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S B # K #& Dolphin o> & X
By Lieut. H. C. Seaton. “Marine Enigneering
& Shipping Age,” Sept. 1932, pp. 595-396,

JREE K Dolphin |/ 1932 45 3 F 8 H
Portsmouth FEHEIC I Tk Lz, At 1916 45
8 F 29 HRerip ol B i 9 Ehoy
T ERTH B, AEOEYEEL 1920 423 5 2
AOREICTPE LTz, RPOEARX V 7 T,
193048 2 f 1 H Portsmouth JEETRHC TRT,
WM 30 {5 Oy T LIS D B, %
ERERO@ Y,

ZF BLOMR 1Yo, BE 27 W10 % N, AR
REDIZIK 14 W] T 15, FEEPKE 1540 M, K]
HOKR 2215 Wl SRR O ORISR
Bayonne, N. J. @ Electro Dynamie Co. T
ﬂibfco

ERZEHBUTRT2EITHS,

EeZERS 470, W 27%: iy, JE 117/, 0,
ZRfEfF 1 wlicfy = 3/4 N, camber MEL ., BFiE
OEFHE 1 RMicfre 11/16 1, BEEOLE
250 MZE 65 LTd b, IE 260, JE 11,0
ZELTH#E X522 & 23T, IBEIEXRED

The Dolphin clear of the Ways.

Snubbing Gear and Cradle. :
1 FHREEN T EOEKBE CHERL LY S
BRIL LT, IFEE 6 fagohd 4 fHERICE
LTIg 16 WrE & 7/8 1@ Oregon pine %l shoe
EUGE Liza MEFIREPIE U 2IBTEBEm O
figid 26 I Ch{ 16 NChZETH 2, BHEN
D BIEORE IS EFHE eradle & ZIFATEED |
over hang #i& ¥ F~2HMICIFE LA O TH
Do THTIEERTHGIC #02 e AEE T H5E 230
WITH 2, 42 eoigiizE o dofiic
BT IR, BEZEOoSERRE 772 5, ki
R L473 o, = R R ET AR 1.01
ng, AL Hs L 306 £, 4BLCHEA B By 4.74 M
& LTz % T Paragon launching stearine
JEE 14 WE | EErE T2 Atlas launching
grease L2 1/8 WL L7, JRARAR T TR AN
YIHT & R B L, oK ik BRI I Tk
JKEE AT grease H BRI L { XELROB B
Wb, koKD &, BKELD
launching grease |[ZZEICH 5L |CEOTE
b, stearine P [EESEORTEHOY LR T
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SERICEG L TR IThEDREGOIFILERE &
LT 11 W% 11 o443 dog shore /A D
BEEICA LR, 20 ERaE L L TREIC
I BRI trigger T &\CHE L7z, 100 MK
¥ KIBEERRICERT . REOGRZELITH
LETHES LT oRR MRS T LTHA K,

MK BB 2 E & LTARAT
cradle F#Eh 5BEETSE L LT 12 I manila
Mz BEE O CHE AT TEWE, 3 &O
manila 3L 4 I, 6 I, 8 IO b0 EEHIC
Wz E 1% e ITTd s, 1 ¢
) fRikEss 500 BaEoRRR (RIC LTS %,
12 I hawser @ —#L concrete HILARCH T

THBC ERROE D o AEOHIKICE ) £5D

3 ARORIEF L, Bikic 12 Hasflx, Z
IC X OTEEIELERED eradle 238N 5T
EHES N, TEBEEAE & L CIBRE R ITAR
BUETE Y BT Lie, HHE I B4 2 Hilin mai
345 FHIRTH %,

FERBEA LITh 2 TEIMEOER FikKE R
T ikl BEE i s o T, RO FHik
FABTH D, BoARIE 1 WicHE 7/8 M,
4 JEES 00 #HEo ram TIAL, BHTAN
1 B 8% M, 852 BIkTH 21, #3
ElEFE 1Y W, #KEEABME 89 £, i
b 34 &, {ERERERROML THDI,

TR FER Befgubg] P

L ok ReciFig, stearine,

orepse offfE o000 d30am.

2, Ib/REEELEERERRDE , greaseiron
! thum toggle fpads- -+ 7:30am. 20min,
- 3. En o2 MEaEACKEDME - 8:00am. 19 min
4. HS1EEEE3d e 10:00a.m. 31min.
B. B2 7 # #oavenes s 10:20 a.m. 3 Yamin.
D6 3 4 veeeeeeeoe-10:40am.  4min
7. REWEEESh L (A 29 4%)
R L VRGARIS RE 11:15a.m. 8lmin
8. fEEEbaRAIN LBIDE
WL VI RE T o 116am. 41 min.
9. FHEPEIEAHUEL e 12:09pm.  6min.
5 (T 116 R e 12:25p;m.  6min,
11, g # 4 crreneriiien. 12:31 p.m. 5 min.
12. dog shore Y5 F v vvvv v+ 212139 s pm,

13. fezk trigeer ShLFE <o ---- 12:40 pom.

seakep 1ifE by stern OfEETmaBEL LT

#%IC pointer Zff L, Bz Milic batten iR
b ik FiT L& pointer & L THkis L7z, batten
i o MEEHE Fo 1ift by stern s &
LT 50 B & Lico IEEEEIT L 5 1ift by stern
O v IR R 372 WTH Dk, LD
lift by stern |Ziles 7.75 W A90EHERE 370
IRCH Do 5 ICERO@E I 835 ITH D7
b, FHREEREEA LS (Lt by stern 325
RPEEBNT &\ D, Do MiERFEERREKIT
AT TH B, BB

TG A MR e e 83 9
# PREHAR .. onhe i 83.5 %
. o T R SRR 1,403 i
cradle BRE oo TR e 48 1
VIGIERT A e 29 N}
B i R e R 1,478

g R S N1 AR 191 g -
FEARTEEEEST oo e e R4
SPEE PIVOLJEETg -~ - v e 250 I
Eiéﬁﬁﬁf:ﬁ{\ﬁé?kh; 12 IR
HEARERIE A - oo 20.67 WL/
FEERERRL » v vrr v 0.022
BRI v e s 10 TR 114
PARER e e b 14 IR 55 1
WAk 1,405 nifi

(A.K.)

Fliegel X SHME N E M
Fliegel Steel Hateh Covers.
“ Marine Engineering & Shipping Age, ” Sept. 1952,
D, 402,
AaigE mEEHL IS Captain Hubert H. Fliegel
OBCARY . FFHRHONSS 2, Ikto%
MRy . BB LA WSAR IR T % Bas
Higle, Hofko ER#H s PR o ok
Fito FRICEHET 5 thiciEEans LEEH
2, Moo mEX T L, HOBmELD
L AART, L 1ES{ Hok halifich
WAL, B Fig. 1 @273 Vb
BURICHE LT, il i 2 B0 Bho dkic
PELEIEE LTI 2\
B BREPEEIER A ER R0 OTA
{ OTREIREE Lt v, SHIZHTT 5 B
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Fig. 1—(Left) Hatch cover in
stowed position, Fig. 2—(Below)
Weather deck hateh in  rlosed
{ position. Fig, 3.—{ Above} Water.
tight joint connection on combing

vsfing cable -Hafch cover sections in

L7 T lowered posifion
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Decle radf

FHRBEL CETCES 2, b b i Hoic
AT s ERCEA 2R, BHOE
S X OoTHB G ITAR S hikic, BRKEEAM Y
BNTIE S, OB MO—Fa5iE, oK Z I
SEI 2L, PR E UL D o B BEE 1
PRI RBH TS S, Il OB OE
THEIICHM S, T D AR I e 1 1t
FETAOHTH S, Fliegel FiEHENEHOE
L Fig. 2 TRE5 0B, ok s
Felps (rocker arm) FTEIEN, AEokiTHE
SOmIXTHERrF LT 2ikicE b, Fllo
OB LOBEM T BT RC RO TR %,

okt R 2 Ao ADRSHT 205 T 3
OO 1 AGEEBRYES Lo 1 Akitod
BRSO TH 203, IR ED <8
TH Do mIRDETBONH & R KREETHIC
BT & B, TR Fig. 3 CESRE 3.\
fif D B O TRITHRNG 2 3T TKEB It
T, BbHCEER S etk T 218 2583 FElkT
522 \DTH 2,

Hateh rwnia.r::g- L

I8P IL OB O MR L TE S0, 4l
ot RioticEa il 23 gk, Bt LR
Rl o L~ BhoPE LICRBF ofRA
DRE e b B MMBEAR T, I50 2 HSLT
Br 2854k, EEIOECT2NSL
e, kEEoEFo LML 2 LERARL, i
(CIB ) 2T v Bl IR HEO
WYL EEERTD, IhO@ENR BRI O
BT 2N 5FEEE V. (H.U.)

% B8 #7700 & BB X #% Cassard
“Shipbuilding & Shipping Record, ”
Sept. 15. 1932, p. 251.

HE: 28 12980 . §F 11.87 k. #E 11.70 -
S, JRMEHKE 2,480 W, HEHEKE 2634, £
B ) 70,000 S.HLP. S 42.787 &, AR
Byl BOEAMEO ABUGE it T T HE N
42.787 &5, i 4332 il L, fE 3 Wi
WEHEEEICRTIE 429 BirREL, RKEd4a )
CEL%,
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fLis 1L Ateliers et Chantiers de Bretagne
3 H4E413 Rateau-Chantiers de Bretagne turbine
2 4 LT, 2MENE BROB Y 4 1 Bk
WA A IR TS A B B o

Z oy Gl i Ateliers et Chantiers de I

Bretagne & Société Générale de Constructions
Mechaniques & @[], g 4 JETlLT,
Penhoét W7 sic LT Ateliers et Chantiers
de la Seine Maritime #ITH 5,

AFEO Mk 6 5D, HICBTYA LT
% b®ic Epervier, Milan 755 b, 4l & [{£E
OEEVBLTDE 2, MMASEKER TBHHE
HeRT2b0TH 28, ZHEHENDE

CHANGE FROM DOUBLE TO SINGLE

THROUGK STOF ON BEGRET WiRE
ENGAGING STOP 00 DAKT DURING

18B0ARD AND ViCE VERSA. j
(DeTAILS NoT SHoW) /

e~ FOR DOUBLE FURGHASE BEGKET WIRE
ATTAGHED OF F DAWIT STRUGTURE. v

hil
PURCHASE fFF‘EGTEDHU?’MﬂTIG‘TLLYf [
|

TRAVEL OF DAWT OUTBOARDTO |

(A KD

BErEFHE b O LGEBNS,

o BE 3 o — i &% &
A New Design of Boat Davit. “ Shipbuilding
and Shipping Record,” Aug. 4,
1932, pp. 107-109,
JEER ICRE T TRy 1%, Ocean gravity davit &
£ v, Cardiff @ Loveridge Limited 7
n 1! |

WooD FENDER:
ATTAGHED TO
Boar

P d SGREW
ADSISTMENT

LAgHPOT CYLINDER ~—=| |

Sl

Jegh

5 ;
\ I
Sl
. SENHOUSE

] SLIP & SGREW
ABJUSTMENT

General arrangement drawings of the Qcean gravity boat davit showing the lifeboat in the stowed position
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LEEBEH INbO T, Holt, EalLe
OB WA B TOREWEN LT, HEICH
Ol R CHFHE L H L%, RO B#s 30° LIk
KL FORKTH, Mhic 1 ACTERBICEEL
BEERIHTH S,

AL O BT ARl TR B,
OB % IcEn 2 1 Ho o7 Boi &
HS O (B CHGH T B ez KB T 5 1 80%
Henbikb, davit ©_ BTl 5 1 HROEHE
k1 FOBIHOIN & T, FHEC AN D 5 IEO I
LE ML 20TH 5,

B RO AR O ML TR & 240, davit
RGO BE OO T Ic@Eidn, ZHdiE o
BOICHEILOMEERT %, H2 5~ % s
FsOBEWEOLICE 2R, davit 2L
NDHEEL, SR 2 28, Bwigo
FFELRL, EHREMNCPTER2ERE L
DT Ui Z TR AT VY 5, ORI,
M EORCRIICE LT 45° © AEEICHE
NTES5, #HoMFEw30° LgdoTh, 1§
KRFICE LT 15° O HRad 206, AW
OH~M LGS 2, EFBRETLIHRE L
BWLABESEE LTETY, £4XH0HEEE davit
Ot & OMCEMHRAN TS 208, L Lo
EfEREHTH %0

NoamaL Trim
OuTBoARD PosiTion

HIP.

DECK LiNg
Gi NORMAL TAIM
ol STOWED FPOSITION

30° List
HiGH SipE
STOWED POSITION

HicH Sioe
OUTBOARD POSITION

30° List
Low Sipe

Lifeboat in stowed and outboard positions

Vi, TREOBIRICIET biLciR 2 il
AN BRTIM TR INTIES, ILORE
. EM ERGCH A 1 ARORONGEGIT BT &
AFRRdE R I, PR R U & LT,
HAR A & Bl S ICIF RGO 2 ICREIE T 15w
Tha% . B¥HiX HEO 2 ol 51ET 5
i, BFEEE, MERL VRN T/RAR
HRnsikichoTig . LB IHEOMLE
T 2 2 R L Bk As, ML davit
OHOMICEHT TS 5, .

PEEROT SPTCHENLE., 2L DFEAT LR
OB LWIF L, I L7ilEs O Mo 1A
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Aiglc, EBAFIELIATESTH S &, Board
of Trade ORFBOWRITITIRNLZEEOEIC
I, B523 7° OHEFEE LTREBE, 30 LA TLL
LOVEERTER Lic L SBAEHTD 2, kgD
i, BHHEFONNE lanyard THIE2 2
A Db, RO 1A AHCEE 2 LI I\ HE S
FEXH\HBTH2, (H. T)

B#T#%8& (Pin Riveting)
“The Engineer,” Aug. 5, 1932, p. 142.

