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Appendix II.
Tabulated Ordinates for Curves of @, y, Cp, C,, B, and Efficiency.
[See §§ 15, 17, 18, 21, and Fige. 5, 6, 7 (Plates XVIIL and XIX.).]

Stip | Pitch Ratio. 8, Pitch Ratio, 9.
Ratio. i d ¢y | (& Effcy C, C, | Effcy.

o | 1013 o0 0 0 0 0 0 0

02 | 1034 | -000067 | 003044 | -001822 | -130 | -002148 | 001627 | -209
04 | 1056 | -000139 | -E.06598! 003791 | 312 | -004656 | ‘003385 | -341
06 | 1078 | +0C0217 | 010752 | -005922 | -406 | 007586 | -005287 | -439
08 | 14101 -000302? -015595{ (008230 | 479 | -011000 | 007347 | -511
30 | 1126 | -000394 | 021262 | -010732 531 | ‘01500 | 009583 | 562 /
12 | 1152 | 000494 | (02789 | 013451 | ‘571 | 019664 | 012012 | +600
14 | 1178 | ‘0C0602 | ‘035575 | ‘016400 | -601 | 02510 | -014644 | 629
16 | 1206 | ‘000720 | -04459 | 019618 | -622 | -031461 | OL7516 | 650
18 | 14236 | 000849 | -05519 | 02312 | *639% 1038948 | 020648 | 666
20 | 1267 | ‘000989 | 067528 | 02695 | *650 | 047638 | 024061 | -675
22 | 1299 | ‘001142 | -082065 | -031125 | 655 | -05790 | 02779 | -6%0
24 | 1'383 | -C01311 | ‘09916 | -03571 | 657 | 06995 | -031885 | -630
26 | 1370 | ‘001495 | ‘11933 | -040735 | -655 | -03420 | -036370 | 678
28 | 1-407 | ‘001698 | 14314 | -04627 | 651 | 10096 | -04131 | -673
30 | 1448 | ‘001922 | ‘17150 | ‘05236 | 647 | -12098 | 04675 | -666
32 | 1491 | -002169 | ‘20510 | 059092 | 642 | 14470 | ‘05276 | -659
34 | 1535 | ‘002442 | 24500 | -C6653 | -635 | ‘17284 | 05940 | -650
36 | 1-583 | -002745 | 29296 | ‘07480 | 627 | 20666 | 06678 | 640
.38 | 1635 | 003086 | 35120 | 08408 | ‘618 | ‘24772 | -07508 | ‘630 J
40 | 1689 | ‘003457 | 41986 | 09420 | ‘608 | 29621 | ‘084105 | ‘618
42 | 1747 | -003880 | -50418 | -10571 | -596 | 35570 | 09439 | -604
44 | 1810 | —034354i 60700 | 11861 | -584 | 42830 | ‘10591 | 590
46 | 1-877 | -004887 | 73280 | 13314 | -570 | -51710 | ‘11890 | 574
48 | 1949 | 00549 | 88750 | -14959 - | 556 | 62630 | -13367 | 558
50 | 2027 | 006175 |1-07960 | 16823 | ‘542 | 76160 | ‘15022 | 543

R e T



oW OB O& OM W oF o oW

RESULTS OF FURTHER “\IODEL r'“fOBI:."\V PROPELLER EXPERIMENTS.

Slip Pitch Ratio 1.0. | Pltch Ratio 1-1. | Pitch Ratio 1-2.
Ratio.| C, C, | Effey. =~ & | Effey.|  © 0, |Eficy
0 0 0 el va e 0 0

‘04 | ‘003410 | 013061 = -370 | 1002573 | -002795 | -394 | -COL991 | -002574 | 425
‘06 | 005557 | 004781 | 470 | -0)4192 | ‘004365 | 493 | ‘003244 | -004020 | 521
08 | ‘008038 | (06644 540 006081 | -006067 @ 563 | '004705 | -005587 | -385
‘10 | :010986 | 018666 , +590 . 008290 | -007913 | 612 | -CO6416 | 007288 | -631
12 | ‘01440 | 010860 ' 625 | -0L0870 | 009918 | 648 | "008408 | -009133 | 564
14 | -018378 | -013240  -652 | -013871 | 012091 | 671 | -010736 | -011136 | 687
‘16 | 023045 | 01584 671 01739 | 014464 = -690 | -013455 | 01332 705
‘18 | 1028522 | ‘018670 | 685 | ‘02152H | 017048 | 703 | +016658-| 01570 716
20 | ‘03489 | -021758 | 695 | 026320 | -01987 | TL1 | -020378 | ‘01830 723
22 | -042405 | 025130 700 | *03200 | -022947 | -TL5 | -02476 | -02113 726
24 | 051235 | -028831 701 | "038666 | 026326 | ‘715 | 102992 | 024245 | -726
26 | ‘06186 | :03299 699 | ‘046545 | -030035 | 711 | -03602 | 02766 721
28 | 073965 | 037358 693 | -053815 | -034113 | 705 | 043195 | 031415 | -T15
-30 | 08861 f 042275 | 685 | (06686 | ‘03860 696 | 05175 | -035555 | 705
32 | -10600 l ‘047703 | 675 | -07998 | -043565 | -685 | -06189 | 04012 694

02 | C01573 | 071471 | 228 | 001187 | 001343 | 244 | 000919 | 001287 | 255
|
|
|

34 | *12657 | 033715 | 663 | ‘09552 | ‘049055 | 672 | -07393 | 04517 681
39 | "15138 | (060391 | 651 | 11425 | ‘053515 659 | -08822 | 05078 665
38 | 181507 | ‘06790 | +638 | +13693 | -06200 643 | -10596 | -05709 648 i
40 | 21700 | 07606 | -624 | -16372 | 06945 | 628 | -12670 | 06396 631

42 | 26050 | 08536 | ‘610 | -19660 | -07795 | -610 | -15210 | 07178 611
44 | +31370 | ‘09578 | -593 | 23678 | ‘08747 | 991 | -18320 | -03054 591

46 | 37865 | *10750 576 | 28580 | -09818 ' -573 | 22115 | 09041 371
48 | -45870 | 12078 358 | 34620 | -11030 | -554 | 26788 | .10157 551
50 | 55800 | -13584 | -540 | 42113 | -12405 | -535 | -32585 | -11425 530

Slip Pitch Ratio 13. | Pitch Ratio 1+4. ’ Pitch Ratio 1+5.
Ratio.| 0, 0, |®fey.| . 0, | ©, |Efey.| ¢ C, | ey
0 0 8 | P G s G o B 0 0

02 | 000726 | 001147 | -274 | -000584 | :001070 = +285 000475 | 001003 | -303
‘04 | 001573 | -002386 | -446 | ‘001265 | «002226 | 465  -00L033 | ‘0)2037 | 480
‘06 | -002563 | 003727 | -540 | ‘002062 | 003477 | 558 | ‘001684 | { 003260 | 570
‘03 | 003718 | -C03180 | €01 | 1002990 | -004832 | -616  -002442 | 00453 626
10 | (CO3068 | ‘006756 = -645 | 004077 | 006303 | 656 ' -C03329 | -003908 | 665
‘12 | -006643 | -003468 | 677 | -005345 | ‘007900 | -6S6 | -0)4364 | -007406 | 695
‘14 | -008479 | -010323 | +699 | 006822 | -009631 | 707 | -0)5571 | ‘009029 | 715
‘16 | -01063 | -012350 | -715 | -00855 | 011520 | 721 | ‘016984 | ‘01080 728
‘18 | 013159 | -014555 | 725 | 010584 | -013579 | <732 | (008642 |-012728 | 737
20 | -016091 | 01696 | -73L | ‘012946 | ‘015825 | -738 | -0105T0 | -014832 | -743
22 | 019571 | 019590 | 733 | 015735 | -018274 | 740 | 012848 | ‘017131 | -743
24 | -023635 | ©02248 | 731 | -019010 | 02097 | 737 ‘ ‘015522 | -019655 | 741
26 | '028448 | ‘02564 727 | (022830 | 02802 | 731 | (018685 | ‘022422 | 735
28 103412 71 02912 | -T20 | 027445 | 02717 722 | 022414 | 02547 726
30 | -01038 | 03296 ‘710 | ‘032880 | ‘030745 | 712 | -02684 | 02882 | 715
32 | -04890 | 037195 | 697 | 03933 | 03470 701 | -03212 | -032524 | 701
34 | 05839 | 041875 | -683 | 046917 | -03907 686 | 03835 | -03662 686
36 .| ‘065982 | 04708 668 | 05617 | 04392 | 669 l 04587 | 04117 668
=8 | 08371 | 03293 650 | 06734 | -04938 | <650 | -03497 | 04628 630 ||
40 | +10038 059295 | -630 | -08050 | ‘03531 [ 06574 | 05185 631
42 | 12015 | 06654 | 610 | -09667 | ‘062085 | -609 | 07894 | -038195 | -609
41 (--14470 | -0T467 | <590 | 11640 05966 | -588 | -09506 | -06330 585
‘46 | -17465 | 033803 | -569 | -14051 | ‘07820 | -566 | -11475 | 07330 “H62
48 | *21155 | -09416 547 - ‘17020 | -08785 ‘544 | -13900 | -08235 540
50 | ‘25735 | -10590. | -526 | 20704 | 09880 | 521 | +16910 | 09262 516
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Fig. 3.

Fig. 2.

Fig.1.

~ NORMAL SECTION.
ON MID IINEFS OF BLADFESs.

WIDE TIP BLADES.

ELLIPTICAL BLADES.

(DEVELOP EDOUTLINES,)

(DEVELOPED cuUTLINES)
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PLATE XVIL

BOSS OF MODEL PROPELLERS,

SCALE OF DECiMALS OF A FOOT.
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_5 EFFIGIENCY CURVES®
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CORRECT FOR 3 BLADED ELLIPTICAL
OF O.45 DISC AREA RATIO
[seE TEXT §18.]

PLATE XIX.
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Fig. 8.

EXPERIMENT EFFICIENGY CURVES, [§z20]
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885 PITCH RATIO

THE FIGURES ABAINST THE CURVES IN Fig §
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o Fig. 10.

