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THE LATEST TYPE

DOUBLE-ACTING TWO-CYCLE

MARINE DIESEL ENGINE -

With Air and Airless Fuel Iajection

1,000 BHP per Cylinder
—With Double-row Scavenging -
—Patented Cooling System -
—Closed Engine Frame.
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‘Tamrare BEEBEEO v 4 ¥ SR

Abstract
“Tamrarc System” of Electric Are Welding.
By M. Tamura, Member.

The exhaustive series of tests as outlined in
Lloyd's Regulations for the Application of Electric
Arc Welding to Ship Construction, deseribed and
tabulated in this paper, were carried out for Lloyd's
Register of Shipping, who have since certified their
approval of the Electrodes of “Tamrare System” for

uge in ghip repair and construction.
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Table 1.
Test Piece and Plate.
Maker ‘ Flate No. ] Size of plate Test pieces

10044 |

Dillinger Hut- 1 xp —0" %20 -0 0T1, 0T2. (for tensile small specimen unwelded)
tenwerke 4 L & # | 173, 1T4. (# 4 4 - 4 welded)
' v v # v | 178, 1P4. (# impact test ”
Dillinger Hut- 9990 x5 =0 %20 —0" (T3, 0T4. (for tensile small specimen unwelded)
tenwerke v & 4 273, 2T4. (¥ 7 Z # welded)
4 # # 2 | 0A1, 0A2, (¥ 7 large 4 unwelded)
3 v v v | A3, A4 (¥ v 4 4 welded)
” v v | 2P83, 2P4. (# impact test ”
4 # 4 ¥ | M 1, M2 (¥ modulus of elasticity all L4
Carnegie Steel | 163841 T —0" %14 —0" 0T5, 0T6. (for tensile small specimen unwelded)
Co. v T 4 & | 3T3, 8T4. (¥ 4 4 v welded)
| v # v 7 SI6, 830. (7 alternating stress test w0y
Kawasaki Dock',
Yard Fuldai | L. 8639 | 1.08'"x6—23""=x11-0""| 0T9, 0T10. (for tensile small specimen unwelded)
Plate Mill. | # ” ” v | 413, 4T8 (7 ¢ K v welded)
Dillinger Hut- 9990 PIx5—0"x20'-0" | AC3 (for chemeical analysis welded)
tenwerke ¥ ¥ ¥ ¥ AK4 (¢ microphotos Hrny

All plates were certified by Lloyd's Register of Shipping.

>



TamrarcEHEEFO o 4 FIBERBEFEEBECH T 3 |

A e oI, Table 1 ITREsm{ 4
FEHoNtehr T LERFOBH LR Lz,
B2 1 NOBRMSITANREAE 1 { 1.080sIT
THERTHZ & \IREEDL %,

RO THEELRS boI LT, HEBA
DR = 4 FIRERIE 4 RioRES 0
. WHEOEEVELRL T LEERECTITS
d’-‘;"ﬁ:‘& L?’C b o

2. I B Hh & B
HERIBBE™ » 4 FHGEHAE TRiTRE 2
i NABRFY ERFERIT & X DR DL /NERBRIT I
SRR I L MOED & BT IC B BERICH]
DEbEET T LEEL, AEBRFEEECR
2R L AR BT IR i L 72 B I

AR
o3 Arc voltage  Ampere
=10 (/) 20 55 80 —110
# 8w # 110 —150
# 6 Che ¥ 140——180

L ERHEEED waste [ZF 2 A B T X D ETURTE
F b, BITORBILESTTOZICtE b1
7e Uo

SRER OBIRSEE S OV EBEE T BFEM L
Fx2RSNEEL, SERBRIOR T WA
OEFEHEL, R2B2 & 2 ACTE L THEBA
O ITH: EF 722 b D& D AR OF L Lloyd's
rule ITRE N7 W 28 24K, FRIBOIRE 2
W, BEFFAHORZ 12HZD,

LTHEBRT S 0%, & i Qé; : >

SZEFFOBIR L MHhOH4E b single V 7 ’/
PLEOMBERBIC EE LD, & /4\ /\{ = % e ,T//
OERIBEEER L, LoD arc voltage, 0 '(:I; 0
ampere SGHIOES RUTRBRFOKS * & SIRERRIIRITINNY > $
ZiLk hROIMELOICLT, BEHO 10 o .-?
BT EIR & wire gauge 105FD K E20 Y 455 SIS,
SRR ER L, ik S5, L L6 22
OSEBLERT 2 2 LITEBOSREE 5 - [l

Table 2.

Results of Tensile Tests.

(Small Specimen)

Two sets of tensile test pieces taken from the ship steel plate with the certificate of Lloyd's
Register of Shipping, of different thickness viz. #'', 2/, ', and 1" were tested. The series of eight
pieces were unwelded, and another series of eight pieces were welded with butt joints and machined
t0 the plain surface after welded. The average tensile strength of welded joints to be required not
less than 90 per cent, that of the unwelded plate.

| Area

Ultimate strength

Elongation |

7 Description and -
Lot ! sgze | sq. in. | Tons/sq.in. Mean. Eﬁimen?y% in 8in. % | Bemirks =
0T 1 | §%2x24 unwelded 0.4967 25.8 ] 28
Q2 [ » ¥ v 05118 25,2 i 27 _
173 | # 4 7 welded 03807 23.5 S 15.0 | broke at outside of weld
- 3.8 (i)
T | R 7| 08691 24.2 229 | 117 | & gauge
0T3 | $x2x24 unwelded 09634  28.9 98.85 | 205 brokeatoutsideof gauge
0T4 | % « # 7 0.9529 98 8 ik | 165 ditto
GPg| & 4 @ welded 08657 | 28.5 } 087 | 99 | 130 broke at outside of weldl
24| 2 7Y | 0:8557 |  28.9 A | 155 | B
0T5 | 3x13x24 mnwelded 1.1781 | 265 | 455 260
Gl o ¥ ¢ | 11478 22 ) | 240
3G | w & # elded 1,0554 | 27 . 0
3T4 |7 7 ool L0 | aes) 95 | 100 | 07
0T 9 | 1x1}x24 unwelded 1.3410 | B2) a7 250 o,
PR # 1.3550 | 29.2 L 28.5 |
£F B |4 00 welded| 12152 27.1 e 78 |
= S B V] | 1.2152 2%'1 } 271 | 22 ée

Surveyor to Lloyd's Register of Shipping. }

Sep. 16, 1930.—Oct. 16, 1930.

Mr. M. M. Parker and Mr. T. Ushijima.



e

o

TEST PIECE AMD ORIGIMAL PLATE

3

- 20 -0
| 3 \N PLATE Mo loco4aa
=i
i ollfe oTy ©T2  WBx3 x24 EACH
n T IT3 (T4« oaow . 0
.S o nllig zl
- = ]:'_Ht I\P3 \ P4 Ax2-GrE5-0 o« 0
| .
MAKER (— DILLINGER HUTTER WERKE
, e
' PLATE ™O0.9995 0
=4 673,074 Ex3x24"  EAcH
8 : i oAV gan a0y 3 ® i
A’3 i sl e W, AT e R e . o]
o o w 2P3, 2p4 % *2-b*5-0 “
o - A3, A4 Zaip xs-0
! . ‘ Mol M2 2T aBt 28
l ‘ ‘ 5@ i, B2 SegRita At "
MAKER | — DILLINGER  HUTTEN WERKE
< R
PLATE Mo 163%41
OT5, o7b =% 3424 eacy
BHR BWA . e e e x’l}
o¥ 3 330 2 yogusT | °
@
T .
‘q 5!5*6307
i B |
==
o B4
Ex MAKER 1— CARMEGIE STEEL Co.
. ”
-3
& 2
PLATE Mo, L3439 o = MARER [ —
K “ ol al | =
1.0%‘:‘.2’5‘;& 24 0T 7. OT2 _:_ KAWASAKL Dock YARD
i C 1 674, otie | ke, Fukis) DLATE mMILL.
g |
" 5 » ol B[
4T3 ava 9 CHARGE Mo 5489
|
2 A 7
sl o
-;r:i +




Tamrare TAESHEEOT v 1 FIBERAFABR KT 5

Ak I phdige |t Table 2 32 3, Lloyd's
rule (AT ik EORESE 90% B RicHiEes
i1, AREXERE S (Table 2) 124k b HolFEER 2 2
T L LA D, EMERBENN L gD b0
SR L D RIS L VB2 b 0&EB D T
REREOTELHT YU THE b ITREDENE L
FT L0 LEIETT 26813, deposited metal L
DIEMHE ARG SHREICBID. L b & E e B
5 xpPoTHMoRLE D bEIT LR TmED
LEMET, iRk forgeablity (RHHHL
THETEIRT ML . JES 847 IE 27 OEREE #s
%3 800°C (3B L 1/2 w8 steam hammer T L b
<& 550°C e ki L b M RERE YRS D
= _ SpoBIEEE TEREO 2/3 e b i
Ef b, 2Rarhick bEMzE ISR S %R
EEET, -

KB 12 Lloyd's rule iCR54n <, EHbEE
FEZCBRENHEx 22 RTUZRR L F—0ik
EcTHEBTarELT b DIT LT, SER
L EBEORIC TR T o

AR TR R DS EHEREOEE &
SKBATAFRORELER Y, RBRLERAETHER
SRt SAERIT KB BTIC BAF 5 250 0] Buckton 2
chain tester [ TEEAT 5 LICHFHU L. HoO
=iz Tloyd's rule (¢ CTHEBR OBEH 10 5
B2 L0¥%, [r4 FIB@HEAR CoxROME
YaT, HoEEEY S FHH B 1/2 Hogic
THE16 H-OIBHC THBRT A2 & A L b,

SRES OB I E R 1/2 MR 24 OFRGHR
¥ single V ([cBH%E T B . FRSHEC C#EE
2boic LT, Za ¥E=REICRT in { HLOR
OHiflic butt strap L T8 ROEITTHL D
ko ideic chain tester @ pin FIFAT < ZFFH
WO rEbic ), EEEEE Lloyd’s rule [T X
D 200 &F,- :

FEBICRTLTL S T LIZRBR MPIER LS
B CRH 2B TEE 2RRNEEAELT S
ziicLT, AEgEEIcRT mEEEcTHD
HEgh#ELEL3 L LHEEL, MIESOBICAR
EekfTaE L Lic b, MEBRORBRE, BRAE
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FiicfERe b 2R 224.6 Mo CEERV X
DREET LTI R R Le s kDT, BlEEicTA
SRERRIARN 2B R L v 4 FIHd Cox X
BB RAEGOFICTRB LT 28, A#lR
1T T IR EAER T BUHHEP butt strap 25 —FIZEHETL &
D RKET LT b BRI RS ERT RE T D &,
Y THORBBRERSE WP ERETY L

Table

Results of Tensile Tests,

b, 1516 O SAE 24 WA 2 T3 4R 8
FIREO LD X VEAE b LT &g, BEOmS
DRGSR AL ZETERT 200 L BET,

FHBICRG BIEME LK 2P ERLE
X2 b, ZIEMESERAL VED 228D
B, GESRBRD

3.

(Large Specimen)

Two ship steel plateé, 1/2 inch thick, 5 —0' x2'—0'" with butt welded across the centre parallel

to short sides. Two unwelded test pieces cut from the same plate for comparison.

Test | e Area Gaunge | Ultimate strength ; 5
sigpl 1|\ v BeECRguOn sq. in. | length | Actual. Tons sq./in. Elogation % Remarks
0A1l | 3%2x%24 unwelded = 0.9654 | 8 28,05 29.1 265 broke at centre
QAT | # & 0.9548 | 8 27,46 28.8 18.0 broke at outside of
: gauge
A3 | (official)  welded 8.0 20 201.90 25.2 78 broke at rivet holes of
| | grip
A4 & # ) % 8.0 20 20030  25.0 6.5 | ditto
A 2 | (private) # 8.0 20 224,50  28.0 11.6 | hroke at outside of
| weld and gauge
Surveyer to Lloyd's Register of Shipping. Mr. H. Jasper Cox. and Mr. T. Ushijima.
September 9, 1930.
Table 4.
SBHBRBERE RSPy NBOFHRATRORALS - L BT
 BmSE9I A 26H
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== EEHTMRERAETAREINE
bt 7 BOAK K O
Bl i # | O B OB M O
it % B g kR B
ﬁ £ | 5 W
H %
HE e # B | R B K | W O® H mmmpy M0 B
BB BB g | Eo EXEER W R, FHWIC ity
| HEkTE | EOD ) CEHE éﬁ(‘@Jﬁ ) E ) @D | o
i - ' I <P
e 2%2\¢%%§%ﬁ -~ 16 8.0 | 22450 28.0 20 2> | 116 %ﬁ;u
O 15 [ ﬂ]ﬁ
st | : o | g |Eesm
2983 | L4 ¥ v & 201.90 25.2 v ZIE 7.8 Ly
| | | i
il 2934 ‘ v v | ” v 22050 | 925.0 i v ol el -
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AMALYSIS

FICERSHE LTALED, FERHREEoMmL
HJDEL b, deposited metal DAL b kB HERH
(F2 18 B, FEHRF L OFER) ot EFER
THb0l LT, HEMEROHEEZREELL
b0k, ¥ Alloy Welding Process Co.
ARERABOBRR =fiomm UiNE 2 HE LT
CEZERTL ABRAR AV L BB 25
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End bbb,
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Table 5.

