEBIIEEOHEE LB UHEDOF A D

WA, F2k LESR X0 B S R A T R

EG BpEER LI, EREINT 10 kglem® 322 L
7’:0
@ EREE

I EEC, DR IUHE 3 KIRINDEED
LT, AKX BT TH A, ESTHEEE, BRARE
BO2HS LD I> T b

= = D

@) 7, ZETOREEE

HA, ELOEMEEL LT Bh2 B FEis
A Lo, REJEE 18kg/om® 43 EAEE 80/ TH
%o

BEHES A RFEEIC AR 350 O # v~ CGRROATIE
AY) BERFN I RSO IEMFERA LI, BERE



MR ER EmnE

F3M BE BRXRERERE

Uk RAess, RERME (CaCl F850), Wk,
Wk AHER, RHEEIEES (CaCl T80, HEJEF 5
25kg/em?), BAERELET -

b EFRBREE

L OEEIIEEREAZ vy LIBEREN TR LDT, T
NICHR LTI EIR S (LB, EIRER, &
EALT, BEER, SBENEREN FERE
AR, 2R YT, KIGEED I
DENEPIE 3 mm, PE2 mm OFETER~R SN,

(i) BEERARHROEEIFEINOTLELDT,

PR 18.4cm, & X 28.5cm PYARERT 100 B | Hag0E
C, WEE 10mm, FHCEEI3mmo7 A =
T AWRD0 RDOAN R LEE 15Smm D7 T vFIT
XD T Ay ® v ITHDOT DSENMR-H
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TERCERD DT ey 4 — AF 4 —
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O 3 HOBREROT ARET Th
%o
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£ W [FIRARIE 22mm O Ry 4 2RO+ v b Thid D
7, TOYH TEKEYED 100kg/cm® L] RO E
AT %,

EEERCII T AAR, FAHA, BETO=)
IR BB e a R UiAA, FEEERC TSk
B7 7 7% Bont, BEKED EHERYED L5
i o>Tbo FRCEAES LY 16.9cm B
CESE~BTAPE3mm, AE 2 mm ofEE:
MALTwib,

KW I AN =275 7R {FRTEwicD,
BEEAE Le—2—~7 5 SR8, FOa1 0
G = 7 = a0 (300W A #Eh o, &K5
MCHeFBT DL, BWHATA X v 71 LD
BT ZOBA= 7 v ARO R AT INEX
hBR, 77 7EKESE D REREFET, BRI
ARTELRETRECEE Y B2 LI CITHRL
7o
B FEEE T
(@ FHY R D R

BT A OFRICY o T, FRA AL, BEEED
XY LRI 7T, BREFF AT ARE LY 3y W
A3 7 X FEERR BT R Do ‘

FSRVANLHIEY LTRE, KCEREY 3~5 4
RS L, WEROEKE A TERET D, BEEAR v
NRH AT TR L 1 E skg/em® LT ARBH L, ¥
Fc R UECERE LT 18kg/om? 3275075, FEHRIET
Bk A AEA T % B VBRI AR R BHR LT, Bl
HZEERT B,

(b BAHFADLER

BB OB H A DEREIC Y > T H A, 287, HHV
o B xRS ABERCEE U, By IR o
TR ELEIE L TH AR EABERNICEA L,
BAHTERESRTO B OTATED D, BABRKN
2 DR E T, BECESE LD, BEDREL

W A SR FR LTS 5 v 77 A VAT, TO%Y
P T Lo
© FEERB

EiEa ik o o A 3SR a2 e U CBSEE ~ 250,
¥ SRPOEIEO T AEREIT 5o T O BBREEET
1 ~2mmHg OEZEEFEL, BHUORBEHRETEEL
TERBRY A REREN LY 2REL EAT 5. EIRHC
Lo THRBRIENE CBREA A Y HET %, BERHR X
VESEr L OB - VT2 B L, AR AA v
F % AN 8 MHIOIEE, BIEOEMIIEIETOREOE
&, 1 vFyr—208%, BREOSBIRE RFET
X OHEET Do SHLIAICHEA LIBAIRER (vesO)
LR, TnLAMIIEARS (no @) X L7,