THEORETICAL EFFICIENGY CURVES.(SEE APPENDIX 1)
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SCALE OF EFFICIENCY

SGALE OF SLIP RATIO,

SCALE <F EFFICIENCT.
51

i - i2 i ¥ i4 (22 L8 i 8 0
Fig. 11,
18 { & O e
[ THEORETICAL EFFICIENCY CURVES. [SEE APPENDIX 111} T e
- * v | — -_fj ------
B L
!
L6 : E
A '—\!h“‘—\a
i i i A
JREe T e =
= o i R T e R R
=4 ;E 1)
- : i : i
o § ‘: 4 '7
: ' ) ' \ 1
P e R s : e
o =1 { 1
TP S e B B i
2 h A 1 . { 3
: ! :
| i i
k s ¢
i . : 1 i
SCALE OF RiToH RATIO i
‘ it i8 gl [H4 UL 1.2 1.8 114 L5 %6 T

b



EE R EAE S SEEERE

4 .é-ﬂ@vﬁf\n@b Tm%wﬂbf\ .ﬁ

e il

T VI TN 2

OR LA oBEEVNUE R~ e IR VS
WKﬁé%%ﬂ&&E%ﬂ®@§,X
BERDEBC REL RS

R ®m =& % om

m%%muﬁﬁaamﬁnm?ﬁtﬁmﬁu&%®f 2% 5@ o

_ HK¥EH &%%@TN%ﬁ

Mt s o VRN RS el R S HIEEL DR OE K

EVEERE" BEXSREOEERE" BEXSEROENE
B 2R QI L B 0 O LR B o LR 2 e
&uL1KM®ﬁ%%%<:&b6«L‘%ﬁﬁﬁbf%buﬁam
LUROL VB FUES L DEORENER " Hr N

HER RN HURUBL VMEQE LR P 0 ARSI
ROLEL o’ Mg RmlCE o 2P &7 REERXDE

HEFOKH VR0 1" EUNOmB LY =0
S e BRELRR e RATRRD

RO EEE OB UE D S IROMEAEO N~ » A5

g JUVACELS SCIERESS RS HeNRE BN - E N

O SR RS I L WO P NYERY QR G re oms” |

BELoBE e 2v” %)Ejﬁd@%uﬁg?ka.&eT%%W

EEbOwuRe” BHELZMRES TadXh20HA" Pad” f»
g o 5 | BERVARSHNOE |
R@mmnma&:+w\WEMﬁﬂaa%®mﬁ&%&%bAﬁ:_
ECAVREEYOL HERPIRECHEV!e RELNLS" 2
HERABEEOEN S hEE L M o M RAD KPR O RLKEBE Y
DRy 0 PR AT O NWEER D B EEdo8” BEON
12 E) A I A e 07 B 3000 o §Y 9 BR 1 A4 0 IR SR Q X
RS IR ROK SRS NOBfm 2 oo | XD EM 0 e | 52
DEPERSOL” 2| |EORIBLECHREELEM S HEE
DB MR QRS IR O YRy o BPEIRORE
WL P HKON VEROKE L Mk H” 0 HELRSC

AT NN N

ﬂ}t.

g

BRI
Q| 5E
NS 1

A A ﬁ

| BEEESY __
WO ER _
NEEVE R
) .

T




i

B XM MW R @ B oM

il
e AT
: L $
EEE=Y &% W;\; W Mg NS
SO KFE s ) Ki ot DT
NS - S KE
o ﬁ e [NEYTN !
g 4 T smexs TR ol W B SN
?.". : —O%Lc.mﬁﬂoo ﬂu". - ..-EET;}_.
i . eaiA . ) R 7 L SRR
A LR _ \ e S <®R
|\\\|\_ L2 e —— ”#r.rfrr. & -|\.fm Q At
) P axﬁ s J ENESRE an oy ) e G AT PREn T ) 8y
i R RS LT ﬁ¥é¢ BRERoFEHUNELEROVi o =L E 8RRy
?M |\\||1I|Il1|.[-|l -MI -~
. B e T U » PieDe" SECEE M BREQIMINED L IKERY
: | O NVFEUEPEaDL” R E2EPSET 500 X8
REE e ORis©-o" SR e XERSe [0 RE-" HfExR
& NP -
i B B 82 SR MO v v oW " gL IERYNEQ R L BEM ¥
N 14 "
= SO IE MFERo~vP BV EXSENESE~" ERXKRKRLE
Q A
i v0 v 380 BRIEYS R O XD e A~VER-0 " HiEEtn S
@ e NELETPO0 alva” EREXER Y ABEENHE ¢ " B
- SPVSEN Sl ! - INERY X gl B o :
o X Te———F H 10 OV ETDSHVEE e v S’ EHOKTFRIE T ERio o
" ST S SO IMHREYIL IR U RTRUEBIE 02" REIHE L Ko
/\\n\.\. INEE
| REO" HugePERA-ER e U’ B KeRERE
i T




mORA B O W WM & & B M B

HEOBEVE~" BEHUKORTREKOSLUEE OV EEEY
Binfe " MFEZLRPRED” GOHER L HEM o wn”
HER | HOVEHWORTREFED" B KRV BMOK
R | EEHESIVEEE 00" EOZEEORU BRI R
EOHE LK RED°

BH YDA R %_ﬁ:?fﬂfu%aab OIS & jms
OIS T LBORUESR Y MBERQW L2 5" N o Mg
~OR” ERBEMLE QR HERENS XERY B e 2
MO RNE S WWIERH VB A0 Y D8 B
HMERLHE - oR @Y ERELVOPRBLRE ¢ MEER
o’ KESEHLWEE VB o WSFES oME oYY
B2 0 ¢ MBS YR HERECHESEORREELE
P o BHmBEIE LW QYO
REESEORBUROVHREAREELRVNIEEY <" &S
Ao RIS M E & REBABRL K4 O BRGL 3 4
OB RADKERIOVH ST ELEMO Y nE” B0 2R
e ¥ D7 BHEBOEMELRL O XTLES EURORERCY
LR RSEEQEng” EqoBLu O B 2 ERRT NS
REIPEY 020 2450 ¥ O (NUDRL 42 <)°
FRORKZIEY | ESHECEEBEVE « LK NYERY-OS

e &% EohQ

ﬁ%ﬁbﬁﬁ&iﬁﬁ EEECLESHRBELER
%RMihﬁﬁmléﬁ?mL Eupgit” 2

BRSO
e VRS =7
WER O @?6$.Eﬁﬁﬁ:ﬂak;%oﬁ%w:%%b s

SPEMW O EL R P NVRE 020 e” fROZR
L TR 20 R IO P SR e ums” e RIR L EEEEY
Yo BEROEMEZECNTRBLER VG ViIg2" F ||
EHERK QPR EENE (o e { Dore0

|

m%ﬁﬁ)ﬁﬁmﬁﬁéaﬁwﬁﬁ-,muﬁ&bamﬁwﬁﬁmﬁ,

o0 Y O RGINE S P M E ORI B SR OEN
QTR S B RAQERMEF Y DB H O EmI e WisaT
KLU~ E D 4o XTIRPOLESHE LKL OV E r LS

P Q IR VR DR Y00

KUESAOERTEOMR” GERLEORRLBIEI MV M |

LT P RERY Qi©

Bl | ZES0ZER " EEEX i

k&:ﬂﬁ&ﬂ:?mt.iﬁiﬁﬁﬁ% L BRERVE |

RE | @HRL VECHRER-OPESRREARRIIX |
RREVRIE-SHERULKP IR ~FR ROV

SRE

s g it

EHYNM e~ BENERORH-REE-LECHROREN
WRQLURS M RENH L HOBERELEHQ vV -2" 18 |

fa T



HE
pi=]

BB OB % W Wmg & B M

YRR UR EFEKSEN! [EREVX -~ RELIKP-R-E2RE

T e e o s S T T s B

ﬁ@ﬁcﬁ&%mﬁm;hbrgﬁwmﬁ@ﬁ<«L‘%mw&ﬁﬂ

I

wmwmnﬂ..@m&baw;h”u”mﬂebeum?% Y eake Z%QMWﬁﬁ.mw ,_Lm&%vio

SRt ) SR A 0 S ED ) R S ISR K 1 I R e 0 © kR 4800

e e BuEREL’ ﬁ‘%LZ%@M@TaegomaﬁﬁﬁmuEcmm%ﬁﬁﬁbm‘=
T NSNLESL | B ERPNEOEYRARMERE U~ NLXOPEES K i
ErovEREY | KESERGHLOFT NBLEOEMKRVEP Y " KEE
S HROHES | BLH- REBOEMNE” BOBEISERINK Y g’ HERIS
1§ B RE HERDM2Q | REFKROBR Vw0 2" EOVEI/ Y mERI~" 8
_ Wt Y | DNEEHESNRBEST HERLESEAP e BRRER
a ESCEEON | B Yl o Kl EESn R B S REMRR DT J
BV e~ NﬁbL:‘%mm&iﬁﬁfﬁmxifaau%a:&ma«L,!
B edNP - HERHEEE BB v E | Sowige” | BEOPEREY B e X HEHUAHEP o RBSERCORE
_E%kﬁ&&%%&@@%ﬁﬁﬂ%%{«%:;b‘ﬁ%@ﬁ%uﬁ DRI L BRI M e ) ol & K it 0 8 B0 LIRS O
DR HRUBEOKLVE | B0k e V07 BOVRERER | 027 B EXOSRELEXRHML K EERORLS EEIN
SREL B YUK KM EOIEEQ KL LBES ¢ s 0" H1 088 KRBV D BTN | R BE S0 SRR
£;ém®+5i;b&%i.a%®§<am ﬁ:1$®f(5% i3 B0 L A0 Y D7 ED BB YT KED
FHEKme ¢ O mREROERUREF CEQovh N E | FOERL KD OBENHMRE | tof Ol HES LRI
% %a%f%ﬁ)mﬁ%ﬁaﬁazﬁamb IR EQ ﬁa%mcf.ﬁgzﬁﬁLﬁméaN<.ﬂ%ﬂ%ﬁﬁ@ rﬁ ]
LELFEO” FGRIEZ L ER S QEn 9T MELHD” | PEIEERLOFEHRHOBEELHORR” BIRRSmLL
EUEUNBESOR L RACEE VS Y O RBLRoVHOER | nB@olL L Balidut0e ¢ ogk’ %%éuﬁmrmﬁwﬁﬁ
ENE | QHRVNPEHevp i ELReFEASE U EPSE | MBS CESD” BEOPHOPEEXORELSBNOEQ Bo it
B p W NRENELEEQEIEVES VRREODRY Oug-o" | wugen” Brlbumoiue Y -0 ~




T

TS

R B W R e & B oMo

D‘%‘E

- OLZE ™ te=n, LRy

RAA 4" —nF—HoR

1
E%:miaﬁﬁ)&&;mﬂaﬁﬂ:ﬁfﬁ PO Ne” TR
ENHER-OHBRLEVEVE I IEYOQ R IREZBNO
ﬁiixﬁm:%ﬁaﬁwm#&&ﬁT«3&#%%&&#¢«3%_
mésﬁmah&@mﬁ:;buﬁm>mb‘3nr%ﬁ)_H%ﬁ“

© ERENRE+2H" KiZdeHERS K [+XPEHe28%

TR P mRRYECEPEEVRED WO
P | HEOBBVER 00w X& | ZEBSOELHRY
Fon L P RMBESHEM®S Y mllRMER ST

VSO O M0 1) REMEK 44 0 0 Q g %ﬁ%ﬂ%ﬁf
ww REBLER BN HEER
%ﬂ%a@ﬁumfzﬁmﬁﬁ%ﬂ&mmﬁe®_mﬁmuﬁm
Mot SRPOERIESEERS oKL OV XVEOHKE |
SEINHTEEEOPEH XU Ie09 N " XAKPEEm
BROFR2 e BRLUFT P NYILEED @ <Q " Q3RS

w..u:“.k!..ib

) h

+,
Biwi”

i:lza
=P

W B0 0 Q fb o 0T

EZEQITNRIEE O HEREVWERS I YL EIEEHEE,
e’ BB EQ MR BRI R Y AR OEe"