Results of Impact Tests.

Two ship steel plates, one 3 inch thick and one % inch thick, each 5'-0" x2'-6'"" with butt weld
mid length parallel to short sides. Two successive blows were applied along the weld aceross the full

width of the plate on the same side.

Tested on August 14, 1930. Surveyor:—Mr. T. Ushijima.

Impact
Test mark | Size of specimen | Span T T Result
(Rule) | (Actual)
T L W I iss Wt H ft.lbs. | Wt H ft.1bs. |
1P3 1 x50 xo-gr | ¥ 224x9=2016 | 310x7=2170 | Uncracked lst. blow
AL v 4 ’ o # 2nd. #
|
TPd~ | g » N » v v v v 1st. #
. RE ¥y v Bng W
2P3 /x50 x2-6" | ¥ 448% [2=5576 | 595= 10=25950 o Ist. ¢
| & # 7 " ” ¥ s ond, #
274 7 v o v 7 4 | # 7 # 1st. #
i ¥ ¥ ¥ | s ¥ ¥ ond. ¥
g P I

icL T, Lloyds rule L VB ARELL A DFED

RAREEDE D &, KO
ERERHRE: Table 5 (o35
2 b

5 LB a5

AL HTICHE L2 58
BHE, BHEBICR L5
< . KESEROERER
A, © waste DI LD
g 7zsn ACS &, 8
HHOFEFE LTigsR
B SEICEIRICERY
% waste #S5E AU
b o [LELTIET P
R I TR, R
ICRT I Le

i 8 4 5 i R

BkiSE  $RdERR  Deposit metal

27z 6¥, ERTEER E-RCERELT S

B % 0.17

IR 3 14 OGITE L TR 34N OAHY |17 W & 045
2 12MOPUCE L TR L NONMEE T, =& 00l
LTREONHD LICETREEETLDED, 1 0.032
2 [E10 EITERIC & D BARHEHY 107~127 il Wo#% 0033
L7235 % CAEIZRND S ic i mEmaso e 0.09

0.04 0.04
WEHE 0.16
0.02 0.02
0.018 0.019
0.006 0.018
SEBR 0.07
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Btk 1335 Dillinger S4EFISIMIC LT,
S8, B, MSRSORMMOELL FERED,
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BEpEERARR ICE L 72 2 B 2 LB RO B4 &
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D bko ABHEOBESERREIEERicRT L,
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2100 ftic LTHOB 2N L
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Table 6.

Results of Alternating Stress Tests.

Fifteen specimens turned into round bar of following diameters with butt weld
of steel plate. Rotated at 1,100 revs. per min. Subjected to constant alternating bending
moment in region of weld. The tests were carried out at Harima Shipbuilding and Engi-
neering Co., Ltd

'%eos't ]l?nlf.:h g; baiﬁ‘ 'er?fla | Length I Oaéi?é;!st ?d Y qb;‘fo:g * .i Results
S | tons/sg. in. fracture [

s 16 0.5625 0657 | 36l | 60 | 6067000 ' ol ek
s 17 0.5625 0.658 L 86 [ 6.0 | 6,067,000 | Unbroken
s 18 0.563 0.659 | 36 | 7.0 7,000,000 | y
s 19 0.562 0.656 | 3615 7.0 7,000,000 f i ,\*}
& 20 0.561 0.657 | 36w 8.1 4228400 | Broken -
s a1 0562 0657 | 36 ' 8.0 5,000,000 I Unbroken
g 922 0.562 0.657 36 ' 9.0 1642300 | Broken
8238 | 05625 0657 | 36 80 | 1487700 |
s | 0563 0658 | 80 100 | 3184500 | 4
s25 | 0563 0.656 36 10.0 | 1,358,500 | v
s 26 | 0563 0.657 86 1/1 11.0 | 899800 | v
s 27 0.563 0.658 36 Uis 11.0 [ 1122000 | 4
s 28 0.562 0.657 36 12.0 ' 559,000 ! v
s 29 0563 | 0638 | 386 12.0 544,500 | v
s 50 0.563 I 0658 36 spare T

N.B. Steel plate 36 in x18 in.x3/4 in. weld full width 91in. from end: cut up into 15

rods.
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AREANGEMENT afF ALTERMATING STRESS TEST
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(2) Blag covered electrode
(3) Bare & :

Zb (1) o flux coated electrode ik &HTRE I B
ENBEMEMEL, HommiEmL 715 gl
BicLUlranr| AMzav—2 ) &2
BT, .

(2) @ slag covered electrode X |3 RHAEGI~T
ARDM 2 HEE SBEARC BT LT s L
I 2d=-y~7~7 | REZKET,

REOHMFEE LT REHRICRF<F LI

HbT, FHEGLATHMERCRSE LT L&D

bT, FHEEAICELS{LETETEORSS

YEET DR, ZNT ARSI L ) RE, B

HERBEICIRT H8ES & B L OILBKAORIRS

ﬁ‘ig 5T & & b o

- bare electrode * #ft 3, American Welding Socie-
ty IC T ERE S electrode - 4T

B ES 018 MF
Tk = 0.08
i fie 0.55
" 0.05
Bt by 0.05
@ﬁ] =]

BREEO L O RIEHEITEE L electrode diiz &%
NreHETERHECRILEbh, T hOiE

PR L THEORMEES DO AL b, flux
coated electrode ip { GFRAYIC SV FE & L.
BB L OB AEMNAEL L O3 bDIC
BEEA=BEL,

FH RS WS ERRE L DT BRI R
3 HogEE oS me X 5 b, Tamrarc 3{
flux coated electrode (& [ = 4 F | B&fagr
O ICED TRE & DAMORE L 1T Lk
ROBET PR L VBTERES PO S
T EB<L,

9. # ]

e d FlEacRTREEMOEF L LTER
SEVIERT 5 T L O 5 EFD, tentative
rule Tl L CTERRZEREERAHWL.E
FEHEOEM Y EET 2 2 LT ML D b,

ZHAEF RN FE RicB L TEY
hae &%, REBRAEE L OESHARS T

R TRBOBER N EH L, DLCRBAENE

HEOEMEETRN—FT 2 &icBdoned
BEEZHDT & VEET,

IEBE Tamrare TEFSHEEO e 1 F t&%‘
KRBT RFRORELTIERCLT, B
FIRERGE BTN BNA T EXHET 2
D

BRSO ERICE L T, %@%ﬁm&oﬁ
BSORIEERERD BT kT LT, KiCHEEHEE
F & L TORG R BESICR W THE AT 158
EETFLHELOBE Y RICT 2 & P RAER
BERRCEScRAL TRz ¢ A D, MLT
FRBEENEENEO R T 2 2L e T2 )
OB,

OIS T, AHRESTICE VD THRN X
e 2 FEEEEN AT ICAIIE L R L, SEcfesuic s
oM HFIRICE LHEEET,

Tentative Regulations and Tests to be com-
plied with by all Systems of Blectric Welding
for which the Approval of the Commitee of
Lloyd's Register of Shipping iz designed,

1. The cost of carrying out the required tests
must be borne by the preprieters of the system of
welding tested.

2. All test pieces must be prepared in the pre-
sence of a representative of the Society and all tests
must be carried out under his supervision. :

3. The E.telel used in the preparation of the
specimens must be ordinary ship steel, having a
tensile strength of-from 28 to 32 tons per square inch.

4. The welding of all specimens must be exe-
cuted in accordance with the Company’s usual prac-
tice.

5. A chemical analysis must be made of the
metal of an eleetrode and of the deposited material
of a weld made by the same electrode.

6. A series of microphotos, magnification 10
diameters, must be prepared, shewing the structure
of tne material of the weld, that of the plain plating
adjacent to the weld, and that of the actual junetion
between the original and added material.

7. Tensile Tests. Two sets of tensile test pieces
with butt joints shall be prepared, each set consist-
ing of specimens of different thickness, viz, }", '
#' and 1", together with a corresponding series of

- T
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unwelded pieces. FEach test piece shall be 24" in
length by 3" in breadth, the breadth to be reduced
to 2'' for a distance of 6'7 on each side of the centre.
The sorfaces of the welded joints must be machined
go that the thicknessof the specimen in way of the
weld is not greater than that of the plain plate. The
average tensile strength of the welded joints thus
measured must not be less than 9) per cent, that
of the unwelded plate. :

In addition to the above, two specimens 20" in
breadth and 3'" in thickness, with transverse butt

. weld, must be made suitable for testing in a 390 tons

machine. In this case the surface of the welding
need not be trimmed but may be left slightly above
that of the adjacent plating to the extent that
would be adopted in actual practice. Small test piece
must be cut from the plain plate io determine its
tensile strength, The tensile strength of the above
butt welds should be about 90 per cent, of that of
the plain plate,

8. Modulus of Elasticity. In order to permit
the modulus of elasticity of the deposited material
to be determined, two specimens shall be prepared
from pieces of mild steel 25" in length, 3"’ in breadth,
and 3’ in thickness, by cutting out a central
rectangle about 13" long and 13"’ wide, and filling
this space with deposited material. These specimens
to be machined to the usual test piece form, leaving
a central portion, about 1" in width, of deposited
material only.

9. Alternating Stress Test. A flat plate, 3’ in
thickness, and 3 —0" in length, to be cut through
at a distance of 9'' from one end, and the two pieces
butt welded together. The plate to be then cut into

longitudinal strips, 15 in number, %' in breadth, and
these strips turned into round bars.

The bar to be tested will be fixed in a lathe
Tunning about 1,000 revolutions per minute, and
will be so loaded that a uniform bending moment
is applied to that portion of the bar containing the
weld, The loads to be adjusted so that for different
bars the stress applied will vary from 12 tons per
square inch to 6 tons per square inch, and number
of revolutions at which the bars break under each’
stress to be noted in order that a graph may be
drawn.

At an applied stress of +6 tons per square inch
the welded bars must be able to with-stand appro-
ximately 5,000,000 revolutions,

10, Impac}a Tests. Two specimens, }'' and 3"
in thickness respectively, to be prepared of dimen-
sions 5'-0'" x 2'-6'', having a butt weld in the centre
paralle]l to the shorter edges.

The plates to be arranged on supports, spaced
4'-6" apart, placed parallel to the short edges of the
plate and raised about 18" from the ground. The
specimens should be able to sustain two successive
blows from a falling weight as detailed below, without
showing any sign of fracture of the weld.

Height from which

Thickness of Weight to be

weizht to be
plate. dropped. dropped.
3 2 ewt. 9 feet
3" + 7 12 *

11. The commitee may require, in any particn-
lar cage, such additional test as may be considered
necessary.
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Y, ZREORS HHELTE S, AiREERED
T3 EFEREFH A well ITA 5 a7z BHE ik =
T curtain AT T TH 5o WIAEICIZ MM
HEEDHE L TH 20 ZEBIZHF T well 124440
L7esida, well o Hiic Bl 2\l x Bk 2 7213 4>
CT o LTh b, HoRETh 25501+
TS L TH 5o AR OERTE LT T
X2 BHEIR L D BICHET 2B 2285 2790
OEMLITH~2EkEE L THELTD 5, 4D

Hopper Suction Dredger © Riethok,” for Service at Durban.