P THRETA TH 2 E B4 88E0 1 5k
43, 3% 3T Dukinfield ¢ Daniel Adamson and

Co. Ltd. TAFRNH L7z, BLOFET I, FEH—

HTIRH 2 N7 OO TR S el H ok
FEHADCD C, Bl 532 Loy
hoEoRzZoorHU BN, HEWOWIE A
FAEkicit R, SRFLOWIH O M = i L
THRUERASABICEKINZ0TE %, Lo
RO HETEEE T, BB THCHO 25
OB, HOTHIROMBRE Y DIEMCLITOMR
EOBWEBNYZ 3 203 Td 5, HOHGI,

EDER 22 \IF XD E2 BT aiisEE
1. BoMROs FOBRMSMRALS 5 il 1
G132, SERLERAMEEOTIES . Bk

BE

TR O WA AR B o4 i inic ik 2
2 AW, REENCED b gRIL RS T 23 S
M. RomEFESD D EHMEND, Qb1
SR IT IR ER LM A i\ s B ERTH & 88T & A3Rhs
ICEBEmE 24, 412 ITEEL Sl & Rk T HEFR
T LB, Mo TREER: N U EREE T
2 ERssEL S H 3 LM RERoF B0
{ 2[EFRM B IR A, 1 BHD LT T
DTH 5,

FAEBOTEEEZ Fig. 1 RO T, fii
mhiZ AT pin D OFE T 2 BB
(rotary setting head) E & | filRO _icik & FHih
Il 2458 B &5k D, pin D & SUFEFES
E X BEHEEEERET A KllEih T3, B
SR IC B IEA» S C BHEBL, SEE
FLITHR & 7 B 118 ohs 2 oo W T [l oo o & [ GR i
AL b, B odut-F 5123 pin 1 REOH
Lo 1ok b, WEIRARE CB T s (R
HaAng, BEBROKIES LBs-2E, BIEE)
IRIEBEES L D 24 BT pin &k, P
A B SOk x SEEE F ofRicKT & & 2iE,
SOFRICEE B LT, BooRkIERs NS

EIEIR LIRS 2 2 JHTROKEE S 2348 0 b DN,
Wik Bk fkoc HoTRo Eic ks
v, 7 LTMgMR AR BoT ek e

THE Ewgingra”

FiG. 1—DETAILS OF PIN RIVETING MECHANISM

=2




# |

e

Fig. 2. Bulphur Impression of Pin Rivet Joint.

BZ0THD,

Fig. 2 BB BT Ekbhs: HEERERET O
HENET, HoBME+RT L0TH 2, 21C
i, SROBH i fidh Loic, &Sk
BTH LS, (H.U.)

BREEIROTEICHRIT S Reynolds
Boges
Der Kennwerteinfluss auf Schiffsschraubenversuche.
Von F. Gutsche. ,,W.R.H.“ 15. Aug. 1032,
8. 257-229.

/D2 TRIEERR B b, L R BRI
ZYalc, Reynolds v LiLiXILoHEHEss
QYA T 7z B 8L 22 { Bh, HEFO i
seale effect [TEE T~ TH X 5 & H A, {R8H ~
C‘D?‘é@?&iﬁi’ﬁﬁiﬁ HEoO MLz, —#%IT Rey-
nolds " = ("‘% AP EE, D REE, v 1XHE
REEE) BAE (T 3R, D). BETER U

N—EOMRMICET 2, Hofiz Ao
Yoo HOMHOEMET 2% 418, Reynolds #oit
ICHEBERROIPREIC LR S L oT, OB ICH T
b7 HEERS TINER A R v REROBLITTHE
T, BrroHthiREwE d fEh i kT 5 3ic

BT 2T H 298, IR LT HhER
o LicB LTRMEDOTH RV, Hoff
Yok . Horn 3R OIBICHO TR OB HedsE
mommEr AT Bl E HEOTITAFELT
(ERRHEORS 1=250mm, FiF b=750mm, 3]
B EIEEE O ok §=-=003~020 ©
Lo 6, MARAVEHO b OIX §=0.03 £0.05
O 2HRITEETITOR), EhEid Fottinger FHFZHS
B4y O BB ICHDTh 2/1H %‘:)ﬁtﬁ o b

W, PhEohzEz, = '430 0 % 10°~
0.8 10° DFEENCHIE L. KL@ 0.7mm @ Pitot
4 2 T N=0.08 X 10°P~0.7 X 10° O i N D B
A ERE Lic HOBENHEE, 2RO
Wi o R SEEE AT 25, BEL
ROB R D T R B3 E i & &t
B BB oR YO TH 2, MR L
LTH: b Rk 8§=0.02~0.05 OHiET X ik
& Rz,

AL ~ =5 CHT 2RO, Rl E

s LT B %:0 O E&® Prandtl #igo
sty ot L M7 BEhic RLTHEL
Fro HOTFTOHFTEEEE & 38 o o
MoBE LR L Lo Bfic iR -84 o'(—9~
+15°) ¥ 3 S B R E G W TR A TR
THIC L, H1EKcEHOFE LT, Hi<LT
37 —TRIE EIEEE VWLIG=702) &
VWS 9(3=0.2) [T 2 EEE T8 Lie, VWSO
I VWS 1 @B (1=60mm, b=300mm) THD
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Fig. 1. The New York Fireboat * John J, Harvey."”
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Diagram showing distribution of steam in cylinders of the @uadropod engine, designed and built by the Central Marine

Engine Works, We
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Quadropod-engine ZIEE% 2 H—H 25 |

The Quadropod Engine, designed and built by the Central Marine Engine
Works, West Hartlepool, for the West Hartlepool Steam Navigation
Company’s 8teamship “ Kepwickhall.”

#

THOT, PEEROFHORDIT cam T2
Bk (drop valve) ¥ERIT 23 DTH 2, o
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2 HESREEEISE X bk b, 2 LcHo 2 ok
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HETHOMHY 5 &, HoBREZE L TR
OAFFEEL CE D FEEsH T T 20 T3
245, SERSLE 1 PERE & o flic BIGR
Stk B BOSEE 1 hETSEOA
OfEE LTLE 25 IcEE2h CH20T, I
OB &, FHEREBEAEL ) EEE L PE
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{UBICAD . AEBEH 1 hiEo erank EHIC -

180 O MEYELTHESOT, EROIBEL, 1L
OB TRITESBLE TE S0, 8 b EsEE
HEERRNE O BEigsic RTHE 2 2T il
%o MEOHEMOLAE 2 1 hEITEOE
& 50 THOT, HBEARRRREANCHE
THICRIRE LD, TRORGE  ICE b HE
sPE. BIREICHEHT 5. LLOBERY 2 ©
RO 2 MEE RHERTEA R T S ABic Tk
Do ILOBACH TIRAFILKITE L D55 2 o
RSB A D, ERE X b fkE~ B T 5,
FIEAHD 2 fif@ erank [ZMio#HO L o ITE L
T 90° OAEY BT, UWHit oo 4 FHo
crank |3 90° OMAEELET,

WD FTHRIEAEACO IR TR He LT % 0

BYHET LM, HoZ =8 hiE@koiinto
B D,

Back View of the Quadropod Engine, showing Poppet-valve Gear.
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(1) Hy=sER 1 s 205 THEh
5. ZIKDBOIRRE T v, (2) fFROEHEIC
BE 25X b bEEoRENEsG N S, (3) Bk
%#iﬁﬁblfq%ﬁ{i‘"ﬁfﬂdﬁ@'% pDOLbh 4 [

KonK%T%H#?H%@?ﬁ&@ﬁm
H’]Xﬁ$7§’jﬁfo

4 HOPER erank o EFIC, BidE X D&
FE, #5 1 vhiEE, &% 2 AR OIHICHEY &
%o BT T BOHMCEBEEIATEADT
PO R S g S L, RO TERPHIAE
=B, m.ﬂtii 8 HOHAEEEEY AR
DR B~ erank fE MO b0 2K: b
Y, BiEMGO  crank [THAEELIHD TH
Do ZESENNE RIETKM R A EO IO RRIT KR
FERY Y BEIECHTEB IS,

BRI o P ICR TRV RSB 0\ 1D
TH B, IEOFHLIH (rocking shaft) [cdB -

The Valves
are operated by Semi-rotary Cams, These in turn being actuated by Two
Sets of BEccentric Gear of Ordinary Stephenson Type.
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- Quadmpofi—engine BHEER A 2 A0 o _2.7_"i

Forward End of the New Quadruple-
expansion Engine, showing
Controls.
£ 4 |
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TS
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H s BIRAATVEOETIMIE., WBOHIEI
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LR ICAE R 5 5, oW T 2% 15 53858
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D LIRS B RAEO@RO M KE SN TR
% 5 MO SFEHE CBETRI T 3 T 0T,
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LTH Do WHEETEHRMBTHOT, RO
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2R, HICBERRI ORI PO SRR
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PESEFI LK 5 ok
14D Wi
SEFMEER 459 % Diesel tanker (T T2

“ Motorship ™ (A), Bept. 1952, pp. 349-350.

kY- 5D Diesel HBEHD 1 B J)Hr 01k
FHEEHEIE, 2eyele T 4eyele T, K L]
iR, 2,700 B.H.P. (o LTk i o
EiZ. 1 B 08 MLl LiciET 23R 5. W
D EMBOEHEETHOAMETS 5, ?Fﬁ&%ﬁ
PRS2 0 RBEESRTD 2,

AT EIHE L a0 ER T2 0
HEHMTH {, ¥ E[—o Diesel tanker [TH T,
BRI I~ S B RICHRO T, ffiic ikt
WD B kIR 2 O HIT B
bo

HiCHET LT %% { © Diesel tanker o &k
it Table I (CRT#D TH 5, LEOWTR . H

e BERURINIC 0 3 N R ok

2B, FahEEE oM 2 RUE B B,
FEEl: 110 #HpE,

A% 829 AJICE2EMEEN < chlak, #il
R 64,836, kS 10.63 g, F¥y LH.P,
3,087, S=He 1 HPLRHRZRE T 0.77 g, Hfe 1
ORI EE T 4.061 MiCH 2,

RN R B AT HER 2 WS | AR
P HE L, B0 EE T 28cdcE
S Bl B itﬁksﬁf’iﬁ FIEE Lok, BRO
P S oI Tl Y bR P
Rt f&oﬁﬁ%f%%oM®%ﬁﬁﬁmﬁo
TRIOER &SI R, ZhicikosT
il 1 0 oRkyEsER T 15 M\ Tl T 2%
ﬁiﬂ-“l%?"ao

W2 B {i—E M 12820 obo# 2
1, AfCHiv THEEE Sz, ECHIE
Ak iR EMEETH 5, BB, AIEEEE
BEEOT IR ICREESHCEB LT, 2
CEBOH EBELNTHTH D, WL A %
[CAEE LA O & [ ERES 2 2&%@% b

TABLE 1.—ANALYSIS OF PERFORMANCE OF VESSELS

Fevolu- Engine Bal.’rr 3
DG CTHE B T : Averi tons i b Foal | xwos
Fessel.  meiohi, Time, Distance  Speed, fer LH.P. Tans Tons Tons Ton,all
Towrs, Davs. Days.  Hrs. Mu’s Steamed. Kauots, Afinute Tie- per 24 Fer 24 For 24 Prirs
velaped Honrs. Hours. Hours. poscs. Remorks

A 10,200 329 253 23 4l 64816 1063 102.39 3.037 .97 4,61 14,38 1725

B 12:820 32 254 2 (1] 61,051 10.01 103.2 3496 10,75 2.32 13.a7 18.38 —_——

e B | 13,000 24 226 1 43 25,009 1614 05,3 3,500 11.56 1.87 154 18.1 Before fitting main engine-driven
lubricating oil and circulating
witer pumps.

1 13,000 205 174 10 54 44,273 10,57 105.5 3,590 11.59 0.42 i2.01 21.12 After fitting main engine-driven
lubricating oil and circulating
WALET PUImipE,

[ 13,000 85 71 16 22 18,009 10.5 1045 25 10,55 17as 11 70 21.54 Eefore fitting main engine-driven
lubricating oil and cirenlating
= water pumps,

£2 13,000 186 228 18 59 56,702 10.%1 (] 6B 11.80 mil 11.280 217 After fitting main . engine.driven
Iubricating oil and circulating
Wwater pumps.

D 13,000 5 174 23 5 44,147 11,17 nil 11,17 2,58

E 13,000 355.8 295 1 6.4 745495 11.56 nil 11.56 2.1 50 -
F 16.770 495 416 & 111.654 15.31 nil 15.31 -
G1 S0 184 144 22 56 A7.4TH 0.1 nil 0.19 "S 2 ——
G2 2,300 133 104 4 29 26,458, 5 &.603 nil 8.603 29.5 e
H 1400 306 151 17 A4 40,86 12.55 4. 66 17.21 15.65 e
J 10,000 ki) 178 4 59 43,371 5,88 3.590 12.78 1.0 e

OB bILOBRR L b0 TE S, £%
@ tanker |FHFO&H LT HHT, M&EMC
FEFEORBITEE Le b o & RETIifik s,
2 L A B—AABIZE R 10,000 B
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B, 180 Wi/Fy TRIRNfE. 60 /Ry IRk
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YL S, LB E s e, B
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G HomE ., Ao EREARECEDS
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PR Bz,

AR TIE RO BER OS> TEAORERE
$EDHAHAN,, 1 A0 KR EICEMN T
7aJZZ.E:iﬁ*é=0?ao M L CimopigEiciy T, g

A HYICHA T 2 5kE R B ickolin
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| 80 #58%, Brown-Boveri /il Turbine Ok

Fip Rtho H,J ZPEHE RIS 2100
Wiy KT 3 Diesel fioREr RL2bDTH
DT, Z AL B ICHIB O fEENT K> T
CHRHEBERSEN SN2 ERT 2HBHIC
FLEZLDTH S, (T.ZK.)