N Q W RROIE e 1 R QB EE L e R RESON @

wﬁgom@ﬁ@ﬁm@ﬁﬁ@mfmmmurmﬁﬁﬁvﬁmgam@
| B BB ORE

Lage R O QN o0

RERE KV HRIE2HERITRSHI BeWHBEY b

R ORT WEQEBELUKIER ot wvELR " KRER

%nmfnﬁ£®$ﬁﬁ%@u.~ﬁ®@3&%<3:a&&ﬂﬁb
E@Laﬁmmﬁuﬁ%®Q.:££b%o

LOHEmAAND DR DN N

,._ —QEImUOP T AD R —NNET 9 e NUKGRK BN
e El S | EOEFT VT cESYLE

T

AN A SEEHORTL K

BB VR O R T E R IR KR GEY W N L O

o R vKan X NLEE P | HOBRRVEREZEIMS
ERVEREEESc NS ERE | OB LN eEES
HES @ Rn b o’ ESVEFQREORIERER S 2K
RBELIERPC QO H | <eENTHOmM SN TR e H ey
12,8 0 0 Q AQAN 37 E 4R 1 i PR 140 ¥ D iAo 2 S o7
HULHRELEOR-BROm O Eel s ngERvEQr” SvE
ENKEROBEVE IR0 ~fn°

EHOXL | QWRnE K eRE S || EORERB IR
| MuEe e T e a kS HERRER LN HERE B

KFR




B o8
=

O W W e B oM

A

Wk

IP o0 HRXQEVENE | QERIER IS Gisf"
NVE | OWRRD UKo BRE L D3l Mominiid
R OPT NUE | CEEXEARVE(E | QBRI WERL
i HERBEIRBL 0 o RO NEE e m” N 4° =
BEBE | R PELY OS2 ERUEPIRSHEE
om0 uNiERD o0

REQEESEII+ 1 27 N+1E" H+{ECRh+H{EQER

¥l

Q0Qid.a9

Hp ¥ = Sl S A o
REB OB OPEAKE 4440 4450 4575 4575 4575. 4575

WHRCTREBESN-976 978 978 . .9.96 9.96 10.12
BB Jpounisriammmsisnimepernrinesien 1,183 1,116 ¢ 966 - £,L00 1,120 {F195

170 65} 661 681 ' 691
B s sessesrairicimimeenn TP 1T.8F 180 < 1810 1180 38,0

PR i1 80 <180 © 1¥5 0 175 115 175
HEHERD (=2 Yy 7) BAD=TAESTD

@ oM Ot HEERED OV RPN KIE-L

Lo Em L IR E RN RRE S| | ERE e 8

_m

| EEEEREDWOPRERRIEEP Y SO FHida i

NSRS oNR PREESNCEESNECEK B

DR e IRV EE O L KEEQIRER @ K 1287
£ | HOImE Vit ¢ 2°
Cw g == VMRS o2 HS” BEBIEEEY a7 S
A R BE DS PED N 0B QEEL 0 s O N
P geo LESNX OIS o HaRR IR Ve LRawin® B
Oy s aieEds ) Ot QURELFEKOELHeERHONRR
gﬁ%uﬁﬁh;bﬁa:akﬁawunai@ﬁ%ﬁuﬁu1m$
@RI QR &0 @ IR S N0 BB B RENE 0 o RN
DR 20 UEEe e W T NYBELS SOOI Y n
RIES BRI CERY RE KEEE0QEUESER o

ﬁ{e

{

_m®FkE6uﬁG%:ﬁHMﬂ%mﬁi%;&x@a&L‘%au

.A..lw.mi%mm.nw.@._..;ﬁame B OS2 Qe _m.ﬁ%’ YmRg | Hatlza0 ) 52

| QHERIBERY D" BEQ | BUREOMVERD" WO w
| BRaESR Y e’ REQEHLEES G0 2R ED" Eito
”K&ﬁ%ﬁbeﬁﬁﬁ%ﬁJtﬁ
| VR0 E” BB ORERE
Muﬁamﬁkﬁﬁtmawﬂt

h
&
m
F
m
7.)
%
pii}
L
fi%
)i

XN
1z
%
s
i
b'l
it
K
¢
()]
Jig

REERBECEEOWMSHELE R O




i3

B O B & W oH e & B oA

TR, P

KLU EHRBERBUE O BT O N o RE s B 2 i
_Nb.i<®ﬁ izl Qo REHEHII NS HEHES 000N
REORY O ZORBELHoRERESERER el p4”
SELEVERON B REEEFHIS Lo B I EY EOESY
UREROC 0GR &0
%%3:&meﬂumrﬁﬁ@f%@m¢aa,
MESNWERDY o HORNBERKERS

Juﬁfﬁﬁm+m%ﬁﬁbf%ﬁxﬁﬁ

ik

TZ

PRER DDA
EOREERELSERR"
HEMORH L 4o | 29h” HERECOKRLUBEKS B LUK
Ve EOBERLE OV RS L RERREVE | @ ERWiEH”
BREEYHESOOR " BEEVYENM wRER "

X

<" HREEBARS

&

7

R B EoiEE B I RBHpED WK
L e BESR 0T KMENORSBIEN DS

_ euangaurmﬁﬁﬁﬁﬁu%nakm@x
BBVRRMDT MWEBQ Cxn N VEARY O HIE IR
CHRMBOLEL 4o MRG0 8¢ 0’ BOESEN

IR R\

QR
L3R

mgg |
SREEL O RERYL BV nBESBVER
R
.ﬁﬁf%&%ﬁ_
O RO KO LESER NELD” BEOLLS 0N

DR HERVK D510 08 i
FEEN SN 0 KR VMEY Y Bo@HIELD B
EVERDT REOBE VR 280 S S oh” BERRYE
Bt £Qvin (200 BHEL Mo L u@MR OV BRUKES |
(" BB OREROERD” HEEFRIKLOIbe
s _

(BE T EREET<DE—RdmARA =D MR —Radn LU

41Q )

{

QIREN w 1 = =k JORBEFEITE e ( —n " —HOFEE S KL
EoEMEQeY O Ko tEHEIAMFELS "nTasanrRAT ¢
e U H D o XEQEHR RV EBECEmBEORK

Mﬁrﬁfvlermﬁﬁbb‘%ﬁ$¢&%ﬁ?a‘
HERL e RR
HUNYRHE D 204
CRIEVRELEQRMLRAVESLE T e HEQ e
an® L0 g B’ oo NREQERL BVt
B 5 0 P

ﬁ

E

¥

;u'

¢

e
e

b3 mm% -

R & g 0 12 o

il
ﬁ

12

o PZ A WEPfr o hﬂ%?&%)M.
*
i
_

R M EI o DTG ) IRy 0 Y D7 _
RELES o ZR XS Fms 2 Bm L Ko b0 BB EORE %_
W S MMM O QR ROVE " ﬁﬁ@@b:ﬁé&&%ﬁ_

PRI SORK S RFHIR0 | BENID Y m ) SRS Y

|




i‘%

oK O & OWOWm & & B M

A O : _
IERAVERSEELRKY SfEeOr” ECESEE (XD
R uER) ORESRBVEEF e LB v SERON
%EﬂﬁaﬁﬁﬁuﬂT FMBUKCBERE o Ev i
4o Nodifr o BEERSBEEUERLE -V D7 EOVESY
RELEVERSERSBIRRULAFH O 2in 0 Va7
HERIVERP SO ECBORMBYTIRUELK PO il

S, EOVES" RERSE- OV ERPOLS U0 Y O Bk

SAUEIMT UK @ RFOR D" SIQWRL HROREE
inselRRe MR ¢ " ENHERD HREN -2 e ER 0

k&n.._moh.—ﬁ P Tmufxfﬁ_izaf&f._?uni wr\ﬁmﬁ®ﬁﬁ%ﬁ%
fon 0@ 0 RIS L HEHE o VBT @ D N R e Y O SFEBOR e |

OHEOREL BERCBEUES WIREVHNIES

I—;]

£l
=
b/
T
iy
i
ir
@

LUHOEREOREVOELROESHE V" BHRUEHELE M0
ERORIEL & S EOCECERESIZEERYEl e

&Y BEER
e’ BRI ELMREWEOMES 0 VO HURERE o OVE

RV w2 BEQER O ER L K RENE - O |

B0 ¢ MRIFRA ¢ OV HEReIBE LK EVES
PODY MRBERSY O KXo | EE W?«L\HBm%

41 ]

QRIERELKORBRVEEY DD MBI MRS | s -ofn”
NV D Q1L 2 MHQHF 4 IR L2 KW HEVE DD (B E
$20RY-0) FHERD QIRFBUKCONIESPBR O o

Vol R ETI PR AN R o BVEEEH L a T NBR R HIR
RVEEPO ST KERERZEKEY CRERHUEROESVRLC
HPJEEON 0K MBEBBRRB IOV SEETEH O
BEgEise” QOROERBEELES OIS V- EFOMLAED

RE o IPNVES” KUAKOELSF CEBEORRVEIE -
o RS0 D ©IRE S ®WRINVEOR e FEe e

BRE L o P EERINRES D" HUNBOHE L EOVESVE
HOENEIEDY o~ Y Mm0Q i LI

o
HOBIBVRELY DVEED 0L R0wQ 80

_$aﬁu;af%mﬁ%@%% Hu o RmNVEE L ERORR

01w QIEHE e MERRO N K woN Ve 2o 2
SRR KEE D 0 RS 0 BB W TR o ok I
SERY [ONN o RORERIVH" EXSHERC R H
MNVREBE < PoFUBRE0 ) VEEL BRSO Bd e

SEUKOERVESEM { v EEQRKIONVEL iuﬂi%i‘%_ﬁ& 022N Q DAL BTS2 2 R IR Y )" SRR 44 200

|

PNYERUES " BOVPEREEN Do D0 SRinEow
RYRE e U E AR M0 BEOR R VEEDY o7 ROEMm

ST T SO T e




s

AR L A

ERHE 2 2 OD | iy Y
o RE LB REOH
et EOEROE

SR M LR s T B2

R Y MRS R0 1) Ll iR Y O RN ¢ 2 B

BEOHRE

EuqoW HE#HME Y n oo | EQRMN

ME L B 000 Yo" IS EE Y 2o | B LR D QRN PRI um L H RS W RV
S R ReRKONG | Y O KO U-oREN 0 & R B Y nERS YRRV B
- RECRRUESORML 4oy | D BRFORBRURC R Bies” EXmiEL v S | EOK
/ BB Ao 10 IR 1o @ EER N | EVERA Y D0
f
J/
1 x._ RO A\ o0
/ MRAENT penmon |1 jQ R B
of HErER e Bkt
W PPNTITEE AN a0 2
\__ﬁ_x H_m BrgeA 4 BREd-FEQRBIIE
\ Lo M%MM_E ¢t RFELEYSREGE
' \ BE MM A
j \ i HOBERNEMESE R
[ Al e 4
! / Ergx. 8 SR 090" BOPNY
, .
i RORRRE g ¢t L RELUKCER
f I, BGIEEE NEE RO Q.8 K
“_,_ | B T
| g Bafhyse Y O ERUZEEQE