KIFHE = il 25i8 < Ao, 2 2B+ 2 BT
ARE Lo

AAEO AP HEHTIERE 500 Bic E L7z, 60
srfilic 5000 ML EOR) & ERRARE]CTGAA
T, 2% ERT A0 i 118 Eikf e, 32
1 g, RERBIEEEARCTHERETOROT
HEHEHICIRES LB Thd ok, BTFEN
ICmTEuES, By d South African Rallway
and Harbour Administration G 2, 4&#% 1
4 HZCIREED b iR T, HIBEwERY
13 100,000 3p5R, fifo 2K 382 R, JERbH
FeTE ~ Mo hocEfic R, WABFOREZ well
DS D B o WA RARORIH < B T
HEREEEN R R D 5, Loyds fiiai
BB O RBROMICAHO LD TD 2,

{88 1% flash deck ZIC Hpi#fic IS EHEA S
Do VLS EHEOEHS FALD thic® 5 well ITf

TR E ST 12 Simons GiHEEE O JERVHE 1135
BAEOWTE S, AR R L
%5 s G 2 EoEBc k8 LT
B0 A3 ILEROM 20 SoBELch b, H
DRERDOLDTH %, WRENEFROHE, BE
OIEFPWSAR O S N A TR IS L TR
DI T B7H, HHE L D IREICE 2SR T
BY 2 HLILBcAMEFERT TS %,
VAR O RERICIZ IR E H . 2 2/KEE ram
TS 2, BREMGHSIECEERL, Bh
L LT 3 IR Y H 2 . BEEEEEORS
FEROM B, HcEB LT LTd 2, AW
A E L well OVEOIBRMETES] & O hfE
THAAE DB i biEWIEE LA TH 5, Moz
FRBUC B OBEEE L L Th 2, MEOH
HEZHRO_EEIC S 28EE & DT, BEIZES
FPER 200 #EE, Wkl Natal EREXHL

K
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Do MHEHA jet LEHLTGERLMITTRES,
BSSERE 400 M, EHEERERL 3 BRIEHR
el 2, Weir OGN HEAMNE LH~
TIE %o, HHURM & L TRRTRICANE OBR
1 1, $#B5H: 2 4, winch windlass $§ 1 65 550
(TiREE 2 i X fi~TJE %, winch windlass
i IR RSN T B RS HBRE b2oT
2o IRHEIREE R USREICE L T IR sh e L i~
-CE_%G
(A KD

?ﬁ' MEEE ﬁ R
* The Motor Ship™ (&) Jan. 1931, p. 467.

fliEhE S-S BRICET 5 Bt icik 84k £
o dicsel #RIC L b Ejpnx 2 « BEHO load
factor |ZEE LB L D /2 v, o ¥k
BETa88IcEmo Clarkson silencer electric
boiler #3EHE 2o, ZIZLEOHEAIT exhaust
gas 7 &k 24k, BEE L VOB 2T boiler »
i leating eloment B | TIHETEL: ¥ Bk
LI 28RO TIES,

KEEOREET K@D B D TH 5, exhaust gas
@i 5 TR+ 13 Clarkson thimble tube boiler ¢ con-
tra-flow type T 2, exhaust gas |2 B X b A D
A ZEOT R C X D RSEIc#kF 2, boiler
OEBCRBREFE SR D OF b TR, B
B 2 LEOHAMEET b T DFE~E DL, Tk
OB BT boiler k{RkF2LFH 7 n,

BPEEE 30% Fon LTS, EEOBHICH
KEMOZ % boiler (T feed $401F ZZ T 36%
&R B WARGHO WA 2D B A ITIZILD
B A & G B,

BED boiler OREY 4EE LT 25812 BEHE L »
OBE Y DITHIZIZEF B E Y R 2 LD 2Ry 832
BICd 5, WOFED silencer boiler (:infil % 55
B diesel FEBHEEH 10T Y (RAIT 234 HI3K,
motor FHCHOFMAERATS 2 LB TE
%o BHEPCRBRL B THAGIOER L
B LAWY ATl silencer boiler ¥ TR L
FEABEOLHEOH A CEBSIC L VL iIcHIY
YELPBLD -

Sectional elevation of the Clarkson
silencer electric boiler.

A.—Inspection door in way of tubes. B —Exhaust gas
inlet. C.—Exhaust gas outlet. . D.—Stop valve Hange.
E.—Safety valve lange. F.—Exhaust gas unit. G.—Water
batfies. H.—Inspection door in way of element. K. —Salino-
meter cock lange. L. —Mud hole, M.—Electric elements.

FEEHEAT diesel HERYIC L VEIDZ BV HiAI
ko boiler ZFHUT ERITS %, BT #eET
HUCRA L CREORBICER T 2 44nZ Lo
D 1 2Td %, (N. L)

i White RHFRIRBER

The New White Pulverised Coal-burning
Plant. “The Shipbuilder and Marine
Engine-Builder.” January, 1931. p. 40.
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7= 5 Newcastle-on-Tyne ¢ W.A. White B2,
Bx OEFARRE, SRR LR T 25 E
B DK SR E L BE L, RSB EE iR
M- b0 AV EFLTES, Hebburn-on-
Tyne ¢ White’s Marine Engineering Co. @I
BeREED [F= ] YRETORMTIRELE
ICHRBERTH Ok, FHMOAREHERL LA
B L 7eht, JREEIZ SO CIEMO I IS 5
BT REScH R RERAOHRTH 272,
HEBoF A2 D LHBL, MR
SEH T2 PR R HRIE L 320°~34° F B b L &
e

The White Pulveriser.

PR RS S b LB C, fRTHL
TIETe B[4 M (FiFR) BUD b DI & = 84 80 WFLL
TF & AR CRESREE F 48 80 LaIRb
N, FEEICREBORE LA 2HEGI 2L
bOT, S EEMEHOR L FAFICHERETH
7z, demoustration & S XTI O%
D7 A, Lancash’re, Seotch &;’k%“&f@@dxﬁﬁ%
THRBHAREREEL 2V EES,

FZEOKTF L BB BREBONEEHCS 5,
Z RS AR AR M OB R IT T 5, #
FAHEDUTT (beaters) [dREFFRICEET, B
i 2 EERS N, 1 EREEEE 1 o
T ed L. Mo 1 §FHiE AARAT s L
REFOIITF & L BT BRREEZEEL D
TSR T LIS OENICED 2,

White S geqiinigsx (EHHEE2 Mg d
%o MBZEREO - EER ITIT R, MO
AN~ D BHEAO BRIC EhhZ e FRT
Do

TR I RIARARIT b ERBER 1T b, (i
MORGFLETLHT LECEMLA2ERG 2R
TH b £Y: T

EAHEERSWH

Pros and Cons of Electric Drive. “The
Marine Engineer and Motorship
Builder.” January, 1931. p. 3.

P. & O. &k the Viceroy of India & At-
lantic Refiuing @rijik® diesel-electric jhfdfh the
Brunswick & % [ & L T4 (1930) JEEIH640
e cRaLte 2 W. J. Bolsey o MEFAEE
HERH+ 2 2 iioffe] (The Performance of
Two Vessels with Electric Trangmission Gear)
LIBT3 paper RUHOFRmbLIC FHO BEC
BL#E L TR,

e oirmE R, W TREOM I b, Bk
VT S REBATSHENE 5 5 turbine 41225
L LMETHDEZLBRTH DA, BiT Cana-
dian Pacifie ¥ ik 878 E4% o John Johnson

" IGlE the Duchess of York, the Empress of Aus-

tralia J the Viceroy of India ¢ Admiralty {£
. iﬁ**ﬁﬁ&ﬁk*wﬁ%ﬁﬁﬁ% ORI iR T B
~, RO performance [ FIE L3 IHFEE
. the Duchess of York #3i= &0 i )8 iEay
Y EBHTRES,

—i8 2 EOHPMOEMRER 2 L ZHO T
BREYBETHOENDZOT, BicHHEAT

TH D, Belsey FKiZH paper O RicET 258 1

JEEZ TR T Johnson Ko MO & Hi2ET
LAEEE O #oh BFTES, 1 TFEk
5| the Vieeroy of India 73 6,800~15300 S.
HY. © BHTHidT 5 H &, the Duchess of
York #2HifE 2 NfiEiE Tk e L bR
DOTRES, 45 2 (T Johnson [Gid vacuum ¢>i%E
T LTS, BIh the Viceroy of India Tk
HRKIREED BIR T8 281" kb £ i3k
b B, AL Duchess #Tlt 28" B CE3S,
ZAL RO AFUERIC L D 5% O
X FELTED, 51T the Duchess of Yok =
ZFRBIEY /1L diesel FEEH L VHHRZINTES
#5. the Vieeroy of India Tld turbo FEEH
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YEHLTEIOT, HER—BRARNR TS
EEET D, L diesel Jhiz#khilic LY 2 1%
BETH 205, WEOHREREL S. H.P. E)
0.71bs. &L WHicR Y, HoHoREEED
BXbmpitcdd,

— R THED B> Duchess L FEHE I
TERIEERS & O HE T 57130, Belsoy KiZ
the International Mercantile Marine Company
@ Virginia §8%H D | ikl gearved-tur-
bine il L VEFTHIZ L ERLTE S,

[FIZE & T % A7 Meijer i paper T3
DEFE T fiE~E, gearcd turbine Z2f Statendam
TRE2AEY S ARPBER R 1 HENE D
9.55 lbs. &, the Vieeroy of India |42 41 & #J[5
—fREEC. 1 2D turbine LZ&F)CED-HE, H
EBEEL 91 1bs. LEoTES,

EHARRIZ, &1 ERFEEEEORE 3,521 tons

” 19

E H Oh m
Heavy Cargo-oil Pumps. “The Marine Engineer
& Motorship Builder.” January, 1931. p. 29.
TR WO MR I EBRER T TS 2 e
¢, Clarke, Chapman it Fak B cargo-oil
pump [FHEHE CEEDS 5 L,
IR Erm Eic RS nd , gas pockets OHY
HmoRIT, Rk SEMIAFLR B
e Td D, ELEMIZRS CTFhnE LR
T LSRR, FHCRBRDBEHSROTH 2, KB
R He B IR T R L, nut & 1 AREUR
E. BAWE T SER U T LD AR
it Meyer UEHTREE GIHT TH 2,
R, B BB IEES, MO LR
LT, RS liner, WRELME ¥ H4, e
bucket | i% phosphor-bronze rings YT TH
%, piston rods (REKEMEL, MR HITHETTSR

|
/

Sectional View of the new Clarke, Chapman Cargo-0il Pump.

TH Ok, BED §iiETiE 3,150 tons L E4
BT, HikEREND S P D & Belsey RIZZ~
TlE%, R

BT H Do FICHET~& X, gear-pins |4 case-
hardening ¥ LTHEZHTH S,

IEOWEGIE 1 FER] 400 tons & TORFE LMk
SRiC EHENT B D, BRICRT 3 2OME



20 $e, 193) GUHNT 3 MEOWL

i, 1 BRI 200 tons © b T EEHE 157,
%A% 137, 4772 18" THMLOIERLET A kticholaget

Gétaverken FErO—HTh 5,

plied to Aktiebolaget Gétaverken.

L4

P .

LS

LO304E L TR 5 S O B

“The Engineer”. Jan. 2, 1931. pp 2-5.

WRAE I U AN AR o B L B A &+ 241
NG HhR 2 ncicid b5, FEEE
EEEOENEERICHR TRAERAYE L
FTHO%, HOFRKRES  HERENRED
WRERDEEL MR L2eoic, MofiyRiiz—
EORARET, BERIHOBR BT 208
Hy T2 L7z &, o FERHICR KR AR
BREENTREEVCHEILTS 2, A HmBIERN
PHET 28Tl AV, RLBARLCKEY
D TRAF LRI LKA bOT, fifite L
THLE Lic, EBEAMEXIRTH Licboi
T AER R RO ITh AV,

i e Bi
1930 4Egiisfirkic BBl & dure IR e O,

L. 1922 sEOeREFIIT M Lre Ehio R
AU bAL, 1936 AELIMCZE L 1 £
ETZhNFIck ok, 1936 £HT EEEE:
BaN2ETH D08, LHEOHBEITFE TR
2 B b AR, NABICRY 2ERIES D
FERIZ, SHCTRBFEIMELLIELERER L B
MLTHELTE, ROGHCEABOERSE
TEBIEIT—FT 200 AW ERLDT, &
5B =« DFEERIZ. MENICRWT Nelson
Rodney Ic45 bYAE#ORGH . RS ICHEE LD
OBDEDHETH D, IO ITE TINEEIT
8RR REET 208, MR R E R R
DHE X ROFEETD 5, MEREREEHED
ghil 54 (Tron Duke R4 4 & KM Tigar)
YHEFELT. 15 T Fgda b e ZEB 3 TR
OMFRICED SO TH Do BES b SEEE3E
RT3 185 HmEHo REOIOTH S
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hb, SR ENEEOEMIE 16 K& 16 Ko
HIT I Dlz, SEREICK OO AR LI
e b5z & BBOTERIT LY,

S I TS P R O Oftas g 1 1 45
bR, SECREEREDTH . KO
3 DI TSR ik LT, B F Devonport
#EEh O Exeter 38 LOBIL, 6,500 MLl Lo &
BER1ELBELTCE AT LITES, 1925 4
b nze b A BEHEN BITE o
B, E—, ZHEORIC 16 O 1 BEEK
HEE T o 8400 MIKEEL G LETH 5
S50, EAZI3ED 1 Ei e 2E£0 8,400
MRS IR L7e, Zic#die2 8 it 45t 116

FITd 5, Halkc—JkEDER 18 £0 184
MK LA T, 164 P 8 W E B A L LT
Do ﬁﬁ@l@ﬁ@'iﬂ_{mﬁ%@@rﬁmﬂm:ﬂ 23
Z, #r{omEET2HlcdoT, B
BEMED C LB ETARETH B,