Brown-Boveri #fj Turbine
> W B

“The Shipbuilder,” June 1932, pp. 327-330.

JLACEEESD turbine J& ecompaet T, HEOIE

WHHBKETH B, BiICEEDm , —HiEiic

O THEDSERY b, b ~ il b Ul
BT LD BRI RTr B o LEEFEF
ZJO

SRLER O T, ZREIHEE Ok Tl
SEHITHNT 2255 E O INITR DO TIER LT
b, fE miud, ZARBREOHE L. —
SeB OPRHTE L TRTRIEOEE L 1 b . —
SEONTHEEEHECE L TIRHER B ML R D |
HofFMMERERoBEICKOTHLobok
IECT 2BED2HETH 5,

B LASEICR T, FERdd L TR0 b
- DOTHEL . BEH2NEHESR D EROTR D
LR LOIEBULBETH B,

BRdnHENER] & LCld, reaction turbine #% im-
pulse turbine X b % fEEfFaicEBoTInS, BT
FEigon CGENEMLoEREOE W dOICRTA D
Tdh D, 2B RO ICKS bOTD
ST, RBRVEIHIRIEEL D bvwosrn
LS EoERERICEOTHEOETT2H
oV BT B (162 D), Brown-
Boveri #fjffl turbine (&, il & turbine T®
oT, REREEEL L, BB 1o5%idkh
L O EFOTE %,

MLTEIE 0L wERIE, (a) #H rotor
&ﬁmb (b) turbine PITHNT BRI HESEE

FEME L. (o) aEiptde®E LM L, (d) Velox
LA T 2B TD Do _

(a) BHEROEHREREECENCHKST
e biLde ZA5IC KB turbine o 3 E 1
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Comparison of the Inherent Blading Efficiency of a Reaetion
Turbine (A] and an Impulse Turbine (B).

Section through Brown-Boverl Turbines, showing the Method
of Water Separation.
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Brown-Bovei #ifi Turbine @R

drum OHEE IO TR R ¢ S,
LEHO drum TREHELH 328
R BT 23Rk, 1o
SHEE IR I e HE L T o) 05 turbine
CHLTE, kLpEREes,
drum OKZ DM EWBENT
% {0 turbine [c¥f LTl 5
Jisk & v, HEOICMER turhine
O, & R turbine D FRAL
IbLElebng, EoTHEE
LT ABOICREE T2
L, HoRELE tarbine 204 F
4By

AR 2Tk Brown-Boveri jiliT i
Tk, o8 rotor ZIRAI LT
FElOfE D bEN DT E o7,
@ rotor OFEIEMRKO O LR
bas 3 Wit iim, #oho
solid dise Z/FICHRT&HELT
rotor drum ¥ 4{E 2, bORERS TH:
% & rotor HtIFHICH R L, wHIE
PEEN ¥ T R i, BEE R
E T 2HAA 4D T turbine
PR, WD OrELT,
rotor #% rigid CREEMNEEE DI

Drdrd Sussivdong

1 5@ ﬂ?ﬁ“
T DODOWET.
abf\l__\ﬁa;%ﬁ_ g

i I I

tod| A Mrop e e lea

Diagram showing the Oil-controlled Maneuvring Mechanism.

Oeldrack = 01l pressure.

Vorspannung = Initial pressure,

von' Oeldrckleitung = Pressurc-oil
inlet pipe.

nach QelabHussleitung = Oil-outlet

pipe.
Oelabflussleitung = Oil-outlet pipe.

z Schmierung der Lager unid
. Getriebe {iber einstellbare
_ Verteilungsventilkiisten =
Lubrication of the bearings and
gears  through adinstable
distribution valve hoses. .
a=Manceuvring control.
b = Qil-regulating valve—ahead.
= 0il-regulating valve—astern,
d=Craiging throttle valve I.
e=Crnising throttle valve I1, -
f=Main valve 11,

g=Main shut-off and emergency
valve.

h =Astern valve.

i =High-pressure trip gear.

k= Low-pressure trip gear.

I =0il-regulating valve for cmer-
rency valve,

m =Trip gear for emergeney valve
from main-control station.

n=Three-way cock.

o=Cock (lead-sealed in  open
position).

p=Manmuvring indicator.

" =Ahead.

R = Astern.

T =Ahead turbine.

BT = Astern turbine.

HT = High-pressure turbine.

NI = Low-pressure turbine.

DUF GRS L2452 %FE« O F4E
Bh Do

(b) wsHE, EniEoZSGUTAIARERNC D BRI
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1% Brown-Boveri fio 5k & 51 T L g c it
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4 4 fel
FICRT IO P ¥ turbine THEOEE R 5
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1 2O . HEICfo TR L B TH
TH 5, HEAGT, B H s M G 5, ifls%
=T AT o TS bz, Zh TR
BB T 204 & b F IEE KT Hs
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turbine |THNT %5 4 BTk & il EREE T TR
STHREGCET 28OS b5, It
Fikik, BB RICRTHREEIC 25 4P L EITES
NTh A BB TEHEOTHOMERFELET D %,
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Theorie von Fliige'n mit Ausschnitten. Von
J. Lotz, Gottingen. (Aus dem Kaiser-
Wilhelm-Insitute fiis Stromungsforschung)
5» 4, F. M 28, Juli 1932, 5. 410~413.

FF
EHOWE RGO B bk S DBREHNIC
BEASEI L T T Ackeret X . Mufttray
OEEREEL (Z, T, M. 35 1929) bR i THOT
RikkoG) bk #’iﬁ?f}?&ﬁ}iﬁ%ﬁ iy LB O W b i E

Bt 28T b O TH S, H. Muttray OF .

Bax Riur, AR e B RBoBmTR A
PR THRT 2HL Lo TH O BRI
OER BN EBIL S T E0P0 2, RIFFHO
B, 2R i 3RO i L e LT o
BZ T kB O R BP0 Ing kiR
AkTHEDOTHS,
BH—BORBEEROER

f5ER span WOk b Famomd . HREO
T A F A SIS AT span (TS T—
SEDBERNINTD B, A LEEIT TiuE, koW
AURE 2 e & B D DBk iC RS R ©
HEAHR NG CHELTAEREVWOT
BT, O THNREESRE R — LR
W2 FHM LT 285k, FIREMGRITR
—cJEzr Mo SRBMC . FOBARE A B

A RS TEEE AT v,

Abb. 1.

Auftriebsverteilung eines
Flilgels mit Ausschnitt.

Abb. 2. Aufteilung der Auftriebsverieilung.

FENS W ADHA I, PRBEIIGOR
o LRRKohicd 25iIc, Bikid/E wiciid
5B OEH BT S, BiRCEAEHAT
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B {3 T 2 oo RES R HE LB R WE
T 2, g 2 IcEdE (abreissung) &2
LT hiaAile Abb. 1 @RTHAERILES. 4
&2 mPO#ﬁJJ E2DCHTTHE, BRLH
RO N EEAME TS I Lk 2 a0 b
i LaRoEh II Licadl$5 (Abb. 2 2 .
) B R L AT & 2 AF[Jjj\&‘iﬁu}{@fE
Al Afdic, IO 2 5T 52 & AvEIEst
BETH B, BRSNS f!ﬂ‘@ﬁlui_ﬁ'ﬁm
MFCAEzA2 0T, [FIRENHOE DO
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BETREAIC —E & B WTH v, Munk @ Ver-
sehiebungssatze (Diss. Gottingen, 1919) ([THE-~
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RIT V=50, w="TFrEkHE Gho il
BT T ), Flachsbart |35 « ©H I b FRkfE2s T
P LTHSS F= 2[&:5 HATH 8. Ikodt

BHEFET 32 BERLET S 2, Flachs-

—728—



e e L RO A

bart |3 FRSIGEEX — @& LTHMOEREY
HixlclE~2DTd 28, ExOMECLELD
SR e O D BEEEICHYT . Lo MERE span o

BB i B—HTHBT ETH D,

TG 20, AT 6 E 2RI OEVWIEEER
O, BER dedde =c (FHERORIZIL
WmIE e=27 THB) L2, HIR Vokwnl;
A

1 z
;i_PV gbtlclroc l'+ (‘_f_ ------ (l)
4 20
THDa
f,c;'& ‘ | T .
081N T '
\ 7 _;% | 1
o5 QE‘W ] |
o <74 &x\ | b

7 02 03 o Q5 06 07 08 09 10

Abb, &,  Aultriebsverhiltpis s hll.mm_. vom Verhiltnis Lcken-

breite/ \pdum\tm mil ¢ = 3.16.
20 T T —F T |
y) — ] 1 |
A, fr’”f‘ |
18 Pt T
| |
76 r/-—— ] |
/‘ I b I i : |
Dy e ! L It
s e ~ | I
o | |
Q::R \\,\ ; \\ |
& N | Y
101 ™~ T Y ! \
\\ | \ | | |
@9 1T ~ \
M i |
o5 _ e | | |\
% 4 \\i
] T [ = A
- S S S NANE
& —t% | ““‘IL“%;&_“\
a7 92 Q3 0« Q5 Q6 Q7 g8 Q9 10
Abb. & Verhaltms der induzierten Widerstande oo abhangis vom
Verhditnis Lickenbreite/S pannweite mit c = 5.146.
2s OPWHOD DYH'T
g\
32 ')z ;]
Ar=p¥V*c mFlb - ..{2)
o ) ¢t 1 ;
4 ‘)Z c!]

EIT Lu=C DAL (Abb. 3 2%,
- BhOBL BT ) ik

+__-

S Sl 4 35
z == .. 3
‘“(b) Ao Ty e B E &)
4 2t
THLA~BL, FHEIPTILE
L
_(g_):mf:-@.wf:,z_ 1 | a2
Powi |\ = W 4w w (&) 1+_c___t_".i
4791 &
.................................. @)

Abh. 4 7% Abh.5 [ZFE 2@ aspeet H: #,/2b (T
L WC§)&;M(—)&§wf%m@
1L Ackeret YEEHICTHL L7230 b D& Te=
516 & L7zo

o Ehz 0 H 2BOEHEN—IIMRE I p X
woi CHIERE M OTEET 230K %, JEOflE
ORPGINRE T co BV L7ARBITR T 2 1
ROBOT ca &THE, HikE 0D ZHOHT)
R

e, =Cn+ (Cu .--—:'-’\u),u:a( 38”) =cq+ AGaF-:r-‘ . (5)

PHEHEIUREL 3 Wb, BB T O
O A FHULHEDT

m n
Coill = —

o 25’
% II OO

oA b (2)
= B

T I Kk 2 FRRROEBIC 1T TR 23

O3S TH Bo

B Lok —PLBEEREROMERE
ZEERBCENT 3 IcEoTR, b RO
WO M AR FkET 2HORERS 2, 21
HUHR I DR E 2 TH 545, HEBO
data FROEEHEA BOHE & L HiZKE v, 3
o4O B L & LT 2 BRI EROFRITIT A0
B BEh D — TRz 0d B BITHL
TR ROBBEEL LRt (U5 oRol
IR S B S T EBHIZKD 550 5
BRI NEREHET 5, RITLOHEE e~

co MRRICEWTHROE L E T L, Zh

e



25 174 !
Cq ﬁ’i-—-——-é’-.. ohna Aussohmitf
I e / |
5 T 7 I
10 3,5){ M 500

i)
&)
] e

| ]
& a7 gzl g3

Abb. 6. Fligel mi"c kleinem halbkreisformigem Ausscnnitt.l

(Messung I von Ackeret.)

15

I o

/ g /"‘5;
|l T

HE
/ """"" =
vud
a2 .
28
05 3
(

4

o7 q|2 03

Abb. 7. Flilgel mit griferem Judbkreistormigen Ausschnitt,
(Meszung 11 von Ackeret.)

—— 25, =100
—— 25,=200

]
Sl

ot 02 03

Abb, 8, Fligel mit vorderem und hinteren: Ausschuitl.
(Muttraysche Messung.)

(SRR BB 2 B3 AL o W RO T

PN BN Do kD k& Ackeret OF
Ex2 ot Muttray OELR 1 DT T{T o7 I

® 3oL RBIIFH OB LG O
Tl v, MEo%EHIE Abb. 6,78 AT,

R ORI OFRA K — 2o h iRk LT
o=0T BWD o AL HHERIC RET 5 b
OT, FHOBRTIRIM 30°~50° DECES D
OTHB (Abb.9 B ~c, <07 ¥ ¢,=0.65 fir
(RS T B E LT ok L= i w2
Fro MRBMOBEE L/ E VA, (5) HOHO ca
b ocn=Tad T 5o RIC tn=MAROFEELE.
t=fseIc O Y BoEHRROEE, Muttray
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Flicheninhalt normal . .. .. . 1‘2:75 m?
Flichenbelastung « . ., ., _ 36,8 kg/m*
Flicheninhalt “maximal . . ., . 15,26 m?®

Tlichenbelastung bel max. Fliche . 30,8 ke/m?
Motor BMW X ... . 45 o]

i 3
Leistungsbelastun . . . . ..., | 10,45 kg/PS
Fluggewieht.'. . _ ., ., ., . ... 470 ke
Rist@ewicht .. . .. ... 000, 3556 ke
Zuladung .. . ... ..., . O D
Personenzahl . . . .. . SR a 1

ERL2RTHIHEET 2, HiCHEET &I
A ERE G OB ST EEORE L B & TH
Do ZALITHI D7 b ORI LHi 2 1Efkic L
THGZ BTN S ¥ 2 KL TH 5 LB AROT A
B LR w45 i B R IR iciw

THES T e T L T v, Ak
A CH 20 6, _hOREE il L
oL Iz MR IR IT X0 T a8 T B T R st b
[ BT B AR A £ i 5 L e, BAEE O/
LFFANCiE S E o T EMb LT oz LAt
Higese 5,

KLl oo BAs B O AR 82
NzbDTDH 5,

II. Xr# 0B E

SHAEBOMEEE Abh. 1 & 2 TR S ¢ 1
WERE (Z.F.DM.GE 1931) &8 ) BIER S RET
WER AR AT, 5 1 %0 88k i< X Y ik
BWERHTLCELIOTH D, A 1 it
TIEHHSAEED L7 B b 00703, KBEOH;
Wb RT, WERRICH S KB LR
OO TRz FIITIHRET 22 L
W b7, Ao MEE i L30T
DOV L 1 BITHTRIFERROREOE
MO Db ickE L TRIELIcTiREMITEI
T 52 & IEK ko7t 20T bEED B
RFGEE b, oK ENEEROEENL 3

Die Versuchsmaschine mit kleiner Flidche.