1]



QH#RERR
Y

HOmBITUBONON hch— kN H NN S EIda
A=fa N e T "0 A K S HERE RS EEORER SR
BLEOPEEEORENKYEY DN oML B BOR
BRUVMZ BREHESEL Y AR -Fo{BEQBBIn MR
EoXPEMT (5 < BEHIREHMIEE o 2O 2oL WK
€) URVEENRETLQES REERO o OV o i1 b
O R LIRS REV 2 mEI @ 2 Q~i” ES EEE <

Do NOeFEQ LIRS | VRNLEVEY X RERTENIE

HUEBOEEXYRE

RORRLBoR oREHBER L M0 vV BEERORKY |

S\ g2 B ol o 2200 5 10 HE AR Q A1 T W IS U A B0 S8 4

N iS” HEEEES WO PGSR0 Y D7 ReVBROBER (B
SRR L) ADERAREHLIKRSR D

W0 AL

T MBS 5 IR

BR22,7x0r1,v1 %@%@w.-u 21 6% 5% T9%

R R i el T " 8o

| BmrpR g ~2173%22 8¢ " 99
BRM(~4 2 B 251 ) -26 7 30 209

| #HEOER (REME-HE) LEvHRERs,

HHRM(Y 7 b o271 ) ~28 32 m?\l ;:-V_

mwﬁ 35 7 40 .—tﬁn " )
o EEREEY

B 02RO BRONKEEEv OV Y A R B

| L R @it e uin” EURRELERY | S EHRY Y

B’ IECEISNCREIEILENE” HOREEV DL v
LR RGO RS GERYEER Y nEERS QR
WP A 0 Yt REEQ R ) ag o BEEENIREE RS Qs

REMOMBERR - ol KRE A DO RH L0 28 VR
v 20" EXEROBldu st HESe ¢ Yol e’

ELE IR0 | EgURE | 9ol SiloEo" RMbEBES
U REY CEE LK RDOWMBR S REEOEEIES T D7
REQOEY R BET I )~ WEC
EDVERECEPARSE” HEHEOEM LR RENTOW | B
L QEE S80S N o EHER LB Re ¢ D°
FRAVBROPB L KO B BHRVE Y D°
3 , T —PH A 20hE  ERERR AR 2 MR
ORI ) B

DUISPEI | | i 239
BT ameeesdty 0 A 0 OISR | %

HERERZ [EYEE P RB VD00 ) wDEER

SFH




i‘[!_‘?

a W M

G I -

% W

FRUEAREREEOLEY | A ERTKOHIE v

HRESKEERLUVEH e HeL s EELE QRO W D"

A4

g B

LR e & KO- L2 RO R S B 10 B W A ¢ OO

Bap C BMYREL ¢ 2967 N | $RE L En - RE - EInR
BORE L v E S Y " BECERINTARMIGTS . |
RO K IRV 0 VIR v SEENQ BRI 1 & GBI
O | VRS | HEE Y O REES BT URE &

EXBrORBROHEOEEROHEIR V" oo | 47 HIOWEL NV ERumiE” 20 1) FRERY 4 0 P19 .0 msen©
MeoBES YO RrEREHSENEMELFELEEP Y~ BE | BECKEEESCEORKEEYRIO | B )" BIKQE
HEHBER P ofiar st EEEL Ko MO B8 3t Y | BEERCE LS v 0

" RVBREORHEROREVER Lo VRSBV RS LB | =
aau;bﬁéf%ﬂfwb.ﬁﬁ@?bﬁa%@ﬁ#umﬁumu_%%&62u@75ﬁ%%u4¢ﬁuﬁrﬁ%?«t\ﬂﬁﬁm_m
‘kaﬂ%&ﬁﬁﬁqb@bﬁﬁu@%%%%%?axLo _ | RE LS | DRI O BRROKEIT o EE
~ P o | DSEERAOEL" NHENDERE R W Y e Q 1 R
PEESRURERL P EER YO 4RUBE AN — XK | VESUES YD MERLE O UG RED w0z 2 E
EREL OV HEE | BREUea +{ERMI+Eoy &E_rﬁm ¢EERQ 29N MIREIRL VEEF @ vl R
HEELD L EATRO N HRE I+ E L %¢\%&¢bﬁb_®?wuﬁ ORTLEES S0 - U ER D D5 Y mAQENR S 4648
Kol BERSBLSOREERE VLIV 27 BELHONCE | o 280 30O /HUEESI2HEY 200

Rt muWEP ¢ O K- BB ERO QIEL B B ¢ Dwi-e” mﬁﬁaﬁfgwm%ﬁ%%ﬁ@¢auwbmﬂﬁumg.aﬁe$
NYREER 0" BENKOBRN L LI, ﬂﬁi.ﬁy/‘\ RERSELEEOPEOvE 2 | FRIVEIELFRalel ¢ O
=K R _tfﬁwﬁﬁm@é@KU$ 1] =g §:+1@®Jwﬂa$ﬁ@aunw.%%@mbfﬁﬂ%rtam%&w@ﬂ@%
“m HEIRERAS o W = ;K#®§za@$ra$@%“%ﬁbmzkiﬁQPﬁéiu DD 2 hE8.00

_a o IR EE O W BRSNS SR s o




WO B G @rﬂ ® & W W &

o EHY O

2 ST O T

Wi EEEQEHRTEAY o8 80 WEl T S IR b
154240 Y il ¥ O S WEE e LSO P B wowiRg Y D7
EHEL SR 4o RO LOHESEORTREEENSCER S
2R OBEReunt’ EEISoK o v REIEIEGY O B
RAL U BREEEIC AV 4T BIEV ARRRORED
D7 B BE VTR s 3 o Y
QB - FEOBEOVE L BEME K~V n S HESEe E o
Fqy O m QR e rfrQo KEQ
Lot IRl WRESELHAESRYIEL
Lro®eRXon ?5:&?«L.%ﬁ®fﬁécm$%r
RWEVEEOIL 0 Qs ZE WPV O J-RORH
At ¢ B E R EEIEETONHKREL
EEERD UREOBY O FoMORELICER
BUVEE-BYONg~o" YEEESTILS

%

=
2

.

k ﬁ X T

&0 43 IR 4

DEIP O KESER U QR R EaE

i ¢ -7 i | S RELEMIHEERNH-RRORBE RS

FoR®H oMo Y - REXDER KoERrfrtEE LS

SR ER (O BEMESRRIEEEQEE L BROVPES YD
Lyt

%%%ﬁ*ﬂv @ ~uA |

RELPR s ermoE<EL K RRBHEMERY D" BERES

I EE S L BRIEY (P EmKEY Bifeo L0 BEVEY
Of SR ERD OEREFEOVBE D 0 & ESY O gt
B SHER L S BB E DT Q{0 EITRER R 000 o R

IR HRS [ EFEL e BREREE v O LFoBRE

EXhrneouWE 57 D0

P o
KECForE XR EELE BEGE ROHERFHFERIPELKY
R~ BETZIBREL” NORER (27 K&l s~ > 0HE
NEE” EEorSREBIEC S LMOMLRA” SEFEELRD
PR LHIRVZEOEY mL e RinFE Ko KV EX O
¢ D" EERROKEFELTBOE L o ISR Hie
¢ #EE Q HrE W iEA 0 1 )~ ENAC
PR ERESRER | FRELEAMNHERHN+-E8
NELRPCEREOEQIRS TR EF o BBl V-7 HiK |
<UL VR BRL K OVREA L FQK LT RV 0 7

Fon S RIS Mo L2 o E 8 F il 2 Ll 2 B o kg i
¢ BEELHeRU SEEEVRMREORIE L il O°

KEAN s’ KM 2 St ¢~ Rifpito GERKE
ﬁ%%mmﬁuvﬂgf.%ﬂn@ln%uﬁcﬁﬁ&ﬁﬁfaags

BS e

-




B
=4

'%

'

%R W B W

ﬂ!

e RIERM IO DO P OREORE e un St HEOLE
N 2282950 10 -0 EL 8 B £ 0 %0 00 12 g o DB - ¥ D0

2IHR IR ¢ D° _

FEBMXBHERG 2 HE 0~ KU HED RS D7 RS
E2EQETHHBUAWEEE | FREZENF+HEFORERME
20 5o BN L ERQMEFEQ 20 WEE 0. B
REAFE o RofBr b 8’ (EEL - BEESEPDEN
fof BOP KEHEE 2 EHP S, o HEFREIEROP N
D | HBRERRICLORECEELENE” Eliron =

B RO REST N | IIERERY T RIECE B o bw
20 G s = i | HREOKENERI e 2 QVRE-STY

EHROVEL YT FHEORKUKVERNL Ko SO
Eo{D RESHEQEER R vn S EREEVER O M EY
¥ DTN EHEERRES BERC EE LB VRV IRG 0o\

_%?w

|

(HHREFURER™ ¢~ JBBHEL ~0)

EMROLRELE LN RONCEQEE ! 4o HPRIEL S |




i
i

% ® @

THE POSSIBILITIES OF THE
HYDROPLANE.

For a great many years the possibilities of
the hydroplane have been a matter of dis-
cussion among those interested in high-speed
boats, but it has only been since the advent
of the petrol motor that there has been any
practical development.

kW % 8

| plane should float when at rest,

The essential difference between the or- |

dinary boat and the hydroplane is that while
the former has a displacement which is at all
times approximately equal to its weight, the
latter rises in the water at full speed to such
an extent that its displacement is practically
nil,  The principle on which the hydroplane
depends for the maintenance of its position
is, in fact, exactly the same as that cont-
rolling the motion of a flat stone skimming
along the water when it is thrown in playing
““ducks and drakes.” In order that the
stone should stay at the top of the water
when thrown, it is necessary that it should
move at a certain speed, and similarly, in the
case of the hydroplane it is necessary that a
certain speed should be maintained, or the
boat will not rise out of the water as desired.

ik

It is, of course, essential that the hydro-
and also
when running slowly, and it, therefore, must
have sides giving it a reasonable freeboard.
The original hydroplines were built wvery
much like a punt, with a flat bottom of
special shape. There are, however, many
practical objections to this form, for although
some very high speeds have been recorded
in proportion to the size of the boat, such
vessels are absolutely useless except in quite
smooth water, and, further, below a certiin
critical speed are very inferior to the ordinary

| boat.