F—DRIRH = THENOEIRELREL, R
SECIREENTERY 3B EL, No s lETES
NEOTERD T, | MoK THED L WEREERHO
T D D TR A 2 T L, EZET LA R
SRR KT, Tk, BIEOBAIENBRLIEDBO
T, WIRCRS ¥ CROBBRL TR
@) =tH AT
B AR L ST LT
RIS 2ROIEY Th Do

Foteht, £0

g2 K I A oW H GEEER

HADWE HHTHE | CO. | OwHn | 0, | co | m | cE | N | i
CG | 4H30RH 2.1 5.8 0.8 5.9 50.7 31.6 3.1 6,020
7 5 4 1.8 5.4 1.2 4.6 49.3 33.5 4.2 6,032
7 5 5 1.6 5.1 0.9 4.4 48. 1 33.9 6.0 5,960
2 6 5 1.9 5.8 0.4 7.3 51.6 32.6 0.4 6,186

R 7 11 2.0 5.4 0.6 5.6 48.7 33.8 3.9 6,071
PG 5 5 5.6 0.2 28.8 10.8 0 56. 6 1,143
7 6 127 5.6 0.2 27.1 1.2 0 55.9 1,164
s 7 11 5.1 0.1 27.3 11.6 0 55.9 . 1,182

(6) ZEBmRESL X K WREEROEALED, R%TIAL, EREIDLE

(@) AR A DESE ERRO BT X 58
LORRT AR RS L A LSS RIS 10kg/em® Y40
EST CUHCZE D 2 d FEE 6 e i o L E
BB & 15 o

Tirbb, EEERC S TRERF 2 OEFE RER

6

FC k0D LEELFF, 2ke/em? T40%, Skg/
cm?®T46%, 10kg/cm?® C52%¢&, 10kg/cm? DA X
< TERIZ20%RT K X SEAROIBANFED iz,
(b) FeAlF 7 A OBRFERIRA L EHC X HHE
FEEF T ACOTHRARDERET Y, 87 BICR
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«——— Gas Vol oo

FoX FERE LR KT 5 EIHIERE
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Ty FESREEIRR T 5 T bREFF A D
1835 LIRI374%CTH - T, HEEROMBLISLALED
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(©) EpHAZUEEyT A, BAMOBSER L Eic
L HEEE
TR A ¥ L OFER 7 AeonW T FDRAKE CG
tPG=2:1, 2:3, 1:4, 1:9 O4FEEOEZIED
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EEEEBESE
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Y- : b
o R
| .
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) 5
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2 7] 3] FI A
—— Gas Vol

FI0M BT LR s 5 E—HEEIRE
» (Gas (CG 1 : PG 4)—Z¢KREAH)

10kg/cm® T, HHEWCIH#ELL 20% bIAL T 5 DH,
CG:PG=2:1 Ti% 15.5%, CG:PG=2:3 Tix 10
%, CG:PG=1:4 Tik5%, CG:PG=1:9 T2
% I X B EKRENRDT 5,

@ BEF A, FEFH A OB RS
BHETRIC W T L EEOERL RN, kg
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T Gas Vel Yo °°

P EEOBEEY BB UTEREF S hicie®, TRTow
ADEAER L OCBREOHERVHEETH D, FHTkEREN
EBbhisrolo
th,;@%ﬁ@ﬁ%ﬁfﬁ?ﬁf@Eﬁ@%@@ﬁ
LARERD DN T :
©) FRFA, FEFT A, BKESHOENT X
BEFRRROEE
uL ~AC R USRS R BIR A —ZREF T A
SERSEAIOBEREAR TRTLEBRO T
<t50¢kbb:@@TA~B,C~D@§ﬁﬂﬁg
EERRTHIRE LB R EERERS JOTEARTH S,

H11E @%Lﬁm%ﬁéEﬁ%@ﬂ% = F7, A~Bl (ZEERRCHEEE L BB LRA
@%(GH:PGQ ZEIRAYN, GTHD, o Skelom® 1CHE D & SRR
AV~ B SEdEk L, BT 10kg/cm®
LD AR T AY~BY $EEERT B0 E~F
g»: ] X LR A 3,600Cal BRT B B 2,
' RN B » F ol 8 %TH bEHEL
i i ERNERuI Th, 10kg/em® DR T A OEFE
Tl ﬁ—ﬁﬁ“qffiﬁﬂmsk FIRRR LR AR v 7 D BT
sfa & ‘{;‘e_;__‘fo? e N o LinL, BEFHANEATS L
l T = i - E~FEAC AY~B7 X0 #R b

: 2 T TT S8 St s, BEEERLDE] .