Abb. 2.
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FORBE I DTN 26T RERm N T~ 2 8B D
EFORBFRBER>THR W,
HHEIAAELLD 2 EBDHECER TR bIL:
OTHIMBORES5OGE L LT8G cks
P b FEEE R 7o HRE IR & B DN
W Pl ZHIC > T 5 L 550 et FHCHERR
FHMROEMN T2 ERBATH D HkICH
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HERCE N =19.6% . BRI PR ERIT
FFBIREE,

TR RBAAEOE 2 13§ 25 ke, MEELSH
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AEWLDTHHT L THS,

IIL. ER{EHE D iEEELE IS RITHE
A ARAEC 1k R . Go. 387 T, T
Ho FHEERE BRI T & 205 BHRIE £
630m OHETHOTHS, o so1R
I BB -~ e 1 Yo B i LT #3 5
(Abb. 3 ¥ 4 201, BhR#4RA L oRitiE
[FZkofiic LTi#ng — b2 Eimii: /o s
BTS2 IR L LT H 5 O TP iyo R R & i
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Abb.3  Die Polare des Flitgels
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T h EEEE It 2RI E VST 20 FHE
Ftiiz, ED aspeet H~OHEIIHH o
SR EIRE LTI o7, WoBmMBIRY 2 X Vit
R Bh~Epediind Abb. 3 % 4 icR 51
{ EEmBOY AL RT,

#t moment OEFE B 2.“365%%_}-& b YiEo
D HTHRE L7, £RUEN SFE~T moment O
B EIEA ERATHD, BRIRTFOHRT 2
SO AT O R HOBAIT b UEIRHEN D B,
Nico BEIFEMLIC L 2 TLOMESLIZES » 1
em FRIETESA ERBEIR LEB~5 L, ZLUTHIR
TTOTTFRE D FALic k Y FRA EBEE R 1D
i

TREMED L8 1 RO L LTEREC

HAEEESEHR L, BT 2 & RERCILT 24
Fo 206 LT bR A L ORC T 20208
Do

HOHARITEA bma W, Hirth JiE--4
FFoT N0 TH 24, O XELET
RO TH B,

JAEREE «  BoAJEEE=140 km/hr.

e RE =60 km/hr.

BYEE KIC & o BEE TRt BiE =402

A R OFEME 2 data & DVL {72
NTHIETD D, (M.K.)

KR % Lo BEAPR O
o Sl B
Special Methods of testing Aircraft Materials.
By David M. Warner.

¢ Aeronautical Engineering,” July-September, 1932.
Tzttt O B P R PR O 2 40 2
BAC TS Fio 3 P K o HERERABRIE, standard
practice ICIEME L, LABO TEEICREELNL
ThHIMOFHECL brdiiErbhv, RL—
BRICHEBTIT RN TH B FFoEERE., AR E
W& F i b7 452 LSBT T
DN, BHOBEROEER, HOMBOME &H
RRICREOREGH 0, M s hE2iT5 &
NEEOTAVWIES LOTH D, Wil fHEAE
BT A-Tid, HEgestEat# Cuniversal standard

testing machine) (T, LW 2 (T —<] L7 458
it & CKOTHRGCHMEET 5T &BH
A nht, SR LIREER L 2., eombined lading
OFRER & b, TESFRE G OMBITE, Kx2D
BEYCHED TR 2 0D &b, ik
il e L e LEd N RS
g

SESEOFEEER TR T I MR E R VB I
2o ORIk (empirieal data) 2445 2 & A3
A HEEE TAIERENRE LAdhEh b iy,
M s EA RN LT B MU ERE practice
OFH 5 LR AIEHEE DA, Z T3 IER R
Aigay B L, AAHED aecidental factors DE WD
iz, [ExAROFE LIS ENRWZ &35 3,

Tl Bk ithh sl b L L 3 28T
BDo

RE (Jigs) IC & HRHAER

A e R ORISR LS, BRSO FO
joint & &, landing gears 2FIC HUL 6L A ERC R
DTH: B, BADHMEFCEHWKECREOTE
LFh G, D joints O Fix OB RO T,
IR L TR 2L E RO TRz, £
W hs b joint LU Z OTH 243, Lo joint (T
FEHELTHIHMSEET Y, FiLk testing

machine (€97 2O Y BERITT B, KiTlEo
joint |ZEXERL X 5 &% member (CEHEEREA
B2 E T ATk 2 f kR B T X o TItg &
iz b, joint @ efficiency (ZFricdo

Fig. 1. Brake Test Set-up on Universal
Testing Machine for Friction and
Proof Loading Tests.
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HARLEERMRORERE 9

member @ original full strength IC¥f+ 5%
percentage & LTHBT . ILHICR ~ I
LR LT ET IRBICR TR, FoFEROGEN
R, BREOFERL D, M oThAS
SLATES

riveted joint BRI HiEIC XoTHE =N
ZH%, MEHLAIE, rivet OKA S, RO,
KA OREHCIEN TO R & MM 2 b
&b\ NEEOY RO, SR
MESNETIEE BN,

fittings SO AT, KD BT

O hM & A, A iEinfic support 2ALTH S0
TR, 2O EEOS G EE LTHlln
iR h gl bk v, fittings 13358, Bl
W T s EEMLE IED TCilad 213

T, R =DRTHF T RN EHEREERICE G T,
AER L X 5 & B ICHEBICH RS D ERIT
IRLEFUERERY, H20 lug &b, *L
MO 3 Ik Th, J 2 ICEL B EED,
VBT B YU T T iR i B, cau-
tilever axle |[Zi{Es{e> base beam O ET,
regular lug T ZOCTHE~BNLTHhZEICL, &
feztEnbeo b ffic 3 wheel bearing {TIFUT
ICHFEAH A BT T %, deflection [ spindle
R L, HofhicTTicgelicad % arm (TR
DTR Sz B S,

FHEHCH Y TR —Bic AR O > B8
A3, MRiT X B & Wi & R T thatBa & D471k
B E 6. ki, RS EiEE
AICPfd T, Rk cig, Bk
JE SRR TG < BREORE R RD 2o MEHEHTE &
A ER £ 2 B L Th THE~N A WA
&, FETEOR & dynamometer [C{K2OA
T D B AN E & T & 23 R WA TR
DTk ERLELETIHLRGEITE, XEO—HE
lever TZFF L, ZAUGH EO F o h% i ih
AR 2T L, ffE L eable and pulley
D THNT 208 G097 vwe T Loy
HThEHD deflection |1 dial indieator (Tik
DTHET B,

Fli = Di%EHT & 5 wing beam @ ERIE, R
& [ cH#{L (ecombined bending and torsion)
DR E 175, &7 TFig. 2 ok, Olsen

50,000-1b. testing machine |(ChfEs LT, #Hkik
%, MOFITIEHEEIC wing beam ¥ KT 5%
BE, R e B~ RS BT TS
%o HEOIRIL & B~ 2 25 B 1Z B b SRR 2

T, R O TIRNLEHAS BT B2oTH
%, wing beam [ZHIEHIC B T SRR E 1T Tt
BALTH D, TR UNEED ki Th b

Fig. 2. Rig fo: testing Beams in Combined
Torsion and Bending assembled with
Universal Testing Machine.
(R.L. Hankinson)

knife edge HIRMHETH DT, RILICEH L, &
2o hRcE B a8 hoTH %, IR IR
(torque moment) [&, wing beam Lo HLE
HwThsdkhki\» dise 1T THALNBHIT
LTH %, Mblko dise o LA TifnsE]
RO EREOKFRITH LT, beam & ET HzE
FRLTH D, o dHdio /it (pulley) (T
O THBBICER L C® 2, JRlhtFEE, dise
O FpiciEoTH 2RO HEE (concentrie slot)
icde>TH 5 ball bearing [T~ GILHERIC L,
deformation & beam O LIfHICH 5L &
setiic T Wisler dial indieator (T TlsET S,
ks LTaeisRiREEICRV LOTH DR,
airplane wheel & tire o LA
B bRe REHROEEEEICE L TR,
wheel # . Olsen 100,000-1b. machine (Tilkd7z
Mk D, BRI T 5, WHEE: spin-
dle shaft @—ifa 5, BB power head ©
Fo erozs har IWFLTHZ—Ed sling [T
STHF 2 o RS MO L LT ATk
7 extensometer Tillliz+ %, wheel ~D gide-
load lC¥|T2REE, HSZICHET HHEY
W, HoBo EFHMOfic wheel E/KF
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CHp, Z BB cilla T 2,

brake |Z7kFHio R DiT, wheel #3iF I icimi
HiR AR 3, 2 20 L TRB o #feifa i
IT Lo TEEsT %, brake 1% hand lever I[ZHefff1F
T$H 5 spring dynamometer |TTH (I}, wheel [T
Hl~2% torque | tive O/FFDs B3 ERHED power
head ITHi T hH 24 (strap) ITff>TihiF 2
Blc$ %, brake @ friction moment 33450
MHHHEHM D, KILCEES % hand foree &
dynamometer [T{EOTHIS T & BHA L, LD
Fik ., MEEROE4S (service eonditions) &
FESTH S, R ULEx % brake ¥ LT 2
HEgc RS Eiro L4 Hid 2,

BAOHFLER

wing ribs X spar OFFTH~ biLs beam L
LTk 2, WHEIREZO 2R~ —HICET
5, Mo rib Ok 3 PIICEH IR MR
ik, Ho#kit rib $4EE T2 frame %
FATEDEL, BEEESCWERIN~SHET
e & i R R U T S FEHE T 5 A
A

Fig. 3. Wing Rib Testing Muchine for Defor-
mation and Maximum Strength Tests.
(Sedam, Fuller, and Hankinson)

rib & spar ([CHffiF7 bloek TIH~E4.T
JE b, Hun@ilT 2 %@ anchor post (THH
G, S ahsini sk 2EC o TR B, FREIE/D
oM s ng #FH, E#HO HkTll
OIETHSTHT 2, ILOERIFERICHEDT
WEESMT2MEY ETICERDTES, Wis-
ler dial 1ZEE% R80T 2 ICH & OUF W ST IR
TdhHo

FRATHROMEM TEEL D OTH V. 1 H
OCHRAERED LBREETH AW,
B L 2wl B A Eo e gt 2 i ok
FITAARnR L, JLo3EEIZE 2 beam oin

{FE~3 V g0 knife-edge &, Jit BT
THEEWN base ¥ F~TJE2 stand &,
srEAbR AT E LI 288 & B HBR TR
%o

Fiz. 4. Tube Pending Machine for Inspection
Tests for Minimum Yield Point.
(R. R. Moore)

Hlx—=D span @ [T beam OFICE 2, I
OHEOMEITE LEdH iy hoBE RO
stress & defleetion #j2-T4GC thdvic frE & &
75, BOWKEOEHO b O LTHERR
WO~ DS ICHEL THROFIL L2
BN 5, ORI FIOEEOIM S A~
mwdié, EWERESA 2 VIR REOE X
B { it iciro, ;

wire T3k - 7 tension-member »£ ¢ IZIET)
220555 ductility ZEBEELOTH S, 4
EOF RGBT 2 MR O HISE I3 2 4 AR
TRAVWOT, $EEL i F R Brifi8chED
720 Wire O—¥ X 2848 O HIREN G FHO
vise (T 5E LAE T % 2 THisR £ aifkic 180° i
Fae IEEHT T wire jE 90° ol iz~
BBILE, LWEEFHED/NIZ »w vise (T T
TETHE LR ICHTFoEMEIE wire o2 &
KLicghirda20n& b, HofERRROERE
DT 509 biEAHESE7e, FHTKRKY wire
TRTE L, ko bk SRR LR
ol '

ORI wire oD K 2 TE MK
OEEAT O vize L wire ¥ 1807 R icily
% A E OFETF-2EE & o 53 & Bihs§ erank
L L HIATIE D,

wire 2% vise [CHH T 541 % & FETEEE I
2 2 [ 4 I roller ¢ 1 fiAs wire & 1 Hj@
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Fig. 5. Reverse Bending Machine for testing
Wire, especially Streamline Wice. (D. M. Warner)

adapter ©_LCfILEF, Kica R Lo
roller TR & FEF M I fhiF T Bic Bz 2,
jaw adapter |Zk 2 0E-O7 wire ¥ BBATICHh
CICEZ, 2 fO roller M © Bk L T/ T
O operator |TE L T—EO T 2, IO
Ep ¥ FTHDORMICHEiE wire [CET 2EEED
ZRlE No. 1 size @ wire [T LT 7 BT,
No. 8 Ic¥ LTl 13 Byl 2, 4% Liko#b:
wire OR2ICBETF HEOLOLE BN TRLE
BB ons0T, BEREOMGKELTOAS CH
LT 9T 248kic ZRATE S, REE wire
RIDEZO 3 D LEITHIT, H\» wire 1X
3/16" OAMITHIT 2 OHBWHTD B,

TR wire OREHOHN 20 B Bic, o
wire ZHERIO B ICHT BE 5 2 TR BN
TIRE) 2 S HRB 1T 07 -

OB 2 ok = REIIRER 2 5 BT R
T, BEERNCIHRT 3 o wire 24 2T
i, HOBEREE L 12 fOEMAT wire ¥
WEIZ T 2R EDTIE S, Bl IC R T4 wire
RIBSL TN ASHIAE . 0 = DR & 473 & [k