It is for these reasons that the hydroplane
was not of any practical use till the advent of
an engine which was very light in proportion
to its power. At low speeds the hydroplane
has a very much greater resistance than the
ordinary boat, for the reason that it has to
plough through the water, and is of very
At a certain critical
the whole boat lifts till
there is really no bulk of it in the water at all,
and then it skims along the surface of the
water with very little resistance. It is
obvious, therefore, that the hydroplane will
have no advantage over the ordinary boat
unless the engine is powerful enough to main-

inferior form to do it.

speed, however,

= . i
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SECTION AT 7

The Hydroplane Boat ¢ Miranda IV.”
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involves an engine weighing some 10 lb, per

run either at nearly full speed or very slowly

her with the Gyrinus, a 26-ft. racing-boat of
ordinary form, built and engined by the same
firm.
identical engines, having four cylinders 4 in,
in diameter by 7 in. stroke, and capable of

driven too hard, it was felt that there was

tain the speed at which it lifts, and this
horse-power or less. Such engines were not
commercially available till the advent of the
high-speed petrol motor, and hence it is only
recently that the hydroplane has made any
notable performances.

The great objection to the ordinary hydro-
plane for practical work is that it must be

indeed, and that it is of such a shape as to be
absolutely unseaworthy. In order to get a |
speed greater than can be obtained in an
c'rdinary boat, and yet to avoid the practical
objections to the hydroplane, Sir John
Thornycroft last year built the Miranda IIL,
which had great success in the small racing
class. This boat was 22 ft. long and of great
beam, and had a flat place amidships, and '
also a flat fin carried horizontally under the
forefoot. The advantages of the hydroplane
system can be seen very clearly by comparing

Both these boats were fitted with

maintaining about 6o brake
The Gyrinus was the fastest boat of her class,

horse-power,

and was capable of maintaining about 21
knots, which is in itself a very remarkable
result when the small size is considered and
the speed which such boats could attain a
few years ago. The Miranda, on the other
hand, could go 27 knots, although she was
4 ft. shorter. While she was quite satis-
factory as regards speed, and a good sea
boat for her size as long as she was not

room for considerable improvement in the
practical qualities, and therefore Miranda 1V,
was built. We published illustrations of this
boat in our issue of July 15, and now give
engravings taken from the patent specifica-
tions showing the principle on which she is
constructed, and other engravings illustrating
the general arrangement of the actual boat.
This boat is 26 ft. long by 6 ft. beam and 2
{t. 6in. deep. In the general outline she
approaches very much to the shape of an

ordinary boat, but the bottom is specially
adapted to make her skim at high speeds.
This arrangement gets over the difficulties of
the original type of hydroplane, for at
moderate speeds she goes through the water
in a similar manner to an ordinary boat, and
the variation of form necessary to make her
skim is so small as not materially to affect
It will be seen from the
section that while she is necessarily flatter
amidships than the ordinary typs of boat, this
flat part only extends a very short distance,
while the form of the bow is not materially
different from that of the ordinary high-speed
boat. There is no reason, therefore, to think
that she is in any way inferior to the latter,
When running at high speed, however, the
boat lifts till only the part from A to B, Fig.
4. carries the weight, the rest of the boat
being entirely clear of the water with the
exception of a small length aft of C, which
may have enough weight on it to make the
boat stable longitudinally. The greater pait
of the bottom is thus entirely clear of the
watet, and the frictional and other resistances
very greatly reduced, It is remarkable how
small the disturbance of the water is, con-
sidering the speed of the boat.

The engine is of the eight-cylinder diagonal
type, having cylinders 4 in. in diameter by 7
in, stroke, and is illustrated on the next page.
The cylinders are cast in pairs, and have the
inlet-valves over the exhausts.

her performance.

There is one
cam-shaft to ali the valves, the inlets being
wotked by rocking-levers. One carburettor
is used for all the cylinders, and there is one
high-tension magneto. The crank-chamber
is of aluminium, and has three bearings for
the crank-shaft, forced lubrication being used.

The displacement of the boat is about 25

| cwt., and the power developed by the engine

about 120 brake-horse-power. It is impos-
sible yet to speak accurately as to the speed
which this boat is capable of, for she has
only been in the water a very short time, and
Almost
directly she was finished, she had to compete
in the Bournemouth Centenary Regatta,
where she was very successful. She has,

however, exceeded 31 knots under somewhat

has had hardly any tuning-up.

m{g
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unfavourable conditions, with several persons
on board, and it is hoped this figure will be
exceeded when she is properly tuned up. A

speed of 31 knots in a 26-ft. boat is, however, |

in itself remarkable, and it is interesting to
consider what are the possibilities of this type
of boat, . Other things being equal, the speed
of a boat varies as the square root of her
length. We can see the effect of this propor-

tion if we consider the history of the torpedo |

boat and destroyer. The original high-speed
boat, from which all these developed, was
one called the Miranda, built by Messrs,
Thornycroft and Co. in 1872.
about 50 ft. long, 4 tons dizplacement, and
with 72 indicated horse-power did 16.2 knots,
a speed as remarkable in its day as that of
her successor now. The early torpedo boats
were simply boats of very much the same
size and speed as the Miranda, but as greater

This boat was

speed was desired they were made larger,
and it is curious to see that in practice the
speed has gone up very nearly as the square
root of the length. Thus, taking the Miranda
as the starting-point, a 100-ft. torpedo boat
should have 32 tons displacement, 575 indi-

cated horse-power, and go 23 knots. A 200- |

it % & & W W & &

{
|
|

|
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ft. destroyer, in the same way, should have
265 tons displacement, 4600 indicated horse-
power, and go 322 knots, and these are very
nearly the proportions and speeds of the
boats of these lengths, though there has
been a certain tendency to increase both
weight and horse-power. Thus, although the
Miranda was enly a fast pleasure-launch, she
was the starting-point from which a large
engineering development proceeded, and
which has had a very considerable influence
on naval warfare.

If the hydroplane can be developed in the
same way from the new Miranda, we should
get a boat 52 ft. long, 10 tons displacement,
with a brake horse-power of 9350, to do 43
Such a boat could be hoisted up on
a battleship, and might have very great uses
for dispatch work, as the speed is consider-
ably greater than that even of the fastest
destroyers. With a boat 110 ft. long a speed
of over €o knots would be got, and with
larger boats still higher speeds. The con-
struction of such boats depends, of course, on
engineers being able to build larger engines

knots.

without increasing the weight per horse-
power, and it is not suggested that it would

THE ENGINES OF THE HYDROPLANE BOAT “ MIRANDA IV.”

CONSTRUCTED BY MESSRS. JOHN I. THORNVCROFI AND CO., LIMITED, BASINGSTOKE.
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be possible, at the present moment, to build
a petrol engine of several thousand horse-
power, and of the same weight per horse-

power, as the smaller one now in use; but |

there is nothing impossible in the supposition
that such engines may be built in the near
future.
been quite impossible to build large marine
engines as light per horse-power as the
original Miranda’s, but with experience it
has since been done even with horse-powers
of over 20,000. Similarly in the last few
years the power put into motor-boats has
gone up from a few horse-power to 800 with-
out any increase in the weight per horse-

power, and the size of engines may increase |
just as rapidly in the future, if there is a |

demand for them. In a matter of this kind,
however, it is not wise to be in too great a
hurry, and progress is often much more rapid
when no attempt is made to take too great
a step at a time,

(Engineering Aug. 5. 1910).

ON THE THEORY OF LABYRINTH
PACKING.*

By J. Morrow, M. Se., D. Eng.

1. Labyrinth packing consists of a series
of grooves turned in the pistons or shafts of
a steam-turbine and a corresponding series of
wire strips fixed to the cylinder casting. The
relative positions of the collars and strips are
as shown in Fig, 1. The object of the packing
is to prevent leakage of steam from one part
of a turbine, at a pressure p;, to another at a
lower pressure, p,. This is effected by re-
ducing the clearance between cach strip and
Steam
passes through each clearance space at a high
velocity, and this velocity is destroyed by
eddying in the spaces between the strips. A
part of the drop of pressure is thus consumed
at each clearance.

collar to the lowest practicable limit.

These packings form the most important
and delicate parts of the steam-turbine, yet
there appears to be no satisfactory theory

# Paper read before the Applied Science Section of
the University of Durham. Philosophical Society.

Tt would, for instance, in 1872 have |

W & & W W

| published to aid the designer in estimating

| are similar to those used for the flow of steam

sk & R

the quantity of leakage or the number of
rings necessary in any given case.

The method of calculation given below is
based on certain arbitrary assumptions, but
serves to bring out clearly the action of the
packing, and gives reasonable results. The i
author hopes that it may shortly be put to
the test by experiments under the conditions
usual in practical working. I

2. The mathematical equations required

through orifices.
Let
p=pressure per unit area, in gravitational
units ;
o =volume of unit weight of steam ;
V =velocity.
Then the energy equation is

2
..V_.-{-fw . dp=constant.
4
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For those portions throughout which the

flow is assumed adiabatic
pvy=constant,
where 7 is the ratio of the specific heats and
is taken as 1.135 for saturated steam initially
dry.
The equation of continuity may be written,

AV =constant, I

:!

where A is the sectional area of the stream.
If we consider a single contraction, be-

tween a strip and collar, and let suffixes 1

and 2 refer to the conditions of the steam

before and when passing through the clearance

respectively, the above equations give
s 1— k. —1 I
V/i=2g7, ‘FI—I (pl 7% _.le /T)ﬁz /T( I)
in which we have assumed V, to be negligibly
small.
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| By differentiation we find that the weight

ol steam passing is.a maximum, when

1 + -“l'_-' :
: 32_—_({_1)1”“!-;0,58 for dry steam,

21 2
and then
Vv =J2 =
2=, gP1”1T+ :
=5-84A/]j13’1 forsteam . . . . (2

The velocity given by this formula is equal
to that of transmission of pressure in the fluid,

When this velocity is reached, the pressure
of the steam after passing the constriction

discharged. When the velocity is less than
that of transmission of pressure, the pressure
of the steam is the same in and after passing
the constriction.

The dissipation of kinetic energy would
tend to superheat the steam at reduced pres-
sures, This is the usual effect of unresisted
expansion or “ wire-drawing ” in a vapour,
It is balanced by the adiabatic expansion
which necessarily is accompanied by con-
densation, and by losses of heat due to
conduction and radiation. It therefore seems

reasonable and convenient to assume that
the steam in each of the enlarged spaces
between the rings is dry and saturated,

3. By applying the above theory to any
labyrinth packing system we can show that,
provided the pressure p, in the discharge-
chamber is low enough in relation to the
quantity discharged, the flow through the

equation (2). The velocities past the other
clearances can be obtained fiom equation (1),
and these are less as we recede from the final
point of discharge. That this is so can be
seen from the fact that the same weight must
pass each clearance in a given time.