Dorsetshire & Norfolk o FifEi: 1 ZrfCounty
MITET 2 RBEOE THOTHICHEBT.L 72,
Kent # & London # &3 I RTIZ 205
Bhe MBI 8 BT D huvas, LRI A
YRR B 7O THEEN T38 Lz, fmhofy il
EOMBALE2 22k, BEEEHBELA
RN EEE Lic, B #0 #5—8 York [T
OTHFBRBEE AR LA TIRERITRE L,
AR ENEER AR b Birn 1
Wil 6, i Lw FMERE LB B30T
FHOT BTS2, Hokias 8,400 M
SEo i, EMIE S W 8 FAs 6 Pl Jikikie
A% 200 BEED B 160 BRI RO, HiE2 i
7B IR 8 WIS N7 n MO R E BB b
TELM6., HKES NS wioHy s FEHIZ1E
MBI Eicliie\v, York (2[REfsciamsk: 3
AFRFOTIEIHS, BRITHEATO TS O TR 2
LERTRFCE T, B2 WLy
DT WA, 2 Rolgeik d ¥ BITT 57
OO RIS LY S hvess, ZALSLIED
BoBGHMThoBiIclw TR T Y. BECin
T 2o EHIOHIRBZGAE, BAZEICSED
B s LT, B R AR & L
TROWITERIIZ LD THBE 5, York Ttk E
B2 B b n. 1 BT 2 M ED cata-

pault (T, fE il 55 2 catapault [T
BETHOH, catapault O FTHIC X OT WL
CETIAENCAEEEER LD T, ok

_HEI EENHEICE DR, Exter | B o 2

i & FRFICERBE OB TH DT, B 57T REOR
DE 58 Wic 3 hte SE, HKE R ~Fikas
York *ABTH 2, York LH~2 &, B
FEENL TRAGO® 25 e, M
Hi 1,900 Miic E2 BB EmEDT, 11~14 &
DOENT 1 BROWRNEHET %,

RERIGO T #5517 SRR Cod-
rington & 6 F5gEk L7z, Wallsend @ Swan,
Hunter and Wigham Richardson ILtd. T 1928
£ 8 F T Bk, HoZHIZ, B2 332 1|,
ES3PR 9 W, HkdE 1,520 4, 39,000 #8550
geared turbine, &7 300 7o Yarrow i, BhE
) 35 i, Fighting Ships T X % & , [Codrington
ZIORFICRT 4 B 88 Hio Figm ¥ (R
B, HAHEL 40 TliCE L, BENZIEEESOME
MRECR T hic—E b M LDk, FHL
AN ETEE LD e b X IE OB - 2580453
E27EB5) &o D B~EH E LT #E Cod-
rington OPEEEL, Ko FEHEREERIC BAL
BRLBEETH0OTH s 5 2 © HHEERE
Keith | Vieckers-Armstrongs a‘t Barrow-in-
Furness T 7 HiKk L7, # 8 #: Kempenfelt
|& J. Samuel White & Co. Itd. at Cowes T
i, 85 4 88 Dundan L iEs 55 Portsmouth
TRIOBSE,

1927 AEIEEETEMT L o TS 3 417 Acasta 7
BEZfE: 8 BIHTREP TS5, %L 1925 4
OFELCIE B T EE Amazon & Ambuscalde
ERWT, RERER L 7 REEEE DRE7H —
HCDh 5, HukiE 1,830 WA, #3HI% 34,000 fHhi5
NE PEEL, A 20 i, LB 4T Ml 4 )
AR 2REDAD SKROEHEELHL, HE
SEZARICTIRER T 2HNEKERETD 5, 4
FLFHTIMHROREEE T, 2 AOSEELOR
g2 TEREO FEZHE: & Ao il %k ReTE 2,
Beagle #> 8 #|ZILOEAN L bIbE OEN
FiTiHEK L7z, Acasta OFEHE FhA & FAETH
Do 1920 EIREET ELD 8 o FERind 4 &£
| ZHRIZ b, BEDo 4 o Crosader 13
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Portsmouth & Viekers-Armstrongs & T 2 #%
BEHTH 5, SEORER X 2 EZEEORKE
Defender ¢ Diamond 93 Viekers-Armstrongs =,
Daring & Decay #3 Thornyeroft T, Dainty &
Delight 3 Fairfield #&fils i ¢, Diana & Duchess
%3 Palmer’s SRSHTT. faL b S04 M R
P THIET 50T o j
B E O EFHE Saguenay & Skeena @ 2
#2937 112 H% 10 § 10 A, Woolston @ Thor-
nyeroft LT K Lic, AfEEHEEE Acasta
oD THEELLT B, Imkgicik U 21
HoTERICH T B7cdic, HERRENEDS B i,
Ho FHHEFASIT, Bk 2582058
SEHRNBE~BNTIES, HFORZELF

ZO¥EEA L, e aER I, kg
HEHEIRALETOS O TH B4, AT
R Y RIE B VDT H S, EROIEEE
T b —HRICIEREE OGITH O T, HFIk
IREBEERIC R EROR— Y l~2 T hik, i
R ASINEREEE oM SN BEEHED
AT T DRI LA FRELWEE~S,
4 £ ik#E Rainbow, Regent, Regulus %
Rover #IHEOED FITHEK Lz, 1928 EDGE
TETENELOT, 1927 280 Pl b
THELL., AKEHKEIZREL 1475 BE, 3
175 #i. 1926 SRR O WML SILEERRE
ORMLLEY Bh, RiFLeREY AL, H
DS LEEOL CERARELEFTH D, B

H. M. I. 8. “Hindustan."”

£

i)
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© Oxley K Otway &ju~. EHHEAEO K
BBk 19 £0 Bkl o7, 1929 F0BE
CHEic 3 £o ks i bt Zh X
g oTHET, # 1 % Thames F #HTTHAL,
1,800 MEOMSEEASE, %5 2 45 8 |3 Swordfish
E Sturgeon &FHL, 650 M & =2 FEBR/ LS
TH Do ATHKRED 410 MiicH & FHIC
ZHTHGLS L AL HAE H ko,
B LS ME S, Thames [ZIEETE SN ik
gl 2 ok s T, HoPhkEE X ki
KWRIFTH %, Porpoise &\ AHEFRS5 1
# L, 2 o 650 M Starfish J& Seaborse 73,
1930 f3isEic otk o,

Sloop OIEHEEEIET iz b i Lic, RTAT
A 10 4 orkic 4 48 REEREE
TO%TH D, HokR 945 8, dH 16~163 Fi,
S 4 SR 2 M, %o ik EoR
BHE TRV T WD R 24 A& £{EOME
Boslc, AEHEMLA T2 LA RLED
2, MR OO T, B TFMoEECHERO
Sloop, Bkic 2,000 8 [~ € | fCEWVWHL
GIRMKL | 55 W 3 MR 5 MEOH avi-
so8 & He 2O o JEWD sloop & b
hvde Z WEIESEE D sloop, Hindustan (27 H 10
H Wallsend @ Swan, Hunter Tk L7z,

S

FEEHEEDNT 18 Zo 1 BHELE LAS
T ke orkht, BloknZdogdugsttEzn

TEZOTRE VW, #2505 (Salt Lnke
City, Pensacola, Chester, Houston, Northampton),
TR E o 34E (Louisville, Chicago, Augusta),
L Lic/r s b o 5 £ (Portland, Astoria Min-
neapolis, New Orleans, Indianapolis), 3 b 5
2 g (CR 37, CR 88) gl b, AFT 154
Heo 3 £ |x 1934, 19385, 1936 44 1 1 556
T b, 1986 4LRT.Cl BIcED bk
K DEAIT L L, Salt Lake City & Pen-
sacola & |3 2 EREGHREBCHOT, KoK
(3~ b e Bk B CHA D ) £ v B I
T5L& ZR2KEO B LTES, MG
flush-decked ship =, 2B 58550 F 64 R,

HEHERERY 2 Parsons geared turbine, F7F{iFEE
1 800 WFinzkde o> White-Forster BUSHE 8 {5
LV 3, REEOER 2,160 T M A
i 82: EiicH L 107,000 §hEEHTH %, 55 A
A& 8 W 10 P4 3 Bfads 2 2 2 Bk 2
Hicssfiiv o, 8 BiiEEss 2 og b ic—EE
CBBNTES, HhOBEGTREMRORRYOE
BB bOEL, BWERELGHICE ST LIT
E2ZOT, B ETRIBEOHEYHER L LDk
EUNTRED HREEHETIO 2HEERL (],
431 County # L VR THH 5. HLORKED 1
MK AR A L. &R 600 IR, iE 65 R
R b, ki 8 R 9 M i 3 Biifiads 3
SeicdEfl L, 2 Raaiatic 1 BT B 84

2 B02HARICIAT, Salt Lake City [

The T. 8 10,00C-Ton Cruiser “ Houston.”
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# 109,657 EEF1© 82.77 &, Chester [ 109,000
B¢ 33.08 fji, Northampton | 111,302 #
EHT 8317 . Houston {3 109,849 A<
3315 Hi L Lz,

RV gk b #8K 6 LD EORNIT
ek L7z, Wil e THEEY b N7k ik
T, £ 3TTWR. K EHKE 2,760 Mg, 7K Lidh
17 &, 6 MR 2P ROVEESIE 6 AR F T, o
RWNTRENGRY, Hobl@% 2 80lET 2
iRV ICEMTH 2 EBObNEDT, 6 Hid
TL7 VT Sisk R 1,660 Bic, B2k
B9 WT b fEH b, EiET 4 MR 1M Rt
TR 6 RITHE biLFe, MICET BT 7 v
25, BELBET 2EOFECEKO LOHE
FNTED TRITHRETAE BRI S E L
BT 5 60 A 1 SRR 1 2, 6 M 7,500 8
MrEE 1 £, 13,800 MftzshiE: 1 2, 1,850 ng
HaEiegE 1 £, 1,500 MABEEeE: 10 £, 1,100
MK 4 35 . BRI EE R Rasst©
HOT, HOBAABEMMR ik RmE
N, MIMEIZELNEWES 5, adesy 1
AROZEE 6 WY 6,500 BRI FIR LT
B2EL, XKBEicix 1 B cOSED H i ¥ B
~feTdli, BEETRETH S,

=] K

BRI & 2SR 725 12 EOAK I E 2K
ITEKT 5, BEiT 7,100 MfE: 4 £ (k. B4,
REFIE) &, 1 BEE 4 £ G905, e
ME) ZETL, BDO1ElhEhE L Sa8E b
AF 6 AL, BilFEkEElRYy 1931 a5 2K
T2CTHr 5, 7,100 wgRlx 8 mfHy 6 Fix 5+
75, 1 B 10 24 L, KBlO Salt Lake
City #k & HBEND X AL LTES . FkiEE
bHIDIEMROAREE L Eo LD L7slis 1
th L7t es . BAORIS O E T, 445
33 i, 1929 4£ 5 A Heko 1,970 MiBSHEEE
ELL 72, AT 8,000 B 10 MR cHEE
Fhiv, HH 1T Hi, WATIER Lok Esiciz
BEXHO 4 SOOBED b TES, 550 3
Pl Eiseli, Lo AAEE THREEYE
T 5O EET D Do 24 BO KFHAAEEZ
R B RER M, HEEHICMOT 5,
HezlkcR 1,700 nH, ) 35 ic ¥L b BHEHD

turbine %77, ¥E#kE Mgk, BES{ED
BEREIMETE T KfiE 6 FJT, 4700 &
5 & bhifi~bi, closed gun house [AjITRHAL
& LTEfE oM TR O, HEicEEggcRg
5 PRITD 5, WHE 9 &, HARCHT 2
REBBOHEAGT, RERITILE LE 28285
HBIETD 5, 1.638 MIDEAKEE 5ENnHET TS
SHFEMAE TS 5,
fa8

DD PiEHE T 230 S84 T
B IR b EECEUT 2012 1 &k Colbert 7%

Foch &, EHRZ: #EESREMNE LT 2, A -

DEETENN T Z 00T, 1922 DRSS R ¢
ICHbER T S BIE D B & B L v 3kic
THREBZTHE S, BD 1 N S IRk
il 7 £, 8,000 M 6 WRLIEE 3 £, 6,600 M
MG 1 48, 4,850 MUMEERCRRAE: 1 £, APk
ZHE 30 22 BIZE: 26 £ jEOKGREEHE 1 45
ERTEKA: 40 22, BEEEKE: 6 £, BRSSOk
27 . BEREE 1 M, RUSRHE 1 £, KEHRE
M LB, ORI 1 &, ki 5 £, mEM
PRl 6 £, MHRAE 1 4, PhiEase: 1 4 58
THEE 1 £, 9 EERIICAR 160 EHEEE L, Hrp
TigKEEAs T4 £d 5, KBRS« L0
FHBERLER AN T2 L 2E#ETH 2,

I OBIDOHE L IEFART, I~ THlIc
FL BNRRER R MBS L DT, —FEL
LTaebhn, Iy bh, MLTHuEm g
TL7c, MRIZIEATEZELTY, KBS OWEE
- LTED ., R bRt ot
NOROFREREFNT 28, oW 2B ¥
T TR iE, SERAEE L hoTHRizh, Ho
StENETICES TS T, HAEBRERO S
NTFALDTH 5,