Fig. 6. Fatigue Machine for Vibrating Streamlin®
Wire unde  Tension, with Camera Set-up
for Measurement. (D. M. Warner)

PRERO AT T IL L ICIRRI 2 T,

Ho wive OWHEITIET) #53 280 fitting ©

AT D 27 ZRRE Lot T ik b sy LTl
AHOTH DB, knife-edge 3~ FUGHlITiED
Voo KL BHIICIRTEIL T BB X L 0T
%, JLB T check test % No. 5 wire @ 4 [T
BTIT 27 Hohid 3 ik —5 & 4 iongiciED
oL 5 L fitting KL, Bho 1
WadE Ik & L\ knife-edge @ fitting (T 1720 3
Erid e MUt Ly B 2R KOIRIGE 5
knife-edge OUGITHIHT 4°~4.5° O MEF & THRE)
LA, WO 3 [Ho wire (145, 2 &
6 /2 BERRO B \CREEE L7228, BE D OFENG Y knife-
edge [C L7z b @ik 2 EH JAUE LA D7e H
Eald 500~600 Ibs. OFFETITU, 2o wire
DOIREDF 10% ffodtoTH D

Fof3EE Fig. 6 IcoR Lein % sliding frame
T 72 ERTREIILT/E S wire 2%
Bl 0T, FOED data | 2 BO wire
DT L7 Fig. S ohfgh 6370 TH 5,
ZnEME R TN damping bR ENTHE
ZJO

wire FIBH 72808k Fig. 9 it LT
D5, _

steel wire ¢ control cable |Z8|iEHH 2z @ 10 9%
DL EofffE T 90° sild e & U/ 5 70 pulley
e guide &ifi LTHRICEDD L /Nor & BERIC
XL, =, E0 wire Bt L EREE
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20 Curve 2 fends fo be o Sine Curve
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a8 Segrnents m’l Curve ! (Superimposed) =
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Fiz. 8 Cunrves DEVELOPED BY STREaMLINE Wires Visratan Usper Texsion
{Showing behavior will both plain and knife-edge terminals, Curve I, streamline wire with knife-edge terminal fittings,

curve 2, same wire with
plain round trunnion strap-end fittings  Data (rom photosraphs of vibeating wire, )

Fuft~zz, HOMSEORE, EHdciF 2k O frame hHEHHK RS,

OFEIE BIEFMoME, 8k, BE%SD cable (T (a) ecable BiEH] @ daeicEd{E L7 drum,
B DI R D S BCTHARBALE TS B, (b) cable ZiGFHED control pulley @ 1
HOBERE cable RIEME O B FICBEOT, #l,

cable LIFHELOHBREFETBICAED, DT (c) WEIFEDSEH0 1§,

JEEEA TR 1T cable &IBHLORE LR T B4 () SErMmErc drum FARET % erank &
Tk oreo MBI RO fnE L D7 steel ik 27 o7 B EkE .
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SMEROBIERS 43 |

Fic. § Beravior oF STREAMLINE Wikks WiTh Pramy axo Kxire-
Ence TErMINaLS
{Showing both Jateral and longitudinal vibrations under identical conditions

ol test, . No. 5 streamline wire vibrating at 60 v p.s, under tension of
500 to. 600 b, Mo failures after test run of iwo months, B, No. 5 stream-
line wire with knife-edge fitting.  Mounted in fatigue machine for combined

tension and vibration test. No. 5 streamline wire vibrating at 60 v.p.s,
under tension of 500 to 600 b Failures in threaded section at trunnion
after 3 to 6 hours’ test rumn.)

Fig. 10. Caible and Fulley Fatigue Machine for
testing Control Cables, Pulleys, and Anti-

friction Pulley Bearings. (I W. Warner)

Bt —rHic 4 EflEic 4 fogps 8 F
O ecable REERT ZEE )& 16 HOWHIE L
HoBAEL eable TIFEEIT st LTHRORKEO
PO CE LT S I A AR 2 T TR ic &3 Tk
BLTH %, cable GHIIFLEE LEREDEZ T
%Y drum OERICBIETTH 1 OFERIFHO L
POk L, 90° fiiF TR E R BT AEEO T
PR L, FHoro0” dhiy, 452 oRERED Ll
LT drum o0 hook ChioTH 2T 2
drum |Z erank #:5EECHD eable Eﬁﬁ;g
B C B R WO E LR E | JLod cable IT
BOTHEIWMEOLGFEEREN (G lc kBl L

pan OEX PFATES) T2 HEORBBHLE
LT icEinT . Lo drum ZATEO cable (T
pFIHEZOTH H, ABPIc RIS
shaft OEEE X2 Lk L& cable Ziffio K
T & TR I # © L Lre ESFRERDTHY K
%o IO e 2 ITBEE L 2B o iR
O TED ., FOBEEERBORE LBL T —
HCHEE L, T OB R DS 3R Lk Wi
T 7e, cable Zihihs 5 LTH) 30 I H[5k
b akEa & 1T AR ICEERE L7 MBT oD BN 21
wEd 7o BE % solder bath 1T A 41, BHE Lo
wive O FEL L BF ¥ V-grip I THIHR D AR
P ITICE AT { Lico Bhfild cable OfHlico
B LB A R Lfﬁfﬁ'\m YiioTie
PR BEDT LD TH B EHO MR Alr
Corps Specification 10, 208 ¢ preformed eable
¥EEBLbOCH Y, Z RMLEL Air Corps
Specification 48-23 (T standard cable X b
WITHERTH Do 25 LI b EFH 7 b o ld stainless
wire T2/ cable T3 5, preft)nned cable
% standard eable L[ LEHTH 2 243, BRI
JLDGRDBEERTSH S ﬁiﬁﬁ#@j}ﬂ@%‘f‘&
3 e AEE, HARBETOTHD TH2/cd
Td5b _ .

I 2 e eable @i B
Tt BB b0 TH %,

MRHCET 2 B 0B LA e/ b O VRS

cerank-

1 Fig. 12 1T

= 3000 T I

%, & -7xi8 Proformed

£ 2000 R i c Spec, ;qm)

& .

p ‘\

21000 -

=

L3l §‘ Teid !)‘o‘qaarc!

B (4L Jogc 432.1?'

&g 50 100 150 200
Reversale of Test, Thousands

S 3001

= F\ |"' T8 mecrﬂ'm‘ |

& L7 Cr 8-}

- \?u-.ﬁ.___n,,_h{ |

5 2003 :

S 3 P

@ 05709 Stondard | ]

2 E (4 Spec 953 S~

2 1000

=

E \i

= 0 !

L 0 50 100 150 200 250 300 350 0

Reversals of Test, Thousands

Fic. 11 Expurance Cumrves ox Bravoasp VERSUs PREFORMED
7 X 19 Sreen Wire Extra-FLexiBLe ContrRon CasLe TssTED
¥ Wanssg CaBLE awp Punpey Macmise
(Conditions: Pulleys, hardened steel, ball bearing.  Pullev-cable diameter
ratio, 11. Cable tension, 30 Ib,  Rate of test, 120 reversals per minute.
Cable travel per reversal, 1315 in.  Tested dry. The Yein, cable tested
over 13fe-in. pulley; the #/3-in. cable tested over 13/¢-in. pulley.) -
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Fre. 12 ConstrucTioN oF STANDARD VERSUS PREFORMED §/s-ln.
7 X 19 ExTra-FLEXIBLE AlRcRAFT CONTROL CABLE

{4, behavior of Tru-Lay cable cut without binding or soldering: a, original.

23 cut, b, reassembled; ¢, Tru-Lay section, magnified,

wreiormcd Enduro c.;ble cut without bmdmx @, original, as eut; &, re-

assembled; ¢, core, outer strand; d, outer wires, ouler strand; e, reverse

twist in center strand, C, standard cable cut without binding or sold::nng

a, eriginal, as ¢ut; &, canoot 'em?emble ) ¢, standard cable sweat-scldered
or tesl

Ei~CTRo 5k B3 2D 20I1T, control
pulley Tk P ER 517 5L B B,

(a) ecable |[T¥[.T pulley @FH ol

RO,

(b) sheave M LIF-= L2,

(e) ecable OIA{EICHSTT 2 sheave OFET),

(d) cable |3 LT sheave ¢ E%5E,

(e) Ho7 TBiC HT 2EHENEES bearing

OB,

control cable <= pulley BB EICRRCHES
N2D: 6, W LIRS O AR 2175
ITHOBRTRES, Ho data (250 BayicE
UTHZOTH L, eable & pulley OERICEHE
EER O EED Z O ICHMOMER ¥ 1707,

iEiED 5/32in. Tx 19 steel-wire ¢ eable (Air
Corps Specification 10,228-A) # H:d eable dia.
O 9~21 fEofo dia. FH 2Rz EHED palley
TEEs L7z, 3o specimen T 1 43[4 92 o
FHICTRBL, 5llbs. © R T 90° HFT
pulley %38 L Tilad 2, Lo ihtiaa < Elny
R TIED 529, 4 cable AR L7 wire
12 Ho speeimen F ik v CEHEO B GO
SEOI D~ EREITEE ~72,, pulley @@ dia,
& FARED cable [CEE T O FHfliik Fig. 13 (iR
OFECHET 2THEFERRLTH b, Bork
2@ pulley [THELEWHR L7 cable DEEERL
TIE o

ehavior of

CHEE S

250

gaon [s /fr - /rs iz 7

'gis\: -

T 77

LA LA | ]

& .
o/ "ﬁ Fuefl ]

- |
0 50,000 100,000 150,000 200000
Reversals of Test

Fig. 13 Famicue Resunrs oN STANDARD AIRCRAFT CONTROL CABLE

(Extra ﬂe)ubh! ‘;‘u -i1l. 7 x 10 control cable tested over brass pulleys with
er ratios of 9, 11, 13, 15, 17, 19, and 21;
to determine Ieast pra:ﬂcab]e ratio. Rate of test, 72 reversals per minute,
Cable travel per reversal, 7 in.  Cable tension, 51 Ib.  Averages of 72 tests.)

Iobo

:’o nes. [ B
ESEEO A o e SR
&0 e v
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a o <l ¥k
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wE1E00 A
& e K
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Breaks in Wires in 7 In. by Count

a

Fie. 14 Farmigue Resvrts o Sranpano Covrrol Casne; Broxen
Wikes 18 7 In. Versvs Fival TENSILE STRENGTHE

(Tests on 72 4/n-in, T X 19 steel-wire extra-flexible control cables, A. C.

specification 10281-A. Brass pulleys. Pulley-cable ratios, 12, is, 17,

15, and 21 Rate of test 92 reversals per minute. Cable travel per reversal
7in. Cable tension, 51 lb, Angle, 80°%)

HRBIRDE S O IE Fig. 14 i@ L 7
wire D& AL TRLTH 3, eIk
@ eurve WWHEOROEHECROTINAEE
preformed eable CHiCHOT $HLE ¢ iz D
EEO O MO BRI EN LR TS5 TH L
9o —HECHEMFCRT DARE RO PO
PO MW bearing (i £ 72 eontrol pulley o2
HEORRNEREEUGET 28R T A0 TS
2o BHATEHOHC L2 AN-201-4 0
eable % 5001bs. ORI CH A%
LTET 3D e T2,

B EREoRB
HLZCTRTHMES Bl T {Bh  Huc, piston ®dkh
ICHIP OB 53 T A 24 8HE, Hotols
GHEE O FETREE D 2 BIT %3&%’1& FCHE R
DBk b OREBE R T ALERS S, HEBRE BT
(TEEE I\ i S 1 R e I BJLB’E Tr—SEO R
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BEROTHLHBRE L, BRTMET S oil-
bath furnaee [TEERAYOIATRRR, IMBEEE , 1551
AfiER R CF Brinell OB S H{FLTES Ik
furnace [ oil # AdL 2 [EETHHED tank &2
#BEEo asbestos By L7z jacket 25 HyHS TR
%o BIRMERCIZERIE T MO shackle [H T,
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Fia. 16 Diacram oF Furxace awp ExTexsodmerer Ser-Ur rom
Texston TesTs 4T ELEvaTeD Tempsraturss (D. M. WarnER)
(Shewing positions of heating unit, vil circulator. thermometer, and specimen, |

WALMERH ROBIRE Sa

%
3 ,.._.;___,.__s

—‘___.__i e
i

Fig. 16. Extensometer and Specimen Assembly
for Tension Tests ot Elevated Temperatures. (D.M.
Warner)

HEH BBlE b7 & & Flo shackle (T3 LR
BoEC LTS 5, oil FHOMEO —F il it
THHBRER TN, BREGOT—HA
BER R LY, #d b oll BnBEEEO A
[ &5 b B % T2 C3 B, BRI Ik —eikEE
DOEPITE -

tank |2 B¢ 2 oil ¥i~T overflow pipe #
TMLTE{ o bath ORI 2 JFHEORIERS
TH2 . BRERTHEBR O & 1/2 1, B
e d | RS 12K OFFOZEIC thermo
couple # [ff 17T =kd HFE¥ 27, alumininm
alloy & 300°~500°F [THT 16~8 FoiEicIE
EEEHC IR IZ L - o iBEED 3° DINICH D, o
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[ RIS 0

WO RIEORIT 30 SAILTE W, 1R

O RO IRICTHD T LEET —5EiT

5, BERH IR 2 Mo ﬁ-ﬁ‘.ﬁ@%@% O,
strain [ZYEElIC b MRl Lz, Hofj
il lE bath %D TH:Z extension bar & |-
@ pulling bolt ITHfF 7 telescope PE{E
BB AT f5 T, Cespring TREBAIC LR 20

25,000

20,000

15,000

m,ocu

Stress in L per Sq: In

5,000

1}

Strain in Inches per Inch

Fio, 17 Sraess-StrRaty Curves Froum Tessiue Tests oy 4
Pistoxn AvLoy at EvrevaTeEn TEMPERATURES

(V-alloy; compositien: ¢ Cu, 2 Ni, 1,5 My, remainder, AL Heat treat-
ment, none. Hpec:lmens A. 5. TBl. Skin on as cast. Threaded, Size,
LYy in, diameter by 2 in. gage length.)