If A=sectional area of the stream as it
passes the constrictions and W = weight
discharged per second, we find from (1), with
sufficient accuracy,

N oddilen s @)
A 3N 2,

Now suppose that we wish to design the

last constriction will be in accordance with |

packing so that LXH shall not exceed: unity

| when W is in pounds per second and A in

square inches, From equation (2) we find
that, if the maximum velocity is to be at-

| tained, the pressure in the last pocket (which

and is commonly called the velocity of sound. |

ceases to have any influence on the quantity |

we now call p,) must be about 69 Ib, per
square inch absolute. The preéssure at dis-
charge p, must therefore not be greater than
0.58 x 69 =401b. per square inch.
[If p, were greater than this we would use
squation (3) instead of (2).]
For the second constriction from the dis-
charge end we have flown from some higher
pressure p, into a space at pressure g, =69.

Putting ;:; =unity in equation (3) we find

L SRS 5

z

L= 2.t

=85.8 Ib, per square inch.

This, therefore, is the pressure in the second
pocket from the discharge end of the packing,.

In a similar manner, by successive applica-
tions of equation (4), we can find the pres-
sures in all the pockets. The result can be
conveniently represented by a curve having
the number of rings (or constrictions) as
abscissz and the pressure as ordinates. Three
such curves are given in Fig. 2, The values

of‘—X—, namely, 0.5, 075 and 1, are given,

and the limiting pressures into which the final
discharge occurs are found to be 20, 30, and
40 Ib. per square inch respectively.

4. Asan example of the use to which
these curves may be put, let us take the case
of a turbine with an initial pressure of 175 1b.
absolute, and exhaust at about atmospheric
pressure, and suppose these to be the pres-
sures on the two sides of the dummy piston.
Circumference of piston, 150in. Clearance,
0.02 in. (hot). We wish to determine the num-
ber of rings necessary to limit the leakage to
2% Ib. per second. ;
Here W=21;, A=150x0.02=3sq. in. ; ..

%20.75, and on reference to this curve we
find the number of rings for 175 lb. pressure

to be 21.
As a second example, let the circumference
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of a balance piston be 70 in.; pressures, 180
Ib. and 83 Ib. absolute; and clearance, 0.01
in. Steam leakage not to exceed 0.7 Ib. per
second.

“i'

Here— =1.0,
A

and we are concerned with the portion of the
curve from A to B. The number of rings
necessary is that at 180 less that at 85 lb.
pressure, or

I13—2=11 rings,

On account of the uncertainty which exists
as to the exact clearances when a turbine is
heated up, the absolute determination of the
leakage must always be {o some extent
indeterminate. It may,however, be expected
that the values given by the curves of Fig. 2
will be approximately correct relatively to
one another.

(Engineering, July 22. 1910).

Motion of Projectile in a Resisting
Medivm.
By SeINEN YOKOTA.

When a solid of revolution is moving
through a liquid, the couple tending to set
it broadside on to direction of motion is

uv (A-B),
if % and © be the component velocities along
and perpendicular to the axis, 4 and 5 be
constants depending on the figure of the body,
its mass, and the density of the liquid. So
that the couple is

._g"_g(A—B) sin 2 @,
2

if g, be the resultant velocity, and 8 the angle
between the line of motion and the axis. Cf.
Thomson and Tait’s Natural Philosophy,
Part I,'§ 324.

Now the couple acting on a projectile,
which is moving in a resisting medium and

whose axis makes an angle ¢ with the direc- |

tion of flight, is generally assumed to be a
a constant multiplied by sin #; and thus the
problem is reduceed to the case of a heavy

e

It occurred to me, therefore, that if we
substituted for the couple the above express-
ion,—namely, a constant multipled by sin
2 §—, a closer approximation to the actual
case might be obtained. .

I am indced quite aware that in this
kind of discontinucus motion, such as the
flight of a projectile, the above law of sin 2
What I have in

view is to show a method, by which we may

would not strictly apply.

approach the preblem more closely than
otherwise ; to take another step towards its
complete solution.

The effect of rotation of a projectile upon
its path or its trajectory is to cause its oscil-
lating drift, as is discussed on p. 247 ef seg.
of the “ Compendium der theoretischen dus-
seren Ballistik” by C. Cranz.
Teubner, 1896.) :

In the following investigation, I only con-
sider the motion of projectile about its centre

(Leipzig:

of mass.

Suppose the couple to be equal to / sin
2 8, where /is a con-tant for a given projectle
moving at a given velocity of flight; then
Euler's equations of motion become

4 a’.f =(B—C)gr + Jsin28cos @,

B.‘%‘%.m(_c’i— Ayr p— Jsin 2 8 sin ¢, (1)

ar .
CZ=(A—B)pq
R )2 ¢

in which 4, B, C, p, ¢, r, U, ané ¢ have the
usual meanings. (The notation is the same as.
in Webster's “ The Dynamics of Particles
and of Rigid, Elastic, and Fluid Bodies.”
Leipzig : Teubner, 1904.)

Multiplying the equations (1) by 2, g, and

I 7 respectively and adding, we have after

integration, :
AP+ B¢ + Cri=k — fcos 28, (2)
where /is the integration constant.
The constancy of angular momentum in
the direction of flight gives
H=ApsinBcos ¢ + Bgsinlcos ¢
+ C#cosf = const. (3)
For a projectile, 4 ='2; thus from the
last equation of (1), C'# = const., and from

symmetrical top under the force of gravity. | (2) and (3),
|

s Fl ==
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s Cr—jcm 28

2
+
s y
=a —~acoszf, v F e s k20
sin 8 (psin ¢ + gcos @)= ][...(j;mrﬁ
=f-~bcosl, (3)

Hence,

(ﬁi)z-}—singﬁ (ii(’: )“"fl—-fz cos 2 6"2
5(4)

sin® 0 (i? =f-bcosf.

From these two equations, we have
(3-- & cos ) +sin®f ( a4 )
dt

=sin®f (a—a cos 2 ), or, putting z=cos 0,

(e i

?—65 (5)

[—s

—(B—b2y=/(s), -

Let ¢, ¢, ¢; and ¢, be the roots of f(2)
in order of magnitudes. The roots ¢, and ¢
define the limiting circles and the four roots
are connected by the relation
ot et t+e, =0 5 i (5)
The value of f (#) must be positive between
¢ and ¢z and its value is + coforz = + o
hence the roots of /() must be all real for
the existence of our probiem.

The nature of / (2) may be investigated
as is done in Klein und Sommerfeld’s “ Ueber

die Theorie des Kreisels.” (Leipzig: Teubner,
1898.)
We have
—_— 2
f (”‘1 = (8~ 0d2) —ata—2as )
-z 1 —2°

If we put in this equation & = ¢, the |

left hand side must vanish, so that

Bi= (43 oa) 4y ata—2ae’ (8)
1—¢
The elimination of a between (7) and (8)
results in
f(&) __ (B-bs) | (B-le)
1—z 11—z 2 g7

—2a(F—el),

Rewriting this ¢quation, we find

T
' _ Consider

| S8 =8+ F) (4 &) + 285(1 + &3)

| —2a(1—ef)( e+e)(1 -2°) =0

| Take for ordinate the value of B and for

abscissa that of z. The raph of £ (2) may be

easily traced. The discriminant of £ (2) con-

sidered as a quadratic in 2 reduces to

{F—2a(z+e)} (1—6f) (1 -2

Hence the vertical tangents to /; (s) = o are
&1l z = if T
IH, & = — g, an asymptote

which cuts the curve at @=o0,

V&V, z=+ A/L~ 2, the points
2a

of contact are given by S=/4e, - V’za([ —&).

| We may here consider a projectile as
strong when

yas
2a

when 1——< 2(1 + )
a

+e,), and as weak

Fig. 1 corresponds to a strong, and fig.
The dotted lines in
these figures show the corresponding cases for
an ordinary top under the force of gravity,
supposing the same maximum couple to act
in both cases.

From fig. 1 we see that for a strong pro-
jectile there are two values of § for a regular
precessional motion ; while from fig. 2 we

2 to a weak projectile,

learn that for a weak projectile there are either

two such values or no such motion can occur

i at all according asJ Lo
: N 2a

¢, is greater or

| ‘ ' . -
less than ¢, 7. ¢., according as — is greater
i @

t or less than 8 ¢;%
[ A curious case may be observed when
| B=0. Then, for both strong and weak pro-
jectiles, the limiting circles are given by
F z=%e; and by (5), the values of / (2) are
jsymmet:icai about the plane z=o0, while
|
|

da’—i changes sign in passing the circle =0

i 7 > i i
| and its absolute value remains the same for

&€y 2 i
] s )= e { (F+F)eta)+a0p | a positive and the same negative value of 2,
(1+e53 )_ 21— 62 B2+ &)1 - 2) ) Hence the axis of;.)rogecnle describcs a closed
cone between the limits 2= +¢, and between
1

— 17
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certain fixed values ¢, and ¢, of ¢. This cone
has consequently the planes of symmetry

z=0 andg= fit¥e
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Fig. 2. Weak Projectile.

The air resistance which defines the value
of a for a given projectile varies at low speeds
as a lower power than the second of the
velocity of flight, as the second power at
about 250 metres per second, and then as a

On the other hand, the value of & varies
as the velocity of flight for a given gun.

2
Hence, brOadIy'speaking,i—- increases with
a

the velocity, except in the vicinity of the velo-
city of sound ; 7, ¢., between 250 to 400 metres

| per second. In this Jast case a strong projectile

might turn into a weak projectile.
Reciprocally speaking, a projectile of de-
creasing velocity always tends to be weak if

| & varies as velocity, except near the velocity
| of sound, where it tends to be strong.

higher power than the second of the velociiy. |
From about 400 metres per second the re- |

sistance again varies as the square of the
velocity and then gradually as a lower power
than the second up to 1000 metres per second
or more,

The case when ¢,=1, namely, the case
when the axis of projectile coincides with the
direction of flight at one instant, may con-
and the
problem of stability of a projectile discussed

veniently be treated separately,

as a consequence,
‘We have
SE)=(1—2%)a+a—2a5%)—(B3—82)2. (5)

| If g=e,=1, f(e,) must vanish, so that

3=b.

(10)
s . Al
Denoting by [8,], the angular velocity —

when the axis coincides with the direction of
flight, we have from (4),

[o]2=a—a. (11)
Inserting these relations (10) and (11) in (5),
we get

Fl)=(1 ~.:){(1 —'rzflli[f’o]g =l gz):l
—b2(1—z2 }

Consider :
fz(‘?J={1+z)\ [0,]2+ 2a(1 - 2) l

~b6(1—25)=0,
or, Fy(z)=[0]3(1+2)—(1-2)
{62 —2a(1+2)2y=0. (12)
Taking for ordinate the value of [8,] and
for abscissa that of 2, the graph of £, (2) may
be traced.
The discriminant is given by
(1—22) {62 —za(1+2)%}.
Hence the vertical tangents to the curve are
I, z=1, pointofcontact: [6,]=0,
II, 2= —1, pointof contact: [@,]= %=,

s
W&V, e )/ @ -
1 —~~/ 577 I!

s

e
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point of contact: [#,]=o0.