1 HEmg Colbert X;_'Foch I3, 1928 4Esem o
Suffren OHFLFHEIC LT, ILOELARF Fo0E
Tk B &, HOBOBEFOETS 5 Duquense &
Tourville L bix #GHETH 2 Fiudk, PR E
DT RD, WO 8 Wil 8 Micik#Hbil.
catapault 75 $TH 212 FRITEH. BFOO LD
72 BWAEONRFE., 3 Bk, 10 A Brest
-Gtk L7 Dupleix § REICE T, 12 H EAR
L frve Algerie TREFICERDIM~LILS B
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The French 10,000-Ton Cruiser ¢ Colbert.”
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Prescotont running free does a Good Turn of Speed.
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By E. F. Spanner. “Journal of Commerce”.
Nov. 20, 1982, p. 3.
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T 3000 BIEEL OB HT 20T, &
i B PRI RE MBS . HEEWER NS,
2 BV K B R R T . Tk D EWIRENS
BRERYBEHZIT2HBHR S, RLHBOMIZE
AT TIE 2151bs. D EOEEE S TR
7B 5k, Scoteh E#iOHAAERREL DK
ﬂﬁ L\ Z BB WAL 5, BREOH A
TR ER T REDFEMB G T~ 503, BRI
ﬂ%m%@%ﬁﬁ&mi%%mf.mﬁmﬁmm
E—FFIEO D 2Pk 2 LB 28k, WEsEE
FEBCEMERE T h T bR WO TR
BERSEES—RE L TES L, Mehh
E—#kbh BRI HREICE LI 25
BTééo‘ﬁh#ﬁiﬁg R A T 2 BARE.
edglitic T 3,000~10,000 BAfMGD b DIE. 2
S turbine * NBKEEH] & RIS LT DAL
TdH Do
SR O DA EF 2B ST L"'E% s

1) —EZEOHFE X HROVANCH TEET
BRI, Zh & FEEO rﬂmﬂ: L, #7 80

B LOES FEET 2 ¥ET,

(2) EFEROAREME PIERT 28, Ak
ZilX D9 17% OBSOHER T LT

(3) AROERTZ N EEET 2iF LREO
iz CiTEO8E R D, EETEET
% LA DS T 2 Z3FT AR © Hivic
EHT 5 C &l E N,

(4) IHOERZIBTARS L VBT TIPS 3 132
MEAEHETER 23 Vg, iE0&E
BLREDEV, (T ANEEREIRD
SHEMICHIET 2T LR, BRTEE

PIAZFEORT 2R Vi OMB N 2L 2

L EREWNBTD 5,

(B) ARICELENRLEVWEEETHUII LD
diesel AR U IFERARERF 390 TR



T P 1 B B D AR S A5

% ORATHBEORIE s 2RAET. 2
WBEICEF D R RIS B T &SRS
A, BB TR IR AT bR 120
REZBRGENE~ B %,

REO SBIZ. B BORR diesel i3

Bo 5 VEEER AT, KR ORESE) R
MEBE OBEORECEOD BT L ERLT
B3 o ZAZERERE D BRI RIS R 1R
DAL TR RIS LT o el . e
SHE R O E B T I O RS I W T b
5%, i diesel §% # BT A 78D O H ¥ HHH
LTS,

AL R =R
REOMOCHBENEIZ 2 o RRH v HT, &
—ICHRMIER T B 2, Rl & LTRARER Y Fo
ML&ET 2, '

RS Wk diesel g
WEFHE 24— 66— 80—
New York 2/t 99—  B§/—
£ 1 232 476 677

BRBHREETHREOBMB L ERZ O L L
BREFHZ LBET L, ERFEBREHED L
. HATORRD 2 Bkt X D LOFRIT
DD EIE~BNT W, it EAME OS2 HE
K HBRERRO IR PTG L ADISE & 5158

CANZbDTH2, 5 L EEESD 20,000~
30,000 XA T3 M. HITHEA T 100,000~

200,000 5 Fy oo idthl o LR A B B oo B dly & T
5bOT, REOENHE FROBIZER LA VWD
Td 5,
20,000~380,000 fifi 5 73 D#S €13 HE A 19~21 &
fir T, FEDOIFT 5,000~9,000 ORI IE S,
G5 LiBEa0 12 diesel #ede & 3, BIEHE
OiIHHEEN BILEEE 1TIT New York T2 8 i ik
CHS B BEORB YD D 5 o BrICHsIES
TRE2HENR L “EBENICHRT 2 T & kR
Zwinbaminns, HESRZIENITRD 2 T &
BHRDD B, FIREOEE & 722 RIS T
HVDER T, B RSk New York O
ATRMEEE D 29 51, TEARMGED 23 % 2
RICERTIFERELEMR ks iz BETH 3,

JEERRCHELHAESCRANS 3 \HEES
Do dhEOFRT, EEEEEF KR diesel-driven
BERSBHINTE DLBRK, turbine i
FERICE LIS AE D 1wl .62 HEEDl Foil
ik b Rkkic ok, Hiciinhons b9
il L diesel o 85 E L wakx hEIx b
% (37 &3 diesel BRI IRIB 3 % B BB wWikic
J8E5, ZAL diesel ftiz (2. JES7 boiler uptakes
DBV, EEHRACR TR cE L s
R R L 50, BBEI T REEORH
DEDITHE O space LFMkiCThiF L b0c &
FEMTIEE Binv, turbine fAHET = ks
OFEEHEL T, diesel X Diathihs z bizg
BEUBEVEETES,

100,000 1§ 7 ~ 200,000 571 © #4 C il 4750
HFEEL, BB IEOSHE & 13 SIEO M@,
FHROERZE TS 3, diesel engine {f FFEE
11 80,000 B Il f T Bt TR B AT, ik
O class O S FEEHCE T2 Th &, T
OFEREEAILTHE LI\ LTES, Biztoin
¢ hoiler uptakes #3{%{ LT, EEIHMOEN &
frRticB 5 % *ZAEE, ERICATEETED
LU, REOYSEMN T, EERIEICHEERDIR
FICH LD S5 \MRAED 25 O8MG, H i
ENbLOREFRRITEL bR AVWECE I AIE
7 BYA, (& B gL L A O TR I3 A B b
BTOR: YR F e LER b 08 2 R
DAXTHHNBTH B, diesel s
LEFROWMAEIE, HAHTKEDEBEHLBA L
T2 e TIE, diesel engihe (Th kB FlEy B
257, diesel cylinders OFLAEEL < #EIm L. In
55 ICEREEHI B LR 20T, BN
LOEMELERT 28R PO 28 wis
Do

RO 2HBAMICESR L TRAE, Ik
e ORE OISR EEE R L EHT 2 turbine R
HERERIHRICE b L v iERiIcET 2, 1i¢
T ARSI A E O AE R P LI LT
5 EHENCH 3O ¥, HER R & i
MENOEAE>BOMERCRELED 212
BMOERTD B, L£EO turbine HIEEAEEE
BrET&h, BREABEEYFTE MR
HEBEBOTRMOMECH 3 L BHEZE~D, A%




| 36 b . WASEHHT 5 Diesel HEHT:

OFEFTET 2 mechanieal gearing 3T AT
CERBIRBEWELA LS N B, electric trans-
mission ¥FEHT 2 HMABEVWEBEIN S, T4
7z #iF mechanical drive OFEFEER L HE ITEREID
LOL VEFTHINETH b,

HICET 3 ARO—RMEE

FRRIRE R B iTiE, IRERER R Dk
SHBRLURT 2 ITAEDE L. 2MHBMED
EBOMNT LTH D 503, B OE 21 HERE
22 909 Tt b L, X turbine T EAGE
By 839 ICEE LD Bis% RO #EE 2%
RLUTIEESDS, FEHCSUERIZEE L {BwEER
FIEF FHRA T 5 cdeh i A s R sk v
L WHREYRLTES, ZNLEAXKRIEIMITE
HEETH B45. NI IR L7 EEREE* 17
LTREEWEBICERS A, ML CiEEE L ik
Tefh OB S, RIEISCIEGR L Ve &+
LZOTH D00, BT T IR RAROZR HHN
-3- %Eﬁ I“iﬁ?‘a )E': Wy : ]

DRk B O HTH B B 5 \ B B
L. FARE MR I IARARN R & 3 2IE R
BUTEI7E T %0 FRBBEORTE LA MBEE O
BECL VYRE N, XEREZ TRARDIR
L7 R EE TR D 243, AIEEROREA
HYREEILZ fLiT & D fifka heo TS . T
BRGER BB OTER TR BILET 25,
3. HOWE BIckh s b BT R L1 28464 &
LTEREZSOTED 205, AREEOMRIITK
CHFHT 2B ERE Y T8 5 ¢ Lz sk A Wi
BEITH S 5, HCashh & $GT 2B v G
FA e, HEREECHES 2\ D ECERR
HRMECHG 25 8 € L REBICKETH B,

R vy

(FB) AFiE % Dr. Meijer 73 London cRf{i =

NI DBRHB OB FEERE THEHA 7 paper
DIFETH D,

WMEKEEBEETHT 5
. Diesel ¥ Ei

“ Marine Engineering and Shipping Age.”
Jan. 1931. pp. 31-32. -
diesel D maker *ZE turbine ¢ maker
& OFEFHRIACHEE L. { o THEk, BRTEL
PR EASITE L T 1% diesel MEBEBIER T tur-
bine LR T bW TELHHOB ¥ B Lk
SEBNLDN B %, geared turbine OIFAIT T
E S BME C, BRES ISR T I3 H 2454 geared tur-

bine D574t diesel FEZ L U BERETOME M

TS0 LCl V2 RES 2BRRO LV
HTH B, EE & space OEECHTIE turbine ©
Faha kD TIE S A, diesel HEERMLES 15
IEZICEH L THAOME v META & L, 3k
HAED plant FHET L1 5 L3HDO\N B 5,
& &5 2 s HiOFRE. FEOM/h. &2
O/ NEORE F BEEA IC T, BOEEORE
b hE ik bk 3, BICRWARED M
ISR OPICR R ABEEO PO T PHES LD
L5 kT A ERDEY T L, T pro-
peller OMEORIFR B speed ITIZH & HIIR

HiH D, ST EHHE O BYITE LT 120~125

rpOn., ESEAGICE LT 150~160 rpm. ¥i82 T
37 642,

L 250 rpam. FTO HERATIO diesel
MEEt T2 HEARRE TR v, OoTHEER
Bl & L2 I 3R B R OGRS &
H@zIFic kb, BE/NWE L, Ho3T 2L
T AT O, iRl & LT diesel BHHE

HEic X 5 HH VA OTEEY Ric Lz, White

Star jiticid 60,000 ton OEMESEOFEELRS D .
FRICET BE 200,000 H.Y. (&, 12 5000
B.H.P. » trunk-piston &l 4 cycle i diesel 5
BA 40 XD THEY LU2ECEOTESDD
HIRMOETH 2, HHBABEETEINL,
L AR R D HEER R B had, ko
ATEEREE FoR#E A~ PR R0k, —
BHEBICRELTIREOTETD %,

SRLEBHCR TR It OB EcE LTt

ZLORRENTERTEREVETD b, ikl
FRASERIZ 3 \ B, SEAREMAEEEE L L
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THAT RETDHZ EBE~BILTES, OO
BHE LTH-CREF 2 ABER T 1k
Hamburg Amerika jEo®4s Havelland §EC
D %o ERFEARAREREILEE TAVWESE
bav, Rk cEZnifH 2 nTERICEE &«
OTehs, MR RS MEoEERHICER 2 E &
DN PO, MLTZhIT X OoTHER RS
LT AFEYAE L,

1924 45 Hamburg South Amerika jif:i% diesel
Z2if Monte Sarmiento $EIT. F16 THERYEHLS
BEHRA L., £o# Monte Olivia T b F—#%
BEIRA L, MoBMaBsEEE I X 23k
BRI TS 253, HAERILO AR &
LTHFEEH O 2 £ 14,000 ton Olfilfgtkic
AREEFRBAENTELIOLRTYELTD %,

T Tl 1929 42 Hamburg Amerika jif
HIRPHEEMUESR &£ LT 2 0 geared diessl 2247
St. Louis §£)% 78 Milwaukee §8 ¥ JE L7c, 2%
|% geared diesel s+ L TEFITHEILTES LD

AHTIRADLDOT B 5, Filcldiil Rotter-
dany Lloyd jitAs geared diesel £4palhd B &
RU7E D TH 203, WOLWISHSE LR R
LD RTHEMTE LA 2561, SEBHEO
k% LTl goared diesel ficAfhx ) L
UBICHEDBZ V.

geared diesel #I1C¥ LTI Infik 2 EEYE
TERRTIHEERE D K {HALTRE 3,
Monts Sarmiento R E RO % g 4-stroke
HEHE P+ 548, St Louis 3% Milwaukee
BEi 2-stroke MEMBB L HT 2, 2 L[ —0
Bi7hs Rotterdam Lloyd jit o £ #nffy Kota Agoeng
SRic AT 6 TR % . Monte Sarmiento A Y
4 ZOMBERL, 2 ZXDT gear ITXh 1%
O BT 358 & %5 T 2 %32 trunk
piston Bz LT 215 r.pan., propeller speed 77 .
poLTH 5, :

St. Touls ¥ b 7R 4 220 +45 L. 12,600B.H.
B, 225 r.pam. 7 FiEE LT propzller DIEEE
110 &5 %, Kota Agoeng iz b Tk 2,750 B
HP.OBEH2ES ) 26rpm., 2 rELT 1
O Y Bib L, OB 86r.pm. &7t
DTED,