Average Test Results

Temperature, Proportional Ultimate Modulus of

deg. fahr, limit strength elasticity
Room 14,460 26,620 10,554,000
..... 15,700 26,840 9,332,000
B30 Paee 13,140 27,570 9,342 000
400 o 94,310 25,200 9,485,000
450 P 12,040 26,680 8,015,000
ol e 12,250 22,000 7,819,000
550 s 7,490 19.540 8,084 000
600 S5 4,300 15,080 8,011,000
5
50,0 1
-
& annan
g B s
i — -
=l
2 =000 T og. A 3
= Tfag. Aoy - S 5
£ oot 5774 X | sy s
= o / T
Z L =
£ oang g ALZLA \k \m A
& HMag < \ = CE,
a0 " T
. \\ g”\‘ A5
# oo »I\w’ 10 &
a3 -
: 22 Lynite | p M [ i S
" Ll L8 o et
| wreteme L E L |
100 200 300 [i0] 500 600 00

Temparoture of Test, Deg. Fahr

F1z, 18 Texstoy axp Evoxcationy Resvits ox Fovr Pistos
ALLOYS AT ELEVATED TEMPERATURES

{Tensile results on cast alloys. Specimens, A. C. TBI,; gage, 1/ in. by 2
in.; cast in size. Tested in oil bath after 30 min, at temperature. Olsen
20,000-ib, machine used.}

Fig. 19. Furnace emd Extensometer Set-up.in
Unive:sal Testing Machine for Tension Tests at
Elevated Temperatures. (D.M. Warner)

L indieator % 5 i
Lo TH

e OB RE I
dial |- HEkEaT 0.00025 2T @ 5
ZQO

i)
strength, pereent elongation X modulus of
elasticity Zeatusill ~T00°F [llooid Frid s ic
Bl sis

Fig. 17 iToR ch@}‘i Adr Corps Specification

Sl M B proportional limit, ultimate

57-72-1 @ aluminium alloy 1Zgk T4/ stress-
strain OMFRT S 5, Hé)) LT OEF LRSI
F Fig. 18 TR Lfiid 3 2o alloy #6584
DTHB,

ORI FE N h o B RO g 5 25
PoRTDICFESSTDH S, IoiEEEE Olsen 20,000
Ths. EoAkatERHE T o7

ZABC KL T 2 £51C, oil bhath & Hido

THBIT E RIS BB I SRR 15
725

FHBIC MG 2 Brinell test |& |- TR~ 08 CTT
DV, # L pulling bolt @ f{ i anvil post

i
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B e e aenle b Wai),
EHits Fig. 20 (57 BRI S4B 1k bath o
RiTHEH Wz,

LEOBF 4B EFL Olsen MEEMEREO weigh-
ing table @ kIcHE b & MfffiT, Brinell ZAERE: L
FR O RRE AN HBR S £ LT movable head
i 27 Bk L7z E v plunger ¥ FU ball
IRFRBRH, 1k SN THE2HEBN 2T oll T
&, MERH ¥~ 2HZ & LY %, plunger ©
@ asbestos baffle plate & eylinder & o oil
AYED & OBFITHKY THD AL ER ¢, 3

Fig. 21.  Furnace and Brinell Bet-up in Universa
Testing Machine for Hardness Tests at Elevated
Tempe-atures. (D.M. Warner)
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Frz. 22 Texsie aND BrRiNein RESULTE 0N A REPRESENTATIVE
Pisron Arroy ar EvLEvatep TeEMreErRaTURES

(Aluminum alloy, grade B, A, C. specification 57-72-1. A, tensile strength
ovet temperature tange; B, Brincll hardness over temperature range;
¢, final Brinell hardness at room temperature; (0, original Brinell hardness
ut room temperature; £, per cent elongation in 2 in, at elevated tempera-
tures, Composition: Cu, 3.0; Ni, 0.5; Fe, 1.5; 51, 0.5; Mg, 0.5; Al, difference,
Note on O After finishing the Brinell tests at elevated temperatures, the
same specimens were again tested at room temperature to determine the
permanent effects of the 30-minute heating, The results are shown in curve
€. Thus each specimen was tested first at room temperature, then at
tlevated temperature, then again at room temperature, Different speci-
mens were used at each station.)

Efif I3 o ¢ Brinell OIFEGRAT Bri-
nell #4148 (C kD TR oo BGEORBIZEML 1
EE 1N OREBHICHW T Dk EoHERE
O—Ii T 2IHRECRTHREL (AL oil %52
BRI 2 FHRICE < )y KICHIE & MBS
AT G 238 R IO HE T4 & 2t L7z,
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|48 i, TG S R R BB ~0 B

Al 2 2B B L7eFEO permanent effect
BT 2 BicHo Bl TR L 22,
Brinell impression & 0.0l mm O HEYHT %
111ié1'oscope FHEEICHTHE L7z, tensile
strength & Brinell hardness ¢ aluminium alloy
ICHEETIEE T00°F 2 Cf7v0 T3 7eiks o M 1t
Fig. 22 Tk LTd 3,

i ITiY 1+ % Brinell test }& tension test [
DB T S 2, NBRBITBRESICE S
HoBEO AR GIEMTH 5, Brinell test
OfEIL L tensile strength & (RS FEES 2 5.
& exploratory work & [LTIL Brinell test %
HBENETCH D, KT

AR B A F 1 IR & O
T e
FPRRIE~ 0 18
The Strength of Materials as affected by Diseon-
tinuities and Swface Conditions. By Professor
F.C. Lea, O.B.E, D. Se. “ Engineering,”

Aug. 26, 1932, pp. 256-258 and
Sept. 2, 1932, pp. 280-281.

HREHCHEE L) (repeated stress) &7k
T, o RETHE (discontinunity) Aifnff ic# ko
PAR IS T 2 0 EiRET 20T, N &
TR DELAD CRWTIRRT RS, —fTH
& 3EONNEZT D, BIBFRDANT) (tensile
stress), HEFRM ) (compressive stress) M rNBIET 7
) (shear stress) TH %, WL T—RCiXHEHE
WO 3FORN N R 2 Th { FRICST 5, 2%
DOANEZGF2HE& Tk, HiE, f5EANT
it Hooke oi:fllicft tFIrMMATH S, MLT
HENOH 2 BN TE AR DR AN ERLE,
DR 2 E N TERBIEADASBRAM LTS, B5
EA R OMEIZEE ORI ORMiLON ) ITHD
TRENDIDER L, ZHEFERCHEL LV
ET—ficed 2HITHIR R W, B B3 A BB
NNk 254, FREEANCKSLHE LU
RELCKEDGAEE D 5, Pl~ZXikgirEomn %
duetile 72 b O R, B &M%k F0EiIC T
4L, cast iron %> hard steel ®EERIE VW & O 1L
Cek APt T FRHIC TN S, ZHITRTEL

BB ICHD T, BRIXBIED Ko Tl
3 b0&BEND. BETRTION I, H5

FEWICES B3, 4L REREtRICHR G 24RO H:
ed . #E LEERITHNT 240 Mk & oo &
CORTEBLTE

M tensile test T 30 T/ @il & @ mild
steel 1€, BIERD | Wifae ¥EE LA & In~ 2R
Ik, Bth & wiE 2 i range of stress (N7))
ED R FHNNITEDTE R 2, ILOFHN))
MREORIBESHIRED T3 KICE 23
L ATk, range of stress 23 £15 T/ LI
FC a2 ol range of stress A3
=20 T/ OB RIEIEORE LT T i
L7es

[F L R #8 L R D &I~ 72854 bR
safe range of stress |3§) 15T/ THD7z,
AFEE LB o8 eI kfy 10T/ Tao
720 Fig. 1 Jrr Fig. 2 (% range of stress &,
No. of repetitions ¥ OEMR TR T 0T, Fig. 1
at R n~7z range of stress ¥ #Eic, piiEY
1 No. of repetitions ZH{CHOR TS 5,

i No. 1 | No. of repetitions Ofjjic 17T
BOTH %o il i i MEROFEE LT # L ThsE
i 2 fkin range % limiting range of stress
ETho ML L& BT % HAVT,
10,000,000 [EJOFRE LICH L TR L& \» range
% limiting stress & Zii, Fig. 2 |& Fig. 1 &
SRR Lo T, Lo No. 1
o pliiE, 3% No. of repetitions PL_Eid/KTFIT
T, WEFEIT fatigue range (ZeRPEArRSL)
ERLTHS. ALRICHRWT 2 BRICHS HO
discontinuity %745 -DiL Tkt T, IEo fatigue
range WHAREICHD: BV,

—%IT mean stress {TH{-DT, fatigue range
LABELTH B, Fig. 3 1% alloy steel 1%
0.14 9% carbon steel [T+ 3 oW R LT
PRI

FTEREREOEE

MEHC R O & 5581 OB A )
BEPT Do PINSHITHAET, B x0T,
Zihhkin~2s L BRIt tih s, FHLD
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| R R URERE OB~ B 49|

HEDIE BRI, 2RI ) itk o Tlilic iy 45°
DOFETHN D, HPk L HREEMICE, BIERR
AFFEHEORNEGTE A HoT, ZALHEE LA
NeZT2z&dfExp 5, i~ shaft oA S
b, fixOBH T Th V‘fﬁ-ﬁ‘% %o Wil Th
MR Tl R s HT X dowel
hole, key bed, = |% serew thread aﬁ',’a‘yﬁn shaft (T
Hoeniz, #id LT ki whofdhsk
Do MEDEEITHE » DR I RIS 2T,
HEOICHE LA £ 283, BTy
oo eledps,

o5 Tg-1. O14C. STEEL (NORMALISED)

N ]

4 Hehier Machine .

[

éﬂﬁ
17
£7
« 71N
13
2 | N

in O cindry Turped Finish.

——

Ll
a2

N L Polished Fperimens
A% . Oridin FLr Tizrne

.’c; Fig.2. 0-14C STEEL (NORMALISED)
|
SN
o 5 \ T
CE 2 \\ \1\“1 Noifs
£ N .\. !
iy -4
H N \‘\\
%"9 POLISHED spzc‘w;s K‘*
v | 01%S ohuric Acid \\ [
® 3% Chidride 2
9 |ORDINARY TURNED FINISHED — X %\i
" %SUI_PJM ic | B S
oo st
.?4?”3! 35-65-?5'96‘46-36-6376‘97‘17‘-3
(3411.8) Log N{N-Repetitions in Y e
Mo RSO %2 Ho b0, Wi
shaft /2 AT bRAD , B b

b Letirgaicit, KoMt M08
MEHET 2H IR LK S, RUEED
BACEANIENE, HECWES xPlcieT

ZHIHHE W, BELIESERCEARSEAC
k. o EOHEPREIR TS 5, fDTH
FLOSERICIRPIRITH 5 & T, JHRoM I

MERAroT LA, RLEERCTERNE
MRz A &R TE B HREE plastie (THIFY) TS
Zdb, MNB LMY L 22 & o flow
Wi s, M LT moflofihdaicit plastic
yielding (C{k2T M1 BIRAME BR2ERC
%o WO GRS 215D b OUERE LAT)
PRGOS EHL, Rho el b ik FEEI Kn
range of stress |CH-DT HIRAYE S T FSEEHT
O TR T,
TEREOASHEE & 1, PN ARG 45K
e RAEHIEA~LNE, WBHI U BIL
HMFHEI—IRTHROEETE 205, RO
JRC A A B B o FAURICIED PEBHER O Flt
L S R RE O AR & AR S RO 1
T RIETh E5hEHELAEGTNLERER, 4

;’_59.3. VARIABLE BEAN STRESS TESTS.
N | |
SN audy sthet d-3cy 260
}“-\3 Cr: 044.Q Steel.
~ e Alldy Steel
/>\\
014 C. 5l AR RN
o
~ N
20 30 20 50
A&nmmT ile
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Fz% 4. REPEATED BENDING TESTS.HARD STEEL
PECIMENS, PLAIN AND WITH GROOVE OF
WHITWORTH FORM.I6 THREADS PER INCH.