Fig. 3 shows the graph for a strong, and
fig. 4 for a weak, projectile.
lines show corresponding cases for an or-
dinary top.
From these figures we -note that a strong
projectile is stable and a weak projectile is
unstable, so that for a stable projectile we
must have

52

. 2a
Lo
a

Under the supposition of the same maximum
couple, above mentioned, a projectile is less
stable than a top under the force of gravity.

If one root ¢4 of f, (5) be zero, the cor-
responding value of [0,] is 1/ é*—2a.
This value of [#,] coincides with that in the
case for an ordinary top.

The numerical calculations may be effected
as follows:

We have

Fl@)=2a(s~e,)(g—e5)(s—e3)(2—ey)

Therefore,

I >

or,

f= VvV 2k
Viaie,—e5)(e1—€y)
J' dx
by e
.I_""/.:’_=~/Gv1_"z)'ﬁ’3"";j
1+13 (eg—eq) e, —e5)
sl T (e, —€4) €a—2y) T
z—ey nel—as)(e —¢g) 1+

Taking
we get

the proper limits of the integration,

Vak

Viale,—eg)e; _"94)

{f V1 —xd . k2%

”J‘o 1/1....;,,2.I e }; (13)

Sy

/
Py

The dotted |

m % & & B W &% B

! s
7 e

Fig. 4. Weak Projectile,

or,

r=sn (K—ui),
ale,—e) (e

w=/
: 2k

Hence ¢ may be found as a function of 2
As an example,

i —a)

take the case in the
paper by Terada and Okochi, read before
Oct., 1908.

this society, Here we have

| e;=1 and ¢,=0, so that
fle)=2az( —-"){ ._I..+£“_.__£_.,g}
4 a 2
]
{ i+_‘5—+i+g},
TR TR

and agaln
et tate=o. . . . . . (6)
The values of a and &, according to
their calculations, are

20.3 x 10°
a= 2

=10.15 %X 10°,

6=1.60x% 10"
Using these values, we find
£=0.0303.
Hence the elliptic integrals in (13) degenerate
into ordinary integrals and, since in this case
xr=2z-1, and # = 2350,

we have

25— 1 =sin (—“--- 2350:)==cos 235014
2

or, z= — (1+cos 2350 %) ..

(14)

l\-J|-‘

The half period is =0.00134 second.

I 2350
i On the otherhand,
do ‘2 24
dt 1+z 3+ cos2350¢
i Q=2 & dit
Fig. 3. Strong Projectile. 3+ cos2350¢
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=tan™ {0.707 tan 1175 7},
if ¢ =0 when #=0;
or, tan ¢=o0.707 tan 11752 . (15)
I For the half period, tan ¢ = =, so that
¢ increaess by a right angle.
The equation (14) is identical with the |
corresponding equation obtained by them on ‘
I the supposition that the motion is similar to ‘
that of a gyroscope under the force of
gravity. The value of # in their formula
should be 2350, instead of 2280 as printed |
in the Proceedings above mentioned. The
coincidence of their result with mine in this
case is partly due to the large value “of

2
— (=272) compared with 1, and the con-
a

sequent neglect of small quantities ; but the
main cause lies in the fact that for each the
average value of the upsetting couple during
the half period chanced to be equal. The
value of of [f,] in their case becomes equal
to [f,] in mine as is observable in fig. 3.

(Tokyo Sugakn-Butrigaklk wai)
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DETAILS OF FISHING AND COMMERCIAL MOTOR VESSELS.

GO~T O e o B

Description.

Details of hull, & e¢.

of Mechinery.

Dt
(extreme)

L.O.A.

Secotch Ileteh Drifter

Sc::l.ch Pc’p’w er Dr;,Fter

E ) 3 aan
Swedish Ketch Drifter ..
Zulu Lugger Dnifter, ..

2 L} Ei]
Flﬁe mr ”
2 EA) n
» » »
» n »
2 H n
” 12 b
1% t3} "
” » 2
LA »" »
” L 1
1 » EES
Comish Lugger
Irish Ketch
(Ostend

| Lowestoft ...

| Ostend Sailing Trawler .,

|

|

{

| French Long.line Schooner

Ketch.,
Scotch Local Fishing Boat

” 3 2%
£
1]

1] 1 e

L] n L) aen s
Welsh Local I"i,shing Boat
Irish

ar

Cornish
” "
32
5 1

» tl)
Norfolk

Hull

Scilly |

Ovyster Dredger
5 Launch

Tradmg Schooner ..

1

iE
3

a

(23 Boats)..::
(4 Boats)...

63. oi 190

640175
| 66.0f 19.0/
66.0| 21.0
720 18.0
720180
57.0/19.2
58.0| 17.0
. 58.017.0/
.0l 70.0 200!
l 700!"00 9.5
E 69.2/ lqol 9.5

70.0| z0.0, 9.5
i 734 21.0 10.25
- 64.5/10.0 9.4
54.0 19.0 8.0
tool1g0 8.5
60.0 19,0 8.5
62.0 19.0 8o
67.0 19.0/ 8.5

710/ 21.0| 8.0
67.0 19.0 80
6.0 20.0 7.75
62.2| 15.5 8.0
640 190 7.5
67.0 18.5 7.0
. 54.0 14.0] 6.0
0 470 14.0 6.0
70 665 184 9.7
60.0 17.3| 8.0
Q.5
13.0
5
]
6.0
40
47

72.0| 20.0]
96 0 26.7
415 14.0
370 IL5
3L.5 105
29.6 8.0
230 7.0
32.3| 100 4.5
360 1.0 50 |
33.510.0 4.0 |
360|[oo 5.5
350/ 11.0, 55
400105 6.0
' 330 hs 4.5
"90100 4.0
290 100/ 4.0
360 130 67
. 30,0 9-.|

3L.3 bal 46
3450 97 45
29.0| 65| 35
290 8.0 4.0
| 27.0 9.21 3.0
| 45.0 l40| 5.0
265 70 2.2
|ro>o'2oo| 7.0
-1600215 9.0
00.0 21.0| 9.3
785| 710 206| 85
g3o| b"o|z_,5105

Y

7,
6

1

L
2
=]

Life

Propeller

Details

Engine

=l = Cal =

S =B | FrEl g

1 Bl
tons Iknol_ =
6.3 57.0.270 8.00 60 | 550
6.6, 57.0 270/7.50 73 | 260
7 8;' 75.0/.270 7.75 60 | 550
74 730 .25 8.50 65 | 450
7.8 8L.0 .300 8.40 8o | 500
7.8 86.0 .30 7.59, 65 | 405
55 74.5 330 8.40 8o | 325
63| 46.0 .250 7.16 50 | 500
6.3 46.0.250 683 34 | 500
68 720 .250 7.20 36 | 530
7.6 ?9.0|.25o= 5.80! 38 | 290
7.6] 72.0.250 9.00 60 | 500
7.6/ 700/ .235 9.00 60 | 500
8.2| 97.0 .235 0.00 8o | 500
75 68.0.235 5.50‘ €o | 550
7.0 47.0 .233 560 20 | 400
7.4 57.0 '235{ 5.60 30 4021
7.4 57.0I 23 iv,Si 36 | 39 |
79 550 .235 610 30 | 400
74 620233 G-SOI 3 39-3"
7.0 70.0 .235! 5.10 23 300:
7.0 68.0 .235 7.50| 36 | 390
68 55.0 .235 8.00 60 503|
70 590 .235 8.25 6o 500,
66/ 54.0.235 875 to | 500
62 520 .235 0.70 6o | 500
5.0 32.0 .300 650 20 4.03:
50 280 .300 6.70 20 | 450
8.8 89.0.3 4 6.00 34 | 30
6.5 640| .JJOI 6,5o| 35 2zcl
8,4I 1140/.338 5 25| 34 | 300
11.0 240.0 .330 8.50240 | 300
45| 25.0.3006.70| 25 | 300
5.2 14.0: 2204 27| 7 | gool
4.8/ 10,0 .220 4.50 7 | god
3.2 6.0: .300 5.00, 7 | 903
38 4.0.225 695 7 |00
36 7.3 .2’5: 6.19] 7 51000
34/ 110 260 7.00 g|450
3.3 IOO.“I6 0.90 12 | 459
4.6i 14.0: -300 7.40, 16 | 400
4.6| 15.0 .303 7.00| 16 400‘
5.0 230 .300 6.05 12 | 450|
3<4! 1.0 ._,o: 7.00 15 650'
35/ 9.0.3306..5 12 4'0'
35 90 -33u 450 7 | 450
5.4 18.8 .2 o 5. So 10 | Soa
3.0 8.0.3307.25 12 | 440
39 76 .260 6.50( 9 | 450:
37 11'5I -300 7.40 I5 | 75°i
2.8 5.5.300 5.20 8§ | 990
33 79 273 5-10, 8 | 450
24 4.5.295/7.40 I4 | 450
4.0 21.0.:90 6.00 17 | 400
L5 2.2).277| 6,80f 7 4=,o]'
68 254.0 .620 3.70! 30 | 300
88 s6oc 650500 52 | —
8.7| 300.0 .040 4.50. 20 | 330
80 z02.0/.600 4.25 26 | =90
953020350 530 47 369

Type. ‘

Solid

T R O e I

i!][FIIIH [ O I I O

PLLErirtnd

[l swlwlwl solwswnl LD wul Tl sde et DI B baww L EE baad L1 wod 1] Fioswenles ‘NU-B]dS-

I

|
| 5
22T by e
e ] PR Bl
{ I
| 9]
|
292|103 .99 14.82! 127
274| 1.28| .94 18.82 66|
288 .8o| .95/ 17.81 133
318| .89 1.04 17.47| 177
250 94| .99 19.45 144
.250| 76| .88 1945 119
.337/1.07/ 111 17.64] 131
-204| 1.08| .94 12.82| 95
.294| 74| .99 12.82] 120
.286| .50 .85| 17.30 170
.286) .46| .69 18.40 o¢s
.275| .83 L.oB 17.30 210
286 .76/ 1.07| 16.97| 206
.279 8,| 1.03/ 21.07| 192
.295 .88/ 1.04 zo0.12{ 123
-352 -42j .76/ 1303} 114
|.317] .55 72/ 14.82 87
.317| 65| .89 14_52i 132
:308| .55/ .77|14.44 109
.284| .57 80|15 121
206/ .36 62”6‘9; 90
284 .63 .93 16.65 198
-333/ 1.09 L.03 14 44| 123
-314/1.01/1.04 15.13| 142
.2971 .93 109I 14.29] 191
276 L.15| 1.10, 13.91} 169
259 .62 .88i 10.08 138
.208| .71 ‘89i 9.24 138
2771 -34) 74 19.89 126
.288) 1.55| .80 16.00 125
.278| .30| .62 21.52 100
278/ 1.00, .87/ 38.56/ 9g
.338 1.00/ 1.04 8.53| 10>
-311] .50, .79| 5.80 64
.334| 70| 8o 462 6o
.270| 1.08| .9z| 3.50f 63!
304 175/ 1.43 2.52 118
{308 1.00] 1.08 3.4 38l
.334| .82/ 1.16| 4.93| 202
.299, 1.20| 1.19, 462/ 126
278 1.29 1.23 580 147
314/ 1.07| 1.18] 608 130
3 33‘ .52 .97 3,06‘ 148
29“?I I.25/ .22 5.24 119
045 1331 126, 4.33| 121
345 70| .82 4.33| 36|k
3601 62| .97 6.35 12
-316 150 1.32 4.03 127
271 1.18i .16 4.32 132/
.298 1.30 1.39| 5.06 136
2224/ 45 .97 3.99| 53
.276 1 14 .97 3.65) 61
341 3.35 1.42) 2.72 79
312 BI 89 7.62 g7
.204]3.17 13—;. 1.690 76
185/.118 .38 40.07| 79
134095 .40 67.90 163
.234| 0057| .4744.76 203
.290 .130| .50 3422 10D
.2?0 154 .59|45.02. 159




-

W & ® B W & B

i Now

DETAILS OF FISHING AND) COMMERCIAL MOTOR VESSELS..(Continued.)