Wi < Ot & W AR T 2 iTiE, WL D

3¢5 damping vibration ZE~RF L b, A
BRI OB AT IZMILOBE T b Vulean hydrau-
lic coupling iT X D ik 4518 % B2 F, Monte
Sarmiento §FicHTIE flexibility ¥ T 2Bic,
TR 36 RO T D shafting ¥3%13F 57
A5, HOBOREE LW 58\ shafting 255 ¢
HEL\CEDFRD b, BRLEE P EE &
BT AT R DI, IANERLDEAR bR E L
FLITHRRT I 4T H5 & AL, hydraulic
coupling % FIW 23T 2L T 1% (T S:fE + <&
HBRNWETFOTHE %, 1k hydraulic coupling
WAL 4-stroke engine JhE 2-stroke ZHTHHERY
CLHEETHLEL L THLEWD b i
73, L OHENCH b T turning moment H3—
JEFig5T® 5558 hydraalic coupling # i 255
WARYTH 2HBH 5,

IO BE R ICE THE~A T, Monte Sarmi-
ento 5if#L > 4-stroke geared plant | gearing &
H1BHP. @ic2101bs. 520 TES, R DICIH
4O 4-stroke HEIHERHIC L THEMHER:L L 110
rpo. FEO bOT Hoke AHIX1IBHE. ED
300 1bs. Iz 72 %, 2-stroke MiH) Wi & T
2RI VAL RS,

St Louis §Efkicd b © % B ¥ 0 E B piiss
BEAzhwT IBHP %) (101bs. %D,
turbo blower # AfL 281k 1151bs. LB OTH S,
ZREHERE Y ERERTH 248, & L
i & coupling & ¥ A 5 & (L 140]1bs.~15601bs. T
BHTHE Do LOEFHIBL motor DR
binboTd b, Hic Kota Agoeng Bk
Bz 5 Td s,

it A T Kota Agreng £ piping, gearing
HOMRR XA TRA T LBILP. E ) 390 Ibs.
TH 5, RO FiA & IZAbT 2-stroke HTHITHHE
B 7 DL T E I AR B 1 W — BB ) DR ZUAS &
H+ Bk, 24 & Kota Agoeng §% & ¥ IEREIT
LS 2 E I B o B HEAG O &IT I 4561bs.
L7 b Kota Agomng #51xo% b 159 OFEHE
K L TESHIC A Do ZIRER L EORBITE
BAL 26 L BTV, W EER S B T
B, ROTHROKMSBULDOBD CRIZNLD
HETHD,

HHOE 2 OB R DS &ICR ERAY



|28 oo, RARGDOBE

D AU D IR 2« FOF L

Znh b IiLiags, FOSAITITERRE
T#%,.5t Louis 80 22 o 3,150 B.H.P. # T
HerRd b £oEE 28 RE H2 v, 51T
crank shaft ool L VRO EHEf T TO S22
HEMIT 18I TH %o %L O A diesel HeffiL L
Ofird output CHIUE, BHHEEEE Lo
AT 30 MOEE &b, Feii 4BhTiEaE
e THERE—E RS T 2EREE 2,
BRSO space (THET T St Louis §# 7% tf 2hoih
TR BB s RS L HRBNE R O S I o
. BEMALH 63 ROEX LEOTRES, &
B9S2 Ic 12 2 20 boiler LERIT i, B0 26D
Je 7 deep tank 235 D, BEOBDICH A D
REBRLNTIES, MERESCE 6 HORES
fuel tank HAEFLRTH&EIC T BN TR S, 54
L machinery space & LT3Mie> 12,600 S.H.P.
OHERY T 2 E 205 L D b/hE{ RoTHE
SFEEAENTD D,

SRR Y R T U TOARAR R 1R
ERDAIE S, MR & coupling & ITIREE
ICHERA3D B, HDIEHRIEIF X 82%,8% &THid
L MEORBY TP v, W AHSH
IT X OT diesel s & P DEURHAE O FLEC L
HIERFREINTHEL 5, :

RITHHEIEE N RO FTE 2R T2HIE
Bl TH 5, R LIEGRSEE O reliability (T
ISR DTz <§Wtﬁtééﬁifﬁﬁ?ﬁi
ek 1 bi bVl VAl

% & diesel F‘:cpgﬁﬁ ﬂ‘ 5%@;&” I B
Tl ETEERIC L bl D ek F DI T~ 5
NTED, BEFBIHES 2R RN CARIEOD
THBICHER V. IRMEE v T 2B G
BERAR DIEHIAL VBT LORHETE B &
R B v, R Eisicd b TERpEEED
WAz OIS LT was, RIBEII LA
T BEATE LTI R E ) o B HEE A

REwEOBHEOGER
W oY« FoE.

By D. Rosenthal. “Le Génie Civil”
Nov. 22, 1930. pp. 514-516.

j£2 =

FITHYRLY 5 EE Of5HE, M. Dustin JRofR
O TFIT Bruxelles AELOEES2zHAT 1026 45
X b 1927 SEORICHITE B/ 2HFROFER &
HEBE 2 DTS %,

e x [ HEOEE 285 & B L THTROEEIT
X BROBEEOHFHBET o

1D HeT<zpiBcloclEbiLts2 000
AOMICELN BRI ROBER LD TS %,

a) RE QAR (Fig. 1123 $)

b) fEOMHE (Fig- 2 i0R/7) .
HOHRHD b ORE~ LN DV b Ol
T3 &Iz,

2) WO SNTE DR -?LJ 40 kg/omn?®
OURENICE LTk, BimEEOR S BRI
2D 67T% EfED b DL 45% TH 2,

2 OB T %h%bf%@@%ﬁ%ﬁ
* ABOERLA T 20, T Romd#Hhk 25
A0 b Oh b BITHE R & BIFERE L O ic
LOTBAND HIEETH D FioRAe Mk
T, WDRED (2) IR Lo RsEe b
NHEBLFEERLTES, #iETHE200R
ORI BRI T 2 b O A BT
Do MELED ol S hiezic BiH 2 B
elastic OEOT R REOHEI R L T 58T

2o MERSTERCHERY 2HEE~ZD

WEOGE N elastic OFEANDO LT B2
in 6 1 oOERAIOHEE Y, IR THciED
BRI 7 2 A OB AT RN THE -~ B I OfkIT

T 2D LERREEBR, (N. L) i}Lfﬂé«acauﬁuméa & Ch B,
. o [ Rt 4
P_.\f!__.._., _._.. ..... —F p._,_.__._.._,,_..._é,_._.._i...jp
: e l'l|=1|ll|r|||ﬂjl
G V eum——— L TR0 — 8 472
Ly o % . g = >0,

Frc. 13 3. — Uypes de soudures.
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ﬁ ﬁ D m ﬁ

Huggenbel ger extensometer (T J:f)'cﬁ (=Y i ¥y a
Fio 1 loillEfiiic L o7T, 3= 38K P (Fig.
A~Tip. T Z2I0) ICHEHI IFD stress OSAFOFE
H 58570 IEOHL P |2 bracket G [TRTFEBEEED
B IDOTHOTE S B2 RILOHKAMENHH
DI 2a LHh D O45dhd oAt 0.3, 0.5, 0.75,
1, %2 OHXEOO b Ok T, dke/mm? 715
15kg/mm®* 2 CHiz L0 load T} 7z, Fig. 4
b Fig. T OB 4 20#ABICHLTRLT
&2 . W2 LMY ITHR T axis OFHROIE
T (oK RD %, wimikEEd o> OEEEHH 2 O
bOIHEWTIZ0Tem, 1.5em, % 23cm, 53 ©
bOICEWwTiE 1.hem, 8em F 45¢m e OinE
BYTRG OB e Lz, MO AETIE
RO OSMZIFRICEL 22oT ED (2T 1.8
em) OC, Fox OWEE FIELEHH D 6.5mm
DDz ¢ Oﬂ%’rcﬁ@&'ﬁﬁ’ifcu Tk = 1337
LT3 7eiOEME 8= 7, [ UHfHIC LD THEA

LRt icE %FﬁDf'?& 8p DL LTR L,

Fic. &

’ d
Fic. 5. — Diagrammes des dilatations axiales, pour 5 1.0

TEDIEHIR 2 T BT ITHMNT 2 O FEDIES k2
W32 RAY Lic, 22 CHP OfEav 558
SO TOMTEDEE D T4 ¥Rk (Fig. 8),

# L DRI A B F b O T TE &,
Ik % (& axis D RO T DLE (Br)mean & JLOET
EICBE 3 2 i Ol RO FEZDEEH (8y)mesn & IT
EOT, ARICH A D 5- ORICH LRI
IT L OT bracket ICffiZ5CTH & 5 L BIENBF
ORAMOBEE SR TED S T e aHk S,

. o HMOBBIC Fte.9 it

(Sff)mean ,&U: (Sy)menn
31‘3 3]_’:

TIRD &% LR —-08 %D orlgmgd =0
il 200 C L OTHAT 2, LodED
fili —0.3 |ZE87z 5 tension OHFA axis O FF O
& 8 I8 BHEORES 8y © hi ICHEET % b
DTH D, -

ﬁ@ﬁﬁ@ﬁﬁmiofﬁmﬁaﬂf%ﬂﬁm
& B, axial © tension OFIH{EOLE
(e, O T LTHIE NS

; d x
Fie. 6. — Diagrammes des dilatations axiales, pour o= 0,75.

Fic. 7 — Diagrammes des dilatations' axiales, pour - 2.
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10 axcencm.

Fie. 8.
Variation de la dilatation axiale moyenne,
le long de la partie assemblée des plats.

(Gfr)menn == ]]: (S-T)rnsan +0:3 (8:;)mean ]
op &p o

{8 !‘}ma'm

otk 3

W oI LT Lk
f‘il—’;'lCﬂ < —ﬁ'i’?:’a o
b7 ]
FEOBRRICHE O 21RER T Fig. 9 215k
THE, ROBER RS,

3 05 1 15 2

."-ruu11||l:;-||‘i.
9 : : * 2a

/7

| ot el (3I}mqy

_|€’/ OP

4 Fi1e.9

-0,5_

1) pTEE éﬁﬂﬁlfﬁ%&ﬁDFﬁ#ﬁ#‘h‘ HHED
SEOHAL B LT,

(a) (1) ictkTiBbi (02)men 2ZHD
%Dﬁt&ﬁ%ﬁﬁ%&@ﬁ@@%ﬁ@ﬁﬁk%

T ET Do FAIEOIHT (T)mean ZEXOMIE BT
HEERIEOBIE O stress DFBMELIER &, 5
O ROFHOUEMERERORITHE 3,
X 20 + (T niean X 2d

sapX e ssvh (D)

(O’ .'l.‘) mean

& ((T)mean =H BE, zct2¥ 2 cft

G"r)meau
ATALE. Fhx BHORHBROLDEFES,
N S |
B TRRSE

d
2(5;)
(on)uem gy o RBOC, AR (35
@%&bbrlfoxwoﬁ#dﬁT%t&%m
HDo BIEBEHD - @ﬁm%LTMEﬁﬂw
BiEio ) & “?E}iﬁi&?) !:emlle strength. @O EORH
Fiikmsc LRz, il LcBoniesH
gtk (Fig. 9 2IR) ILORROMSEHE TRV
BERLTED, MLT o-=0.3 LHLT .06

Dl s {-=2 OJET 030 D2 THT R
SHEENH B,

(b) BEHT 2iEfTorcEERIL. RO elect-
rode ITX DTIEL AT RIMiEHED FHOBEY
b (b~10mm) @ b D% 40kg/mm® OHIHE DR
20 67% HAHHEER Lie (ILoHiRoIE 2 ik
LT EFDOLDOT H27), Fig.9 irdhn
MICHICH LCH%E0mI D 2 IRER/EELP
2Tk 2 2oHORREE ORI SDED 35 9%
2 CHELTHLHNS L BRAREERLTES,
I DOFEF IR LT CiE T2 it/ 2 Bia R OB
KNCBLTRLART 28T %, (Tableau I
2JH)
¢ ORI B & RITiEE & OO EOHE
|z, elastic limit Py pHkET % g b Uik
2TRES,

2) BHHEAOHEET LRI,

ARk 2R EOREY Do S tEOuim
BEERSICE LT 67% OBAYHT 2, HLD
$ 2 H3 strength OII~HE EBZSHRET FFT
b, SO %02 ¥R 3HORARS
ETTRDICE. wﬁﬁﬁohmkofwxo
T{&’}‘é 2T EHHEKD
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WEBERE TR
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TEEEIEE X 5 28 AT IEiR
SiEO Bmo gL JEEic 35
T, ENET O T L
BN c2E5TEb LD ST &
BOHERLE LVWETH S, IO
FROMEMEE OB (1) R
(Tt ) BRI TEI S o ihE
B 2 B, (2) SRl
LB TR D HER R o TEhha 2
NZECHELIEERETD 2,
UEOTIOHE ITHNT 5 THIRNEE
& D b R AR AR D

Tasreav I. — Assemblages miztes par double recouvrement.
Charge de rupture
£ = =
,g K ¥4 Caleulée -
Ne| = A d | — i Remarques
TN 2a = | = -
£z SE|EE | | 2
== $E12E1% |2
SElS=|=
SEISSE
cm om t t L t
150 6,0x1,0 |1,8 | 0,3 [33,6(13 [46,6 4"1,7 Rupture dans les plats en dehors
de lassemblage & 34,7 kg/mm®
2 " 0,8 | 0,134 = 5,7134,3140,7| Rupture brusque dans la soudure.
3 [10,0x1,0 (2,8 [ 0,28 [54,5[20 |74,5|71,0| Rupture dans les plats en dehors
de Vassemblage & 35,6 kg/mm?.
& 2,35 0,235 » |16 |70,5(66,5| Rupture débutant au milieu de la
soudure frontale. #
5| 8,0x8,4 | 3,0 0,375|17,5] 9,6/27,1{24,5| Rupture dans les plats en dehors
de l'assemblage 4 38 kg/mm?.