L4 [ [3 ¢ ] 5 . 7

— Gas Vit th

#12K CG, PG R LU+ DRSS Z2EE YL DRAHD

RS IR 513 5 ES—HE BRI RK

Toid, SEOSEERCTAED,
SRIZUTHEER 7 A o # gk T ik
10kg/cm?* BEOMEL X T, Zh
MNESTRRAIC AL ARER O/ Z &
MED bhvice

7k, BEEBROES EBERCHL, BEER

DFNRDPLHARZRL TN A Z Eid, BIENEA
B LTS oext L, BEIEMEHETHD,
FRERHELESKBEC LD = 7 v 28 EH K
CrDbDLDEND T LWL DD EELD
N%o

5. &

1

&
SRR X B IEFIRFIT RIS A T5 %~
28%, FELEWH AT 22%~T2% 7R L1,

@) Z&EFr A, EKRAHOBEF RIS, F
TN X BB IT L A LRI NORK L, AR
R, ZESRAWNIMEC XV D L { BT
5 kg/em? ¢ 46%, 10kg/cm? T52% YKL, A
e H A —FdelT 7 A —EERAMT BT HRR Y
A DEEDFE VERESOHENKE .

@) ey R oS 3,600Cal & L, TiCHE
F iz HBASEOBEEO L { Skglem® DHE
FeizbbhHA, 10kglem? BEOEICKTH
M 7 A DMESSRFICAD & iy, AR



ADHZELEZ TR USRS, SRy A EE LER
LD D, T A FOBEREOHIRIC W TIEFE
SEERNMNEL BEbhb, Tibh, irahomk
FEETIWCETHZ L Eb5B L\, 10kg/em? ¥k
FAARHFADBRFERAN 52% ThHHEA M b#E 2
T, TORAYPOMERE I 10% L7ch, FOEZ
BN BIAEE T\ o T, ARF AL IO
AHE BRI X o THRENECEMT 5 2 L8
HE, T2 AR EIRMEL T A ELERED
FenEL BB

Tl z K L, G AR HEEF T AR RBATR

HEEREE LRI L, BRRER IV EI» 50D, REE

HOEMNSDIFEF I ADRBANEE L E WL b,
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ABSTRACTS

PRESSURES EFFECT ON THE EXPLOSLON LIMITS OF COAL
GAS, PRODUCER GAS AND THESE MIXTURES.

By Noboru Tagnchi, Michio Naits, Kogaku Komamiya
and Akio Horiuchi.

The pnrpose of this experiment is to conduce to the safety problem of the gas industry,
by measuring the explosion limits of the city gas of which heat content is prescribed as
3600 Cal. under the pressure of 5 atms.

For this object, the measnrements were performed on the upper and lower exprosion
limits of coal gas, producer gas and these mixtures under the atmospheric pressure by
using the electric sparks for iqnition, and on the upper limits of the preceding gases
under the pressure between 0 and 10 atms. gauge by using the heater ignition plug.

The results of the measurements were concluded as follows,

{1} The pressure effect on the upper explosion limit of coal gas is remarkable, because
the upper explosion limit becomes 52 percent by volume under 10 atms., although it is
32 percent by volume under 0 atm. gauge.

But there is no pressure effect on the upper explosion limit of producer gas. Therefore,
while there are many variation of the city gas of 3600 cal. heat content by changing
the mixture ratio of coal gas, producer gas and air, the more the producer gas content
is, the more the safety degree of the gas becomes under the high pressure.

(2) The single city gas under the pressuré of 5 atms. gauge cannot explode unless the
addition of air, that is to say, it is out of the explosion range.

STUDIES ON THE STATIC PROPERTIES OF CHAIN IN
VARIOUS FORMS

(2ND REPORT)
by Gisei Mori & Kozen Hirai

In order to determine the suitable size and form of the chain to couple trollies on the
earth work and settle the safety practice of such a chain, both dynamic and static loading
tests of the chain have been done. This report is based on the static loading tests of the
chain of various forms in a same diameter of material.

From these tests following results were obtained.

a. The breaking load of chain is independent on its form and expressed as the following
formula.

Py = 146gyed?

‘,where P, : the breaking load, o, : the tensile strength of material and d : the
diameter of material.