S0P ]
5 |
1 Unbroken 2310 m | |
a-'w.ki\ Brbken | ramy
& a Lnbroken (119 .
\ L 14m|
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=0
,.,C: i ‘\""‘""-——__. Broken  8-6m
d&_ Unlb'f‘OIf»eﬂ 12 m
., 50 ; UnbrokenT20m—{—
20 LN Unbroleen L_ﬁ
g0 \Q: Unbrolren 111 m.
JE' e 5 Endrokeen | 15m
“»i'JO! o= Unbroken |11 m
s Braken 2‘9;5/%
g Unbroken |35m
..::-:20 Plain Pieres, T - i i il
i Plain Fieces Si St -aa‘s—n——ﬁw-—-- —é
5o romices (038,257 | 3
® (95" Voe BroovedPioces | 0:0035" » 1-—»
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PR EnEs

£

mild steel ©—F XD | 2z C ol AR TE
[ iV GD& b, HIFplX, 85 range of
stress THEK LB 107 gL, RAMToO
range of stress T ATEOWE RS o
L 2N sl oM ko safe range of stress
TH D, WOLGHEOCIEEIRTRS &, ik
ERASREAREED B IR & OB B D7Dy, I
FHEA 2 bR E DRSO E RS T &
I3, {2 safe range of stress [T r T2 1
W, DT FAREE I AT A R3EEE L safe range
of stress T LWz &40 5,

Rigieo REific fkioTo safe range of
stress 2/ & { SALD o R LB ICAMIR D

D7), /& i blow hole H XD BLGITIE,

HO b OR MREO FEEYEE A T
Do HLOMRIOEMITHT, fEfERICE Ly
R FHRTHEM I ek, TE RS
FHC/hE RER I 2 L RBHC RS, e
¥4eo drawing & [T cold-drawn 4L
AEESD Bl fAEEICILIER T/ = RS
WAD, M2 THIBICHNNIOEPIR D, #EEL
MAEZG SR, IERITEwAN ) e
%o AFMBMAE D0 FHITTEM 2 7R
FMIT/IRATHIE 2 . I RERICIZ b
L, MOER T, BT 5 T 4B S
FEFLL 72 0 cold-dvawn 7= b Ldgah L=
(T, HoREIC AT A A, JL bkt
@ safe fatigue range 3L {ETFT 5,
RN/ 2 RO D 2550 Bilh UL R ik
AEEE L L TS, —fT IR A5
X, —soMo SHE & BT 5T 3By 5 BIL
eneryy M ZEHC AN TH S, HEHEO AL
—HHC AR FHDOTH 208, —HOMFIT—
OEHFOTFTRET S ICE T3 energy TUEA
BOBICHESTERENLS,, WASORICHETS
REEEREE A & FRLE NS WIE EWIL energy 1
Wi\ T U MO MEIA R O I\ il i & i
BEABARSICINT T b (e Bl T, WA S
ThD, ZILE ) ANETAL O S 25 5ITH,
Hig e hE Rk D . HoRRESICHET 5
D, LA OB IR LESE
B~ ZEHE, BT AR B IS E T 2 WRER
B AR DEBGE N IITHKOT GO

KEILCHEOTERZND,, a3V, Rl
HloAZEwO X VBESICH>TLE 5,

oEEEREE M

WTOmEHRILEA £ plasticity (T8 &
HoThHEWAL, mild steel RUFMOHBRE
PRI EDR ) & 2200 2T iE. BT 5 DIRg
Iz plastic diformation %4 %, FEfic, —ED
BoRESHSOD 284 E, ZNOBER,
WELANEZE 2540, 2GRN EZ0 5
Hi4% . plastie materials [CHMF B 5A3, non-
plastie materials [Z FE~<TIEF T/ 2 v, 2
T H e AL ORI R H<TRZ LB
ihs %, W5 plastie materials [, FHHEERIC
Ao D7 AT, JLOHSME plastic

deformation #3238

. BRI 2153 o MARIERIC hE

21T, non-plastic materials

EHAT
L.'\C

Fig.&. REPEATED BENDING TESTS Q¢4 %C.
STEEL SPECIMENS, PLAIN,VEE GROOVED
. AND NICKEL PLATED.

i

o35 0
-E 1 ! a’"-..___h Plain Bleces y \E‘rﬂ% m
a] 1 T4 77
i { =T [ A :
G Niskel Plated. 0-0005" i
5 ! 7=°V. 0-p005 "D

25 | —o8a

o | W“MMI}QL”

5 | , i
& 2o| B 55°V|0-025 Des 7

g “! | h’fekelf‘lq,ted Jm?:f”f

£ I L i !

& | U--Unbroken

% g0 o7 TEWn ’

5 o=-Voe Groove  0-025" Deep

& | 8--leeGroove gmﬁl ”

o Neoleal Plated
is' 5 o -Veelroove G-0065"
x——Nickel 0:0006"
o T e T e
(e} 1 £ 3 2 & ]

Nomber of Repetitions in Millions.
{3417.6.) ENSINERHING ™

WO LT 200, EEICRERTE D
TR, ELANCHE>THE LBlx L
BHIL TR S, RO 58 & LT
Wef, s 1 B2 noBahfEmon
flf 5 D, BifFo M TRATHEOEE
R L7ze FETRED A/ HlioERE THC
M LT Rchr, B b oo go
T ST, TAo #iHAEnT e HE
o ZNBILOFAMB L0 D EFTE bR
Wk BlENnD, oS AHEEEILE Laho7k
A5, BEBRERELA2THR,
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IHOBERCTHNTHTHRS &, piEOR D%
oM B e Al nizAcsx Lidizv,
IRD T AVE SR DB ALE, oIS
S AHRRYEO BB (T, ) o EE A0 ¢
BO7bOEBIZNG , LD OFICHSE LN
NEM~TRABE L TR, %1 collet [Tl
NBERIT L7z, collet 2B A ICH DRSO
OANEFFL TR 12T/ ©, collet ®A
AT 20NN TTo Tthor. BR3IT
WL collet © AT D HDTHFIC D72, ZH
I YR, oG08 E NSO BITHN
IR Y | RhsboRs oA o 1.7 1%
ChOREREL B ED,

HLloofle LTk 8o &2 D—k % collet
TRELT, 2B LKW O THEB L
TH7, collet © M CIZFEIO AN IEHT L
ST/, MDA TIE 1224 T/ TH ot B2
(TR collet DETICHI D7z, 2N X b RALE,
collet OMETHIIMERL, FIRICKZ DD L
b #y 50 9% KE WIS EORRICKED, Ik
O EEE = IT range of stress FEEA~TITDOT
Reds, o4 4w Lk i ic 602,000,000
[BOFEE LT ~? 0

Groove (&) OEEBICRT A ER

FHROERSIORNTIE, HiElEhoTHoNR
TR 20~ OEER 247274, HETRILOHh
LRFEWRIOEZ, =T 23ICT 5,

Table I Ktk II (%, S 2FED steel A
EoiERrR I LThS, TableI @ No. 5 &
Table IT @ No. 4 L R L TRS &, #iED
DR groove O AW ORAMN L 347
T/ =, Tahle IT @ No. 4 ILFHLT H5
thread OEEITHMNT 5 net area (T2 P71 #i
OEEL b k& 49T/ ThH, 3L Table
IT © No. 3 lTiv Tk, BEEEE 75° @ groove D[IE
CELENDEHERLTH D,

Table II @ No. 3 OEtH® groove OIES I
{#iT 0.0035 57, No. 4 @343 0.025 WCTH D,
Lok b BaRE. N Akiciio 5]
RONNERIT2H40%, groove &3>, thread
RLFLARANEHD 2 L e T 25
o ILOFRH L, Table I OigkEREFBIET 25

TarrLe I.—Tensile Tests. Plain Picces.

Modi-

s Maxi- | Redue- lus

o ]ﬂﬁ?‘l‘c q?um tif}n Elnng- 'E‘?f
gk . " | Btreas o ation, | Elas-
'[‘ﬂ: Material. To&s Tons | Area, per ticity.
T P"i'.l per per cent. | Tons
9.8 8q. in. | cent. per:

sq. in,

i: 0 -Ef per cent.
Csteel, 84 .. 36-0 = 2046 746 | 12,500
2 (1-54 per cenf,
CSteel, 31 .. 45-0 80-8 32-8 13-0 | 13,300
3 0-09 per cent,
 Bteel, nor-
maligsed CM..| — 28-4 6z-0 42-0 12,300
4 {1-14 per cent.
C Bteel, nor-
malised .| 18-5 28-9 — i 12,300
5 | 0-14 per cent. |
C Steel, oil-

guenched ..l 17-2 | 34-7

|

730 | 250 |[12,200

Note~—Tests 1, 2, and 5. Ewing extensometer, 2 in. gaugz-
i(‘l]g(‘{l. Test 4. Cambridge extensometer, 100 mm., gauge-
length.

Taere I1.—Tensile Tests. (rooved Pieces,

Maxi-
Depth mum
of Btress.
Groove. Tons
In. per

g, in.

Form of
Groove,

Material

and Mark. | Remarks.

0-8tpercent.’| 75deg. Vee] 0-0035 | 84-2 |  —

C Steel, 81

0-84 pereent. | *16t.pLW. | 0-025 88-3 | At bottom
C Steel, 81 % of groove,

0-14 per cent. 75 deg, Ves| 0-0035 356 Broke away
C Steel, 14, from groove,
oil-guenched

0-14 per cent. | *16 LpdW. | 0:025 449 | A% bottom
C Steel, 14, of groove.

oil-gquenched |

|
* Gne groove similar to 16 threads per inch, Whitworth.

ITED TS T &N S - B B4 groove O
Mo ICRTRBEY BT MK £Lwv HEo
plastic flow A%, i~ No. 5 7% elonga-
tion 259% . BHED:® reduction of arvea ([
ik 73% ©dH 2, Table II No. 4 @ groove
Ao Tk, JEFICE W groove HUTHMT B
plastic flow JZIEicivw, Table IIT (%
groove DEEICHMNT ZEHIN 1D, groove D\
section OFRAUITIHE LIL OB L BEEEXLTH
Za

Tasie IIL—Percentage Increase of Stress in Grooved

Specimens.
Material. Form of Groove. 1nc£§§§e§ft‘?ﬁ?m
Hard Steel, 81 16 t.p.IW. 9-5
a Steel 1o e 203
Mild Steel, 0414 16 t.p.LW. -
' 0 i 75 deg. Vee 2.5
oy X Y I 3 B ¢ i
AR CET 2, FBE LN OREIX, 1§

Professor

N ID e i Bx DT H Do
C.E. Inglis 13RO P Wizl ¥BiR275H AT,

|



| 52 i o

KOBECHET Z2RNEEENDO 3ETH 2
i 72, mwﬁﬁawx%QOHv%hﬁﬁ
LR &R F 2540 HoRN o BT E/)
REFAIOFMORNL TS5, 3L Inglis (T
AL RO W (I H RENT WAL & 3o 800
HORILHRFZAhom2 1k, SloTEeNho
12/ b, WK p BUAR OO
PRE, ¢ BUADESy k2RI LTH 3,
Griffiths [ XEEFEL 1 O TEBRRIC,
¥R 2 oREANN & BENNO R EiTo
groove NTF dfp OfiiCE LTk, Feium
Table IV TR TH S,

torsion

TasrLE IV,

Ratio of Maximum Stress at PBottom of
Groove to the Surface Stress in an Un-
seratched Shatt,

Values of dfp.

Angle of V. ] 4. 1. 3. - 5. 9.
0 1-35 2-0 3-23 5-54
G0 1-84 2-00 2 54 3-06 3-99
a0 1-81 1-95 2440 2-64 3-12
120 1-66 1-75 1-95 2-06 2-18

AP OEEE LN T)o safe range T M+

WHETHIET 21501, RO 4 FEHOREY
J-Hb\ﬁ_o (1) The rotating eantilever machine
——WEOHFM E—E L L, %ﬁ‘u%gﬂ%ﬁﬁ}?&ﬁﬂ
T, HEURMLET 54800, (2 M5
FoZRicE L, Bl hZis—eick 280>
7:EABAMY, (3) The Haigh machine—ptH 1
MLBIER D, U6 LIS D 5R b & W &
ZHBBHC RO TH D, (4) #EE LBEN hoH:
28 HATE
~ steel oML R OBEEIL Table V ICxiL—<
HDo ILEFE 3[64 T, e dreill Ly,
keyway (2§% 013 0, & 0.05 T, 035 I
@E@”{’f‘ ~it R ICHtO FRICUBA A 72 groove

% 75° Rtk 55° T, BA K Fig. 4 KFELTH

Do

TasrLe V.—Composition of Steels.

Marks. 3. P,

C. | Bi. | Mn.

0-021 0-0180
0-035 0028
0 D-l 0-045

WRE LNINTHN T 2 AR OB S . A

%

PEOIME WG (plain  specimen) & Mo L,
Figs. 4, b LT 2, ZNTHZ &, #HHic
groove, /LA IE key-way IR 7eRRE, {Th
DHETE, FEE LM )0 safe range 23940 T
NEL DT ERHND, V B groove KT/
HORBEDHER LWHIEHTH D45, T hard
steel ITHTRIMDBESL L v, Fig. 5 THRB &,
mild steel [T TlE groove OEEEHiAE WikHl
FHDOTH D, UL groove dPEZ 43 510,000
Mok, 30,000,000 [ELLED #E L Ao
range [§ plain specimen O IfLiTiEB~TH
25 T/ flrLds /hx B Byags, 83 0.0035 I
OHERF 9T/ /s EoThHB, Fis
5 [T nickel $¥GOELH Tl #5104 FiL L
TH %, IOBFE 1L nickel gESDER T 0.0035
Nehotss, #ELNHO range 1, plain
ShLcHE LT, 12T/ /2 ¢ &
Do ILOFMEBIERICHE WL, LB LEE
BETHD, (“The Penetration of Hydrogen
into Metal Cathodes and its Effect upon the

Tensile Properties of Metals and their Resistance

specimen O3

~ to Repeated Stresses; with a Note on the Effect

of Non-electrolytic Baths and Nieckel Plating
on these Properties,” F.C. Lea, Proe. Roy. Soe.,
A, 1929, vol. “The Effeet

of Surface Conditions and FEleetrodeposited

exxiii, page 171,

Metals on the Besistanee of Materials to Repeat-
ed Stresses,” R.H.D. Barklie and H.J. Davies,
Proc. Inst. Meeh. Eng., May, 1930, No. 3, page
731.)