Frislediclk, —EOBRNE

.(4)

jﬁ:ﬁ@@i(f)wlzmlnfﬁ)@g' T T Jmean, ( )menn Ot
%Ta%m#ﬁ&%ﬁQTmoﬁfgé WOl
M) RicAns &

i:O.SBG

2a

.ll—t#?'ﬁii Flo‘ ') I )?ﬂ‘n!l’ﬂﬁ-é %D&%ﬁbf%

(1—0.67)op X 28 =2(T)meun Xd . - .

D, ZRFHEEELNHMBELH LRI EHT 2
BB RAHGHBOSE T, RIEREE & ML

Dﬁé%m“ﬁﬁ5&x$ﬁﬁ&MTE5°

3) HMEIEETS BN,

RE L7 BGERMT C vk Aicid, BER
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1931, pp. 87-39 J& Jan. 23, 1931, pp. 101-104.

THLEALER LM RITkE S
BRHSEE P IR L T K, RO THARARR I3
OEFHE LD 3FETRLC LITh %, 2RIk
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EREARILOEFRT A ITRY 2R HEr —
L B B 2 hEy EHURICE T 5
D ET B, ILORE G HEETHSE & SR it
DS DRI B BHE CHE T 2, HOBA 1,
FRAUDEMEREET, L 3RO Lo 1B
BICHE L, BEREEHREEY L, 1Tl —
SEQIRTIFRZFICHK VI~ 2 \Htic k5.
BB Y A 2840, o RmMcE LTk
Fig.1 off @ AEECHET 2 b0 LHMLAES
NWo, PI~NE Fig. 2 ¢l I, R LIZERL &
L, B d, R d, OECHGELA R:1 OMdsHE
b hThs, B3 L8d oM T s

RHEBELET S &, BiOE energy |2 0.5T23f{C'_

wdif32) TH 2, It C kfio HEo BigiE
HTd B, LM It 28RN T LT ENP
TR 28R/ NZE BT L), :

LM ©3E energy=0.5T7L/(Crd,'32) H NP
OB energy =0.5R* T*/(Cwd:152)

#oT LM OFE energy REMEOHTES
fd,* o LFE energy I8 L K NP o
energy 1% LM LFMT T 5 SUBED BT
£ B, 0d,* D LD\ B energy (CEL v, —f%
TR 4T THIEROMED 1R {LOEEICTHE
T 2l O B2 O kY Ec LWERE2
FHEICBIL THE T 2. £lOES R ILOHER
- PR3 Rd* LFRL T HEHIC BIRE LD 3
L fERT, B LR R Y HICHEHE

i LM Ol o 725 L 213 NP O fHEEL
o/l T2, I, THIFEZIN EEDO EE
energy 1 05 I, 0® T, I, LR DFIFINH
B O energy (3 0.5 I,(ew/R)?=0.5(1,/R?)w? T

Do MTIEBOEHICRG 3 I, OEF) energy

it LM s kickh s LIR OEBErE+2E
mOET) energy ITEH L, T Fig. 2 TR
FLfeEE TN i Fig. 3 IREhzboicH
BT 5e ZIHREHIZBICHOE energy T
HIRFHE R OEF) energy . RUHOREOHE
WHTEBUTE E ahs B RO 2 HIO R A
BERCBRAZF oMM 2 EHFcE LT bER
energy J(E3E energy OESICRTIE A—D b0
THIMhBTHD,

Fig. 1 icgrtilaic B T » TR H21E

A4 TR —EORMBE L, AR
Y ZIFEROZEMITH T L & L 124 L\ fAps
7 BT 505 TH 5, URHOED energy
FUSE energy OFFIZ—ET, Bl a3
WRAEECK DB 22, 4 KT 3REHZE
Kk Ba st HcE LS i b, i
THL

(B Ichvd 288 —(4 ichv i 23R h%) =T
Lo, TIARMc ERTEoficE VLT
LI/NEETH %, RiT

=Pl 5 T BT 2808 HE

J =t E O BRI kA s

C=HoHEOHETRE

6,=10, DTTHETED b o filgfs

6,=1, DTHED b D fAEL

EFT B, ,
RAOBDRRITH AR LR T 2LIEBD o
T dto i v EoFRICBIET HFE T L&
. EORNELFET20ET 5, 2 TID
IO CTRBEDPEENEFET L Th %,
L OTFERELES I

e, Bep=
L e el
T—g=Irs @
I, OFEREE L2 I
Gt UL it PO
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filc R 2R B L CEOORR ¥ E8A 31T
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(1) % (2) 5B
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oS FRRAOMER 2HOUIEEL. BB
(1) complementary function Ji 7t (2) particular
integral ® 2 BHTH 5, BIHIE (5) OHFEL
ZeLTRLND, BB

d’q
—d 4 Ag=0
dt i

2B SEE YR T, oMo
HEYCH Do

=K, sin (A0% + Kucos(A)F . . .(6)
K, R0 K, HEBORETS 2, MO ¢ 1t
SERICE LT % = L AVEBOM L D ET 2 7
BE2 (A OEED 2 Hofickt s H—ofi
PR Do BB g RARICHK YD NG I BB
e 2B mBT 5T Lo b ES T 5,

et ey LR e )
q offig I, ke I, ofgn#sE (T BF55
BETHB) LRET 00, FEEOAIMHE
iz (6) LEfEOKOBIcTH~BNS,

T 1 1
i ssin (Af)Z + Kicos(At)

ZE2BEWS L

0= — (1] 4){ Kisin(A0)} + Kicos (D%
£ Rt R svasarci s (3)

K, K,, K,. K, BEBORH TS . (8) DA
BORBEO2HEITHEE~B L, 0 X 1=0 OF
O K, oftizsb W L BERREC K 20387
25, BEZ-EOAME K, ICHET 2T &N
BB, IO 2 HEHIE 6 O—EHNTHE T HICEYN
pTEMLT Ak~ 3 T ek b, fEoTRA
ﬁm%ﬁﬁ@%@?ﬂﬁﬁﬁ?%ﬁﬁﬁ&%@?
T hiTh By (AD7% 35 2 T BP0 2 H
i1 2EMEEET 205, (1) o83 LILOR
bEILT B,

ZAREIORIZHE DT

o A% =2n] {(CT DAL +1] T2

B BILD AR ORIETIO B AER R L.
B RFERIC NG 2 BRI ED B iREh

(1)2m) KCT DAL +1/T)}E

AFHAROIRIRENC R T 2 B ML THAAE
BRI C BT AEOREH IR OMICHE T2 b
DT, ZRBFRELEBR, -

(8) 2B 23 ¢ FAREIE AAICHIC ~
& TH 50, BRIy EEEETEET 25
ARRDE EROEER ZRSEAE DO b O A Wik
OB hysteresis TRV IB2F D, B
OIHUTR 2 B IREIO FNERIT Fo o T2 R O FEE
#Tl%. complementary funetion |I =K, i+ K,
k7 DEASREE LR L., kic T oENEEMEIc
B CIRE R PET BT, particular integral #
R RERD 5,

T ZROEEEE TS 555 . ZIEKOM
(ERLEBND,

T'— gasin nt + ausin 2ni 4+ a;sin Snt

+asgindni4 . ... Fbicosnt
+ bacos 2nt + bycos nt+
BOORLINE v nvav s wwin (9)

JLERIC 2min 1ZAEIE R T,
2L & Y FERINC RO VDO TH 5, B
PRI & LTIR BRI crank effort $57R[E
i T ¥ B AfrEOHICTRELT 255
5, T IxoOBICTEEENS,
T'=q18in 0 + a,51n 20 + a5 8in 36
+a:sindf - .. .. 4 bcos@
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iy sde cele gating sdesns L0
ATk — B D OB TO AR TH %,
dhidh o M g cdhiEd ot L dORDIT
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GFEARICKELS B, ROBRMLORALAES
FOREE: FHEAE W, IS BOFHEDE
B2 X F0 %,
i3 D -4 A3 B AT IC @ radian T3
b, Z T AfiEio 1 B bo280 ¥ &8
BrabolTiut, o ik —8 K&HELLL%,
—fxic T 1%k Eic 280 BT 55056
om|n =12 |w)
it n=w/k
() iTRD D ¥ MAORFHE THIEX
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(D*+ A)q=BT
peT '

q={B[(D*+ A)} (msinnt +cisin 2nt
+azsin3nt+ .. .. +bicosnt
+ bacos2ni 4 bacos3ni+f .. ..)
AR ORI
g=Bl(a:sinnt)[(A—n?)
+ (a2sin2nt)] {A—(2n)}
+ (assin8nt)| f4—(3n)%
+ (assindnd)| {A— (4 n)*
bl i
+ (b cosnt)[(A—n")
+ (brcos2nt)| §A—(2n)%
+ (bscos3nt)[ { A—(3n)*
+ (bycosdnt) §A—(dn)%
£ oo = I e (11)
BEOBBERSE LW ki, 2% 2E#S L g
Fh~zdk b) OB VIT BT b b
DB, PN () OHZOH 1 HLT TR
DTHR &
T=a gin nt
A bk LT
g=Basinnt[(4—n")

5]

2
d g = —n?{Ba[(A—n?)} sinut

d
pe

T+ Ag={(Basined)|(4—n)
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- THLIEOBBEESET 2T ERT,
JL42 11 higher harmonics 7 B2 2% b OTEEEICIE
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bz by =+ o+ Sh 2 REL 2T AT 50

AREEETAIHOVERAEICRIET
HMEEEZE  (9) & (11) ¥ JL#E L& sinnt &
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25D\ Bl(A—n®) BICEDT &85, 0
T# LB B il i< 5 0 2 PHRE) Ic IR
By ORI 5 ¢ Bl(A—n?) 21 X
YA RBLOAEE BN,
ARV BOffiz ANs &
B[(4—n®=(CJ[IL)|{(CI[HA[L
+1/f_>)-—-’uz§
= {LA[L+1|L—nT|CT)}
e )
[=0 7 biZRIFEROLE L[(L+1,) T.

§- L B L GbFEDTD 20 bILHIET X D/

&\, [ BHITICfED (12) OFFIAEE L | BT
DOlRERMLI=CJ[ [ OBEiR1ERD, |
=(CJ [n)(A [, +1[1,) DBAIT 2R A & 5 5,
[ PR oEE B2 5 LEFO EE L iAol
D, HoOBEEE [ BB T IR b+
%o I=(CT )AL +2|1.) Dl BB OHiZ
=1 &b 1=2(CJ[n*(1|L+1]L) OBz izt
DOEOMIE =0 OF L [7 CRBEIL & T 5, 4550
RO EEE2 2 ERTIO ORI Y L 43 1
ICEA EFIEl 52, REOHHIE Fig. 4
ICRENTBY TLBAL LD 20T L+
1/1) Ch G X Tk > B LT b Mo
B EORRICENE Bl(A—n?) RRIOE
Eiind Lirsl FLEoTRS, ZIEIERIC
S { e A 5 o ¥ BT 2,

LS (CT ") L+1|L) %18 2 % & SFoL
REEE 2,

2 THRERLE ¢ RBRLEDZ EREHD
WEEWRL, #ETE g & T FE T 180° i
DREZEZHRCRIIEI NS, ZIERPIHEICHT
BREZETE (, BoBMMEREAIRDEOR 2 B
MR R F T 2 Has T diTik D
DI ARIR IO L F T Blcd %o

o< (1) ¥ 5T, sin 20t TR 1x cos 2nt A5G0
R By IRtk o/ EREE  2(0/n?)
% (][I1+1[I._.) Ot 2n LBVTEL B,
BCRARLEREZOVADfI R %, EOTHL
& & HFLIERY O harmonic B HPERT AREEH B
ITHEB 4L5 & | higher harmonies T4 D i 25T
VBT REEMA~ZHIC R 2, R T

2. B2t 20T )1 L+1L) & bk
5 e JREHC BI L <2 il & b, higher
harmonics DFAELFe4] i B L OHNEEEM) &
LTREHATHHTELTH S,

q OB BAME —ic A X FERL T
RH LA~ ZIC BB IREEO sin KL cos D
HERCROTHLOBRBEMNTH 2, BIbl
HEREREE B LTIk

asinnt[(A—n*) +bicosnt/(A—n”)

= farsinnt/(a’ + D)+ by cosntf(ar’
+ 0 (" + 0.5 (A —n?)
= (a2 + b *sin (nt +€)[(4d —n?)
BERRIC e=tan ™ (bifay)

¢ LTAREMICE L T 1 B oERKHRSS
B, DT g ¥FiET ik 134FE harmonies T
FH¥E % ordinates L I~THELILD,

—%iT ¢ ORAME I T R ILOMROZE &
EBET v R 51X 3EERO  harmonic
B3l L DIEMICERT, ¢ REENO b EFRA
EABRILEL CTRAERZNLTH S, il
WD g DRREZEZBCRERDhE, HO
FEEOEE Y X ¢ ORREBREE BN,
Fi LT G 2 B ORI L I T LB H
NE, ZICTFHRDNBEMSNL I v,

HIE 5 72 Bl oFE i i Fig. 2 Lo 31T
BB R LI RADHRUESI BME b2, #HLE

OB HEER L, HAR R 2 HRETHE

Ta4, FHERECEN YT T LT
X, #EOEMAREZOFHESORNRADIDE
I EREORICET 230 TH Do
a5 d cHEicE L IR oEEMc g
HEOHMFREIOFAES L RYI THEMhb,
M REMEITIn 2R DAL L. f YA SIEE
& T,
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DR AR ORI b i (LHEEOfc ThRA L 2 2
© HEEEE s R zIER LepiE s
2%, Fig. 5 28 OEELEEERELET 2 iy
L, HOM i@ ok b suissE v 8o+
@Hf\#i—m@?ﬁﬂ@% LTEIWTH 238 L
OFEE TRT,

Fig. 6 (3 % 505, 4 @ER04MHO crank

effort fg-RETH 2 . :

T =M% R RS = 10 slugs 7

L= oS g OGRS =710 slugs ft?