§ —r——

Details of hull. & c. | Details of Mechinery. |
!
] L) e J L~
i 1| Engine | Propeller [l plv Y
Description. < S E.. 2.5 s - ; | L| T Wi Dj E:;!m-
O |lmzRIEEEERE|C PE o | 4 | e
- 1 & % g 81& r4'»;‘;:‘| z |Dia| B |Type. | [ i
| = = 2 8 | |
| . | | ~ | | &
) | k! | | tone ki1 1nc11|_ o w ' i_|
Trading Schooner 102.0 9_,0220| 9-5 9.0/ 316.0 .600 5.50 56 299 — | —| — |.237 .177| 57/46.38 137
174.0 153.027.0 10.2100 73,0, .600 7.75 140 160 — | 2 | Rev. |.176] .218 .63 8136 148
'lralmg Ketch vt 91.0 §y.02 IO| 80 —sz 6yolqm 38 200 — | — | Solid |.242 .1i9 .54 41.99 138
U. S. Survey Brigantine... I55.5 137.033.0 | 12.911.5 5630 200 6o 150 — — | — | — |.241] ‘264|f .5268.56) cg
Dutch Conaster Yacht 3f’-0I 71.0 :79 7.3 6.8|115.0) 610 3 73 40 3co — | — | — |.252} .347 .92|23.62| 272
Irish Pilot Vessel 160 64.5 15.0| 9o 6.5 645.009 600 30 3ool — | =z . .75 16.08 116
British Pilot Vessel... ... 700 €0.016.5 9.0 6.5 90.0 490 6. 250 38— —  — .81' 20,07, 12¢
B gL v 69.0 590180 9.0 65| 650.330650 33 — —  — | .85/16.16) 117
o 5 E 62.0 390180/ co t‘§| 650 30650 38 — — | — .85 16,16, 117
Ilghler a5 154~0|16.;.025,o 5.5 554850 .750 0.00 120 — — | — 47 61.78| 111
Duteh Ligher LCOastmg) ; 860| 810/17.9| 7.5 75.%0:!' 750!540_ 35 290, — .€o 37.55| 169
i B ” : 80.0 76.0117.0| 55 55|142.0.7004.00 20 2¢0 — | — .45/ 27.23) 87
0 630 9.014.7| 47 44| 60.0 550 7.0 40 200 — | — | .00 15.32] 1310
British nghter (C( aslmg) 550 520123 35 3.2 350 .€007.20 26 200 — | — | 1.00 10, 9 153
Dulcl. Lighter (Coasting) 740 700195 4.6 4.5|1230/.7¢0 4.50 28 300 — ‘ —_ | .52/24.70 8o
British Lighter {Coast: ug) .| 800 g610.2| 8o 79|z2400.7:0 8.00/ 130 450 36 | 3 | ,gz 38, 56' 151
U. 5. Oil Lighter . ..|1880 180.037.0 100 98| 12300 666 —]| 500 —| — | = B o [l
Liuteh Lighter ., . 1017 501‘:0 4.3 4.2 14,0: 700 5.500 50 3750 — | — | .5627.35) o
Swedish Lighler 47-8; 45.0 15 3-3 33, 4590 .;0:! 7.00, 40 3255 —_| - 041274 110
French Lighter 2 I5o.ol 150 olno. 6.0 6o 3460 750 4.30 35 Jcol -— | — .35i49‘35 111
British Lighter... 80.0 So.o!r?.o! 68 67|1y2.0.700 6.10] 45 260 -— | — ] 68 33.70 167
Uil Tank Lighter €o.0l 6o.0i180| 4.5 4.5 93.0 670 5.50 435 6Gco . 5 7L 2007 w4
T 3 6oo 6oc18.0| 20 16 330 650 6.25| 45 6oo — | — | 81 10,30, 56
85.0) S;‘c>i18.0| 4.5 4.5(137 0 702650 €8 €oo — | — | 711 €4.34| 270
Sheﬂie.d Keel 605 6o.5115.3 ‘3| 6.0 6.0 120c>l o500 24 30 — | 2 .64! 24.30| 127
»  (towing two loaded keels) €05 60.515.3| 6.0 60|3600] 760(2.20 24 300! — | — —| 50.55| =22
Lighter 0 w00 s o w0 55:9 qzow, 6.3 60| 87. o‘ 600 7:0 38 zgo) — | — 91 19.62) 177
Canal Barge 700, 7o 0| 4.0 40 45,0 50 520 15 tcol — | — 33| 62 12.67| 110
i 5 70.0 '_:'ooil.po 4.5 4.5 S4°I 750 4.30, 20— — 1 | 5110, ISI =6
5 5 75°| 754 |15-0‘ 40 4.0 960| 750430 20 —| — | —| ,, |.200/ .c04 50 20. 98| &3
| Cana! Darge ... 570/ z70 6.0| 3.0 30| 22.0/.7502.50 IO e i) i 105 454 .33 7.84 12
’, Shallew Draught Tuncel Boat 60| zgoILo| .9 .7[ 95 .660 7.00] 20 430 3 | Solid | 187/ 2.100 .91 4.49 77
5(;.0; 55-0. 90| 1.2 115 1.0 740 .03 38 575 — | 3 i 163 3.440 1.08 5.241 8
94: Shallow L'argo and I’assenger Vesse} 48-0:‘ 4*01.0 20 1.8| I50 ‘CO 740 30 foo | —| — |.220 z.0c0 I 07 .10, 82
Tug aud Carge Vessel 90.0) EGol.ﬁ.o‘ 7.5 7.2| 1140 4.00I 780 85 z60 — | — |Solid |.186 sro .84 23.32] 131
Tug 50.0| 460100 6.5 3.5 zl.;-i- -300/9.75| 8o r;ooE PR p— i 218;3{;.(&,0 1 36| 7721 %6
P 400 37.0 85 4.0 3.5| 15.7/.509 9.50 8o Boo, 24 3 »  |+239) 5100 1. 56 6.25| 6;
45 45.5/ #0.0 8.0| 4.5 3.5| 15.0.470 tn4 40 630 28| 3 »w  |.200 2,660 .41 6.10 121
T 325 32.5 7.8| 2.7 2.5| 6.3 .350/7.75] 30 EGOl e | = L.z‘;c ‘;750' 1.36) 3.35| 52
»  (Canal) 45.0 39.0 7.0| 3‘5i 30| 130 .550 Soo 28 300 — | — | — ].1}'9 z.xsoix.zs 5.52| Ioc
o Towing 12 Barges =400 Tons) 43.01 39.0/ 7.0| 3.5 3.0| 13.0.50 1. &o 28 300 — | — | — [a79 .69 — 54.46/ 11.4
Chain Haulage Tug (Funt) 300 280| 775 10 1.0| 4.9.772/250 16 4‘°| | {276 328 — 2.9 30
i Chain'l"cwingSl’uuls--:.'lootons 30.00 28.0| 7.75 1.0 1.0(105.0.7.2 2.50 16/ 470 — | — | — .27 152 — 22.2% 22:0
| Tag . 450 41.6110| 5.5 5.0| 225 570 7.80 60 200 — | — |Solid |.268) 2.660 L22 7.95| 64
| Tug ani Pa.'ssenger Boa.t .| 45.0/ 41.0/ 9.0 35 33| I30 .350 7 o 12 2505 — | - i 219 923|1 12 5.52 171
- Cargo and l'assenger Hoat | 479 420120| 30 30| 200 .460 7. 40 45 %00 26 | 3 o |-286/2.250 L.I4 7.34! 66
| Mails and P’assenger Doat . 145.0 140.024.0| 65 5.8(107.0 .3 oo 1200 500 to0| — | 3| , |-171] 1.800 1.c6 30.36/ 17%
s = = .| 100. o| 960180 55 5.0 74.0 .30 01’"“ 200 S0ul — | 3| » |-188] 2‘;00-1 22 17.64 152
T " ” | 710 680 140‘ 4.5 40| 330 -300 10.80 130 gool — | 3| — |.208/3.430 I.3I 10.30 100
Sy i i .|100.¢] 93.5160| 4.5 4.5| 85.0 440]10. »ul 152 265 — (twin| — 171 2,500/ 1 0%/15.52] 110
T » ” 500 46.5 10‘0! 34 30| I3C -33“ 7.8 ° 45 300! — | — | — |.215 3460 1.14 552/ &8
g ” " 77.5| 7J0.0130| 20 2.0 185 .3€0 10.65 100 Soo| 26 | 3 | Solid |.186 5. 4aol 1.28 6.97| 83
30 " s 400 400 go| 30 16| 50 .,,00 1045 4% 680 27 | 3 w: | 205 gcool 1.66: 2.92 74
o " " 60,0 56015 o 4.5 40| 290 .3oo 8. 70} 40 350 — | — »  |+268 1.380 1.16 9.42| 154
. % e ...| 600 56.0i0.0| 3.5 30| 14.3 .300 g 80 20 300 — | — | — [ 179' 1.400 104 5.89| 140
Despateh Boat (in shoal water | £o.0 6u| 9.0 .-|.:i 35| 97.235 8.50] 65| 5c0] [l=rif o | 195|{~ 700/ 1. 30 4.55 48
Despntch Boat {deep water) ...| 50.0 460 go 4.2 3.5 g‘?| +235| 10. 4||| 3 500I — | = - 193!67c0 1. 54 4.55 7o
G S g T e sedls 55.0 55.0 90 35 29| I10.270 10.87 €0 575 33 | 3 |Solid |.163 |54,cu 172 4.93 1¢6
'n " 55-0 55 DI 9'3 39 30| 130 -306 1415 200 705 32 | 3 » |-IB315¢ ’GO' .91 5 32
5 5 75‘0‘ 75 0| 3.5 2.0 16.0I -300/ 18, ,,|)| 120 5chi R ) | 160i e 52.0 i 86 “-,5 237
= i ! | | I |
(Pa;’s Weekly May 2o, 1910).