Table VI 2h Ti3illaof R 2T £y, [
RECEEREIDER N ) & BEOEDRN A & & Hik
LTV, ZTHS L, BEONER—Z
NRIEE ICBETH 52—, BRcKI KL
Il LTIEEIT/h 2 £, 014C @ mild steel Iz f2
Tk, HozEL hard steels 8, Bk S [Tl T
FEFICARE b, ZRZNEERY L 280, mild
0.86C steel [T H:# L TIEHEIT plastie T
HEBTH S, AL Table I 55 $lhs Z,ﬂ(h_ﬁfl
Td steel FEHED plasticity ¥ FoOThH 3
[T, 84T elastic TH 0724540 stress L b {ri
HOMAVINE vy 2 L— B TFORBIEWHET
i, EAD—sFLAREENHOTL, FRALEH

steel &
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TSR S O TR 2 PR I~ 2 SE A 58 |

il b ORI S b0 & HIRdL D,
nickel §EGo [N L ILE TIHFMICENT 25K
BHPK R, B Lo SR T s ERC .
nickel 3 steel IS ICHTSE 2470 T,
PNITHT 12~18 T/ firo P Jphsiiae, 240t safe
range of vepetition strvess ([THfLT, TR
CREMRAYIC I~ B AL 7o ) & M U R RITT o
#id LT niekel §i4i%, £ groove EFHA L
FEoBER B 2B LEETI20REHEVHETDH
D, #i LEw groove #sIEHICEE {3k

“nickel

Y ol =i
ix, Fig.5 ICRINTH I, LoPEEHic
P groove ITH~T/vE L, THE nickel @84
RIRDTNEFEA L[ TH %, nickel PL:0 D
L84, nickel MiciRPICH OB BHEOTO
steel DiRSIc £ CHERE LTi7¢ Hi¥, Barklie &
Davies [ZIEFICH I ML FEICEOTER L,
Fea Laith &, FmE - ERe@litic L, 2h
¥ gelatine IRHHICIFM L7cd @ T®A, 2 &
Wahler opdEatic 319 10 Hﬂfﬁﬁ'ﬁ"ﬁb’{% iy S
?i:ﬁiﬁ %.{HH' L, i%‘J 60 4 -ﬁT‘ M RIZAL D

&zﬁ"}'ﬁ!‘@ﬂ;@ B _GQO‘C Barklie !% nickel
R TILOR O 48 5 AN J10 JIE (stressless con-
dition) T L& 2Lk HKte, oKk
EOTIANOARBET TG LAt £ilig L THR
2 & Ho range of repetition stress |Z#E4: 1
BROEORNEME TS Do

HWOMBRIBC RS REREORE

Fli e LB PR 3 2030 ITIE, B Rm &
2k dinid i b, HoBER O BT LT
LEF 53 ECHELMMARERIDTD 2,
i~ [ spival spring {L—#%IC quench 1.3 tem-

per T ABILERT LTk, bt R+ 2HD
HREE LR A & HiZI v, plate sprivg (3 H4E
FEOEITED AL 240, FERAYIC RFRA BB Z AR
B\,

FH OWIYE ITRKALIE, spiral spring ITH T2
safe range of repetition stress [LJefvAifitddL
7BAORUMELBIZN 2 DO L b IdFER
[T { Dz, spiral spring 1345040 1 1T3RiL
WHEZTDLDTHD. BigRBEE IO &
B HHER R B Tl AT 2 RO L © 2 oI
iIc#F 1T, safe range of vepetition stress ITHE
WTiDke
ZALIC BB o TR L TE W2
(“ The Failure of Some Steel Wares uoder Re-
peated Tortional Stresses at Various Mean St-
resses,” F. C. Lea and F. Heywood, Proc. Inst.
Mech, Eng., April 1927, No. 1, page 403) Fig.
6 REIHTIRERT . 2O Lo hEEET
TR it~ 2 I AR v SR LD, I

FEFE T AE A DS, —fRIT black surface &
I d 5 38E 2452 ##bo range of repetition
stress %, [ UAEIORE E 7t 58 L
B 4Ld 30~T09 fir Ld7z\w, The National
Physical Laboratory 2T % plate spring (T
LT, MEnERE Liets, ZNCHE2T bR
2o spiral spring [T LT R BN D
2T &NHA D

Ll - quenchinz M 7F tempering #OFEMm ik
HEds, f4F@ range of repetition stress (T HIF
TR TR E » E RATEI,
CHEETH2FFh VTR, LIGRAYIC b HIRER
WHT® %, spring (B A%, FEFICHWIT
SR UERRITHONIE # \» initial stress

3w )

TR s,

TABLE VI. Tests of DRILLED axD GROOVED SPECIMENS.
| | . Theoretical
E 4 [ . R&s;?e Actual Concen-
| Material. | Form of Groove. d/p Tonaa 'r Concen- tration of
| = ige tration. Llastic
! | gl Material,
i : |
| |
| Hard Steel, 81 and 84 .. | Plain e | — 385 = soe
| = . 18 ..| Drilled perpendiculal to axis - . — 85 207 3
| ..| ab deg. V. grooved, 0-050-in. .. f-d 145 265 5-96
ol 55 deg. V. grooved, 0-025-in. .. 52 14:5 265 430
..| b5 deg. V. grooved, 0-0035-in. 045 24 1-60 2-56
| s . ..| Thdeg. V. ,rouved 0-0035-in. 5-83 16-5 2.33 5-14
1 s v i oo Heywayed s — 28-5 1-35 —
| Mild Steel, 0-14 per cent. ¢. .| Plain — 16-25 — —
| i .| 85 deg, gromed,o (025-in. HE 3-2 10-75 1-52 4-30
..| 75 deg. V. grooved, (-0035-in. 5-83 11-5 1-41 514
-{ 75 deg. V..grooved, 0-0035-In. 0-83 15 1-08 286
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| =4 #

#id BT, Lo range of repetition stress =S
HBO F T BT 7edlh v T o7k dLic
H~TIERITEwv, Fig. 6 [T T black spring
X DB AAR VN1 range HINBER DR 2 H11
FE ) 80~00 M steel B HTRW I 2%
1@ range ¥R L LThH 5, D BiHiT ks
T % black spring JnBEAEES R, £ LG
Feskfe k DBRRND T0% DTFCH 2, o
EptILp3s [ % 5% black spring DEEOIKIE
&, BRI X BB CRKOTRPE AT
kb BUFERIR TR, REOMEHIZ AR
icd oL, AKRHORFEOH I 2
Frlzh, BAlzhidcleEaatPicith
B, 1L i BEET T; i IT AR BT ko T,

RABCREEEL, LoBYIcNIofhss

D, MRENTER L TiT dEADEERE LN, £/¢
IO POSERICR TR, HFOESZE quen-
ching itfa_ﬂio'ﬁx*ﬂéﬂ?c@ﬁ'%ﬁ?co

Fig. 6. CURVES SHOWING THE RELATION BETWEEN THE
. APPROXIMATE SAFE OF STRESS AND MEAN STRESS
FOR VARIOUS STEE!

Bl ol
. | b
| 1 i A
RES %
i “ditA | 4
7 “ il / !
rd i {
Vi
L L willsl
| /£ &7 Yy
S0 # 3 20 Fb 1 i // 3 4 A
| i SRS Strges ToruiPer Sq Inol. |
| TGTESSL0T . . PR
". Rl /&_-F . WT"’-
! |
! A 204
{Rangeof__| 47 7o | Appraz o v 2
Shear Ntees 7.{?‘ 1 M o A |Rer Grpnand .&'pwnem |
A ~ |7 il |
L LK
T i
S T [ |
Cd |
=8 ?‘._: |
A
o ; e LT

HRENIORERE~NDEE

steel T (eold working) L7442
HikBENL . T quenching J 7 tempering O
OFRNEFBAERETHAHREETNEHBT
Hho 0T, eold-drawn CHiEEIH) Lictls
@ spring & #» wire rope @ range of repetition
stress {LJL® steel OB HSBM L2 0L D
RIEETE WD TH %, Kific wire rope X
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OREEME, 2% 25D B2 5, B
HEREA IR AR 12 W, Wi BN BT
Do WIAHOIES & 0.079 I, i 45°, GHA
I EOLRIT 0.0079 NTHDT, LR T2
TOERE Y. FRon 2 e Lolific#
L7z #HTFHEOEREH 55 s T, 20t 1
Y F@o energy |k 551in-lb TH %,
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By D. Rosenthal. “Journal of the American
Welding Rociety,” May 1952, pp. 5-9.
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Fig., 1=Effect of Notch on the Resistance of Fusion
elded Specimens:
M—Heavy Coated Electrode
D—Light Coated Electrode
A—Bare-Wire
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Fig. 2—Variation of Thermal Contraction and Elastie

Strain with Temperature:

A—Thermal Contraction Curve
B—Elastic Strain Curve
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A3, RO #RER TR Figs. 6, 7 ITwT
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(b) FEEM~OHIEFDBROEN

WE LI~ bR, BlhofSiEEic L 3
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Fig. 3. X-ray Diffraction Diagram of the
Bare-wire Deposgit B, as received.
Pronounced Radial Striations.

Fig. 7. Microphotograph of the Deposit E.
Magnification 500.

Fig. 4. Microphotograph of the Deposit B.
Magnification 500.

Fig. 8. X-ray Diffraction Diagram of the
Deposit E, annealed. No Asferism,
Fig. 9. X-ray Diffraction Diagram of the
Depogit M, as received, No Asterizm.

Fibe

Fig. 5. X-ray Diffraction Diagram of the
Deposit B, annealed. Asterism,
Fig. 6. X-ray Diffraction Diagram of the Depos't
E, as delivered. Radial Striations less
pronounced than in the Deposit B. Magnification 500.
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Caera of blow 4,05 €8.in. {0 N Ruplwc
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TR [ |
g B | T~ Base metaf specimen

Flif iy
Fig. 11=—Stress-Repartition in the Throat of Fillet

Fig. 12—Tee- T}Be Specimen of Boiler Steel Plate. Indicated

imensions Are Approximate
Fig. 13—Stress Repartition in the Leg of Fillet
Pig. 14—Welded and Unwelded Specimens for Repeated Shock Test

T BT OB TV T Haas [RO B
s &, ILOBRPIFRCHIE LS HITHES
BT 2, oM ORISR TR
Berosediebo T, Journal of the American
Welding Society 2 1931 4 11 J‘Hﬁl deTd

e
MV TH D, ORI ILEdR 2546
T b ikE R IRA ORI D XE S TFonE
O T59% T E e hv otz TIOR3 85
OFMER 2 T3 d 0T, HEREROERITR
TiREINTHD

SACEER O S0 BRI 1X Fig, 12 1T+ & 7
WHCHER O AL D Z i %GD“C’EE’ fBw
ZHACEFEET230TS ZiEERto
T BT b PR TD Jf:o

AEHOBIR Lok 10 HELEITT 3
HH RE IO, R L2 RIENICIFRA E 3L
2 BIRD R VB LIC Lo T b 3/4
WOEER TS s, 32 CukiE
BOBOMILIE 5% LTThoM, RAERITIZME
~_TH RO OA TUL /2, MRITHRMT 31
1137 55,200 HEL[FEMN T, HHE RO
IT 2715 56,500 #1E/FETH B (Table 1 2
M), kD 2 DOHFOER 259% LLFTH 5
ﬁOTﬁﬂmﬁia@ﬁ@gﬁgmﬁﬁmugb
WD TH Do

(¢) %53 THaas [COEE&EILEL THESD
R b O & fiim i B o

(1) Mesmer {0 FE CHIAS L7058 AOH
R ERSREETICETF 2,

() BAOEHZEEDD

X WP LSS,

) EFOBEOBXOESN Wi
B ko T i Mesmer 4O BAOBIIC
FaTEF L7z photoelasticity OEITAZLD
(Fig. 13)

EBEEHIT S 5

Table 1l.—Resistance of Tee-Type Specimens Made from
Boiler Plate (see Fig. 12)
1. Mechanical properties of the plate

Ulti-
Yield mate
Pomt Stress
- Kg./- Elongation Con-
No. Areain Mm. ‘\Im Mm.? on Gy  traction
1 15| X 25 40.2 220m:/m. 20.4 33 3*
2 19.8Bx 25 24.9 39.6 250 “ 26 2. 5%%
3 19.8 X 19.9 39.0 . Fiss b
* Cross to lamination.
** Along the lamination,
I1. Tee-type specimens
Ultimate
Stress
in the
! F Throat
a c oH Metric oH
No. M./.M M. ,.-"\'I M./M. M./M. Tons Kg./Mm. Remarks
1. 20 38 zll (i1 n 9.1 38 Rupture
2 2083 38 252 6.4 12.6 39 through the
3 203 throat ol

38 248 B.26 12.1 a9
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SRR T I R S BT ORI 1 b AR 61 !

IEES TR TR UA»BE DIFELETH 206
WERTD %, # B ERIBADENE R
T REEE TRV, BAFEFESNETICR
T—RICHERETLUNC T 5o 2 RS ER
OFFIR T v, HEHE LIENH O FITRMT 3 #F-0
BB AT Schaechterle T-RiT{koT %8
Fahie,

HEFOBMAEESBOAELE ML T T
B ALYans i B AR Rk O TR S h B,
B L EERBBE SRS S 2k 58T D
THEEENS. LHEFEEOTTORIHERTH
M7z, Thum FEROWFITKNE TIAD TH 1
DR ON TEFEEE NN LT 2 LBLHETH
Do MEEMAIEEGAD S 5B c 7275
WRJI Tk B BRI ) BIES LIS I T %,

FHBOBRICH TR R M T8
B L7 T BTN (Fig. 14) © AA BT 148
TLTHE LidTco BEXRBA 1% Amsler @345

Tablé 2.—Results of Repeated Shocks (see Fig. 11)

Impact of 12 Kg. Cm.
Amsler Machine
Number of Blows

Specimens No. Before.Rupture

Welded, U'nhammered 4 63,960
Junction G 89,030

7 60,278

Welded, Hammered 2 140,698
Junction 3 125,714

8 157,492

Unwelded Base 4 155,556
Metal 6 134,606

7 115,728

Fig 15. Welded Specimens Fractured.

RETHRE LIR30 oo BRI T Fig.
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o H2RE BEFTF T AR HEE RL TS
Do A LIE RS OMEIIE & 4105, 25 LIEA

¥ig. 16—~Actual Figures for Impact Tests Made with Charpy
Notch 3 M./m. ep and Mesnager Notch 2 M, ‘m. Deep
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Fig. 17=Mechanical Properties of Deposits Made with Different.
Kinds of Electrodes: .

Z—VUltimate Stress in Kg./mm.? Rockwell B—Hardness
A=—Elongation in 7 2
p=Charpy Notch Figures in Kg. 'c.?
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Midvii b (Fig. 16)
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