HSRY @ ifE =300 r.pom.

B o3 EE = 1,200 v.pom.

Fig. 6 22 B4 2 fin  WBIOAR N ZE OB 7 7
DELL . oL EMB oS » BHllcEE
BVl Z 55 T & ok ) B\EEE it 2487
BOBE) M 2BRECHK LB 20 ¥ RED T
Pt '

S MG 2 RAROBE T (10) o

ICTRZ2REE BY, crank efort $5R3E 1% 1. (15 _£

O M AT 5 T iR A E R o SR
O T H, R (10) Ofific FEERER

i NEBEERIZT 0 55 —FDHEI~ 7 g
crank effort #OREIC KM EREIC—EF 288 @,
(E3r0c) “BEGIEERNG Qzy 350000 bl, Z)Z; tz):h oF Mt @T[_ﬁ ’E’E.H-Il FIE & 2 é
Fig. 6
:"‘ ----------------------- One Cycle =720 Degrees on Crankshaf.--———----===----—--- =l
:E" 157 |
8 PAN Full r.mlz - i‘ranfo‘ Eﬁo]m‘; GuLe
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s 10 ? of Mean Torque a,=1-25.
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TABLE I. Varurs of Siy 6, 81w 2§ erc., Cos §, Cos 26 Eve.
Coefficient of
U Value 5
deg. s ay | 0 as L a3 a4y f ba b3 by
(15_ | (sin §). {sin 28). (sin 3§). {sin 44}, {cos ). (c.os 2@y | (cos 3§) | (cos 44).
| |
0 A 1 0 0 0 all S L 1 1 1
45 B 1 0-707 1 0-707 ] | 0-707 I [i] — 0-707 -1
a0 < 1 1 0 -1 0 1] —1 Q 1
135 D 1 0-707 -1 0-707 2} — 0-707 ] 0-707 -1
180 E 1 1] 0 0 i) —1 1 —1 1
225 F 1 — 0707 1 — 0-707 1) - 0:707 0 0-707 -1
270 G 1 - 1 0 1 0 1] -1 L] 1
315 H 1 — 0-707 —1 — 0-707 ‘ [t} 0707 ] — 0 707 -1

2, ZiTlt crank effort s ki { OB FED
0% T 3o ThH % (10) OBOXNEEICHEE
BoNn B FEAEHTE L v,

0°,45° 90°, +++» 316° [T 3% Te % A, B, C,

voo JT b+ 2, 8in 86,5020, - - -¢18 @, cos26, +» -
it Table I jT3d, f~E

F=a,—0.707a; 4+ 0.—0.707a5 + 0 X a,
—0.707b1 4+ 0% by 4-0.707b;— bs.

ARDLEN Y e T 5 BrhEtE 85 h
Do PEDT aos a1y @2y a3y D1y b2y by De BSPRSEZ N 24

BIEEOfE D IT 0 & 22.5° b 45° [Tt v
ek RIE Fig. 7 o b0 & % B~ , Fig.
6 LRAVWICRZ VD LEDLND, %ﬁ%’:ﬁﬁuﬂh
FEEETREAB,

Z & 225 RPEOTHROKBOMORERIE.,
Fig. 6 [cBiin TR E iz crank effort @
BT R D X AFT 5

o T 10,000 g %:éb: TZEOBMEICEL

7 \ 0" 45° 90 135° ]80° 2‘)5° 270° 310
TATL 6 —1 1 '—2 ‘1 -9 —4
THIHhb,
Cy a (e s ?}1 52 Z}g E).;

1.25 2,02 2.5 1.52 3,25 3.0 3.25 0.25
%13

as FRD 27D Fig. 6 © B BEREED . O
SOEB X EfR D LD 20 HLofsRIT

4= 04:4
kR DI T
T=(2.028in8+3.25c0:6)
+(2.58in 20+ 8 cos29)
4 (1.5251n 36 4 3.25cos 36)
+(0.4481in48 +0.25coz4e)

—3.83sin (8 +58°9") +3.9sin 2(8
+925%') +8.59 sin 3(6 +21°39)
+0.518in4(0 +7°25) .. .. .. (30)

(30) oAF#ED 4 O EF ML Tig. 8 ITRT
e, HodttrEiicRehegchd, 2%
Fig. 6 icfs L crank effort pif & AnfTiciE & ds
7T, '

gm@%bkm<€=ﬁ LRET 5, ULEIT
n=2m|{EH
®oT (80) kR &E D,

T=3.83sin (nt+58°9") +3.9sin 2(nt
+25°6") +3.59 gin 3(nt-+ 21°39’)
+0.51sin4(nt+725").. .. (31)

I % I. offiic (slugs-inch?) TERIZ T 720 ic 12°
YL HOENICHK D JIsdE & fsec’ss b infsec?
ICHT 7B ic 12 Thri, FENEE T (ki &2k
&R OREOIEIEREZR L (gear ratio)’ &

RERILE BN WOT

L=10x12x4*=1,920
,=710x12 =8,520
BhesihasEERICRl & O THNE, 2 &t
OB NBEOEFHO L
III(I1+I2):0.184:

s BRI EE
— 7 sz gy +0.184 (RAMRRHR 112
— PR A
12,500+ 0.184(125,000 —12,500)
33,200 HEEH
Hic |
BRI DB T IR %

—=33,200(12,500=2.66
LB '
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J .8.
e
g T T-383 sin (6+58°8)—(1)
= /N +3-9 sin 2(8+25°6)—(2)
S e . +859 sin 3(6+21°39)-(3)
S ] \\ + .51 sin 4(8+ 7°25)—@)
5 5 LY
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- ] — \
S LT Ul VO B i . | i i
s i x o N / 7\ N ==
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BTG 250 MR R b TIRADOHFHES 13 24
=TaR TR +0.184 G M BRMR ) & n OFICHTEBT <2k, 27/ & 1 HEDO
—TIGEEERE) BT F Lb fiio 1 BEoRE tilhk v,

=12, 500+ 0.184 (—40,000—12,500)
=2,850 HEEN

& t %O 2

BHEEO S 25 CERLHE L, BO0R
IEBEPEROE WAL THAOMBEROC LT
Bo B AGHICEZBEOEHEER ICE OR R
DR B A, MBI 2P I RIEE A 7 27 Tl
BROBHE RS ICE S « BT R T 2 28 0iR
FIERDE T RARIT 7 2 B X DR AR EshEE) &
WF2MEHETH D, BIBRERNZEZERD
n 2,850 HEEN TH 5. HYWIBR N ZTE
AT DD HALOEIEICE~ BN 2 ¥ F O
NBHT ETEIRL, RTHERYE 28 CEERSE D
BEEY#ENEDL LD S,

HeRE & B E M ORRSEIZ . #oT (1) T
B0 LA WiEE] e IR R AR Es i ARk b 72
Wi 2ERiC, (2) BESaEIc g 23Rk H
Tk bRkt bz b,

EERL O IR NZE T T 280D 2E 0
BREE 20T n)AL+1|L)YTH 2,

HOFFRFMERMO O . LULORAEE T
BRARNESRME B, J OERED2
bW RLEMEDO DO L TR J=7[32 T. 2
% 207 [n®) AL +1[L) T AdL % & HAERHRT)

TEoC: 1R 2 B2 5
2m[n=2x60[300 &1 Hn=15.7
20T [ w)A|L+1]L)
=(2x12x10°15 x 7*) (w[32) (1[1,920
+1/8,520)=6.1
IEEREEE B A4, BiofR s odhiniss
BhidiBthoRhickl [[(L+15)=0.184 %
T, FFBICHE Mo8s LR BcED. SAL
higher harmonics [LIf+¥ 65, ZI3EIOHE
WER Bk 2 HEREHO 2,84, -+ fLOHE
I 610 1/4,1/9,1/16 -+ ++ {LITHR 2B TH D,
Rseiic 6.1 DTS TiphiE, (D b
A:(OJIHG .'IIL + l,l'lfzj
=(12 x 10%/6.1)(=[32)(1]1,920 + 1/8,520)

—123.2
363 B=(CJ]1)(1]L)=22.65
© Bl(A—n?)=—0.184,

B[§A—(2n)% =—=0.0263, B/ {4—(3n)*
=—0.0108, B|{A—(4n)*}=—0.00595
kD, HOTED Mk
¢=—0.705sin (nt+58°9") —0.103sin 2(nt
+25%6") —0.0388sin 3(nt + 21°89")
—0.,008sin4(ni+725)...... (32)
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BHEO—EOER T RILT 00=1.20 O Z A5
SR Tz hi~T . BikSEOR NS B,

0.705 | 0.108, 0.0388, 0.003 ICH LATS 55>
B, AD g B2 nt it 0 1% —0.705 sin (nt
+68°9) Dk ks nt it 0 ICiFEV, BFIE
(et +58°9) $396° 25 270° DEEETIE —0.705 &

+0.705 OO X FD, o EM~2T & L

T +0.705 OFBEETH D, ¢ ORAER 6=
270° —58°9' =210° fIEITHE 2, LLDPHIED g D
MTE T LD, R qg=0611c1.25 23 a
O I~ FeiE R 1.86 EBPE 18,600 BhEE 1 A31E
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: “ Hicycle” Eleetric Tools.

New Porto Rico Liner S.8. “Borin-
quen.” IL. M. Wick. 106-123

8.8, “President Coolidge” launched
from the Newport News Yard. 124-
125 '

Motorship Performance. 126-127

Exhaust-steam  Turbines. H. Bauer.

128-132
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Ll e

I\%ﬁﬂne | Watertizht Door System on the 8 8.
ngi- | s 2 1=
neergiug | “Borinquen”. 133-134

and Ship-  py ifring Oil for

oing Agel the Protection of

Tropulsion Equipment. G. H. Lam-
bert. 135-136

Refrigeration on Board Ship. David
Gaehr and R. H. Whipple. 136-157

[iesel-electric Drive for Tugboats. W.
H. Wild. 138-139

The Simplex Balanced Rudder. Olav
Ovregaard. 1309-140

Mar. 1951

| The Bibby Motor Liner “ Worcester-

| shire” 533-539

A New Trunk Piston Engine. 514-545
A New 0Oil Engine. 548-550
I&['tée V-Type Engines for Marine Work, 551
stor
ship The * Tjinegara” and  Tjisalane”
.'_.'2_! i-:"
(British | 27%9%
Edition) | A New Steel Hatch Cover. 553
Mar. 1931/ An American Diesel Engine. 558-559
Explosions in Motor Ships. H. E.
Johns. 539-560 i
Supercharging Diesel Engines. G. J.
i Lugt. 562-563
Journal | - A
of Com. | Priming in Marine Boilers. Sterry. B.
merce |
Feb. 19, Freeman. 3
931 | T ol .1
7 | Seotch or Water-tube Boilers. 2

Feb, 26, it
4 Supercharging. G. J. Lngt. 3
o I Auxiliary Generators. 1
Mar. 5,

7 Boiler Feed Water. J. MeNaught. 3
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Vulcan Gear &

Hydraulic Coupling.

Bauer Wach
Exhaust Turbine.

Licensee
Mitsubishi Shipbuilding &
Engineering Co. Ltd

Tokyo
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