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THE KNAP> ROLLER BOAT.

Ilditor CiAmD1N ENG.INEr.îî:
Si îî,-Nov tiat tire Knapp boat is laid up for tire wiiitci

witlîout a speed trial, it iay bu of intercst to consider sorie of
the points wvhiclî have becti madie agaixist lier success. Fore-
mlost alîoîig tliese is tire great wind question. It is claillied
that wind pressure recluccs tire speed of tire " Catupania " front
56o to igo knots a day. Is titis tire whlole truth? I tlîink fot.
A vessel Of tlîat class is s'Iubnltrged about 33 fcct, or nicarly two-
tîuirds of lier cltire builk. Tite air, tlîroiîgli winchî tire smnallei'
portio oftie vessel lias to inake its way, is somc 700 tintes
ligliter tirait tie water wliicli rcsîsts tire stibînerged portion.
But tt waîer iii n, lighlî ead, or quarter wind acquires under
tire influence of tie wind, a very rapid mîotioni. Titis rapidly-
înoviîig watcr, wcighiîig litindrcds of tons, is litirled against tire
bows of tire on-coiiing vessel. A vastly ligliter body of air
is at te salue tinte opposiîg lier rippîer works. But wliicli
lias the greatcr effect ti rcducing bier spiccd? (Jbviously 700
toius of water will1 retard lier speed more tiait omie toit of air.
It is probable, îîîay wc îlot say certaitn, dieu, Iliat tire ' Cain-
paiiia's" speecd is rcduced, îlot by tire wiîid pressure oit lier
riupper works, but by tire resistaiîcs of tire rapidly-îîîoving wvaler
agaiîst thie suibiierged portion of lier bull. Tfite wiiid pressure
iii itself cati add but very littde to tire retardatioji.

*Now, discardiîîg ail otlier elenîeîîîs but tiiose of water
resistaiice. liov' will titis affect tire fîill'si.ec Kiiapp boat?
To l>egimî witli, tire immiersionî will lie coiisiderably less ritali
oiie-hli tlîat of tihe Ciiaîi. Tîte serionus resistance wvili
therefore bc dimi.îislied in that proportionî. 1But titis is tiot ail
adivanige to tire Kîiapp boat. Tire trials hiave sliown tlîat
iîîcrcase of water resistalice prodîîces iîîcrease of speed, dlurs
cotiplletely re'crçiiîg prescrit conîditionîs. Tlîe nweiglîî of water
fluîîg agaiiîst the suibiergcd portion, -%vliicli is curviiîg doviî'
wards anid away front tue oii-coiîîiig wave, îvill tenîd to "'sweelî
lier legs froîn uider lier," just as a beaixi sen causes tire
statiîîclest boat to roll. But to roll is just wliat Mr. Knapp*s
boit is bilit to (Io. Coîiseqîieitly titis terrible f. e of prescrit-
day craft will bc ani actunl friend to, the iîew nmoister.

But lîov about tice wiiid oi tie tipper works? Ilere, iîîdeed,
îlîcrc is a treniendous increase of surface 10 play ripou. Biit
lîc're aiso aîîotlîer priîîciplc appears, wliil îîay %ery possibly
.;ur aise tire cock-suire proîulîeîs. If îwo nlo% iîîg bodies îîîet,
tire liglîter o! the two uill bc inevitably overcoîne by the
lieavier. Now tire Kîîapp boat wili weigli sortie i5,ooo tons,
aiîd u ill prescrit i i2.500o squiare fect to tire %vitri, less tire suit-
inergcd p)ortioni. Now iii calm %wca.tltur, at a specd of a mile
a iiiiiîîc, tire lîeai iest pressuire of wisîd wotild îe about iS lbs.
10 tire square foot, or, adding tire resistaxce of a1 40-mlile gaie.
aîbout -0 lias. to tire suare foot. 'The weiglit of wind to bc
cîîcointercd woîiîd itius'be about i,012 toits i cali %ventilcra or
1,46.: toits iii a 4o-iiiile gale. Wliat will lîaippeii to Olint l,402

tots %%lien iS,ooo toits are îlirowîî forcibly agaîuss it i tire rate
of a mîile a miinutc? M'îicii nist give way? 1 îimagine thiere
cain he rio tivo answers 10 titis problctîî.

Bit ver>' cotiipeteiit etigineers tlîiîk Ilat tire suîrfacc lire-
seiitecl to tire wiîîd would bc umore accurately rep)rescinted by
îuiliiplying tire leîigtli b>' one-lialf tire diaieer, for tire reason

Uîat tire shape o! thre boat anîd ils pecuhliar miotioni wouild greatly
re<hutce thre rctardiîîg effect of tire wind upoti it. If titis lie
adîîîiîted, tire pressures giveli above mnust be divided by lavo,
givitig 5o6 totus wind resista-nce in calmn %eathîcr, or 731 tons ini
a1 40-tile gale. anîd uill tire boat going at a mile a minute. It
wil] bc seen. thierefore, tiat cvcrytiîing igaitîst tire boat is
coîîceded iii tice above argumnît, wvhiile ini wlat 1 ami about to
say I shll coîîccde cverytiiitîg iii favor of my examplois.

Lt will doubtlcss be objectcd tbat tire horse-power -icc.-
sary t0 drive iliat 15,0o0 toits agailîst 1,462 toits -kt tire rate o!
5,2,S0 feet a1 minute will bc so eîîorîîous tlîat tire boit coulc
iiever carry il. To titis tire ilîvenlor replies iliat tire nîonîetttum
o! luis boat will be iii itsclf sufficicnt 10 ov'ercomec witid res:st-
atîce. and ail luis etîgincs. îîed do is ho roll bis boat inî tire water
nt tlîaî spccd Tire weiglit of tire boit and tire nid of tire
rcsisliîig watcr will do tire rc'st. But we airc tld "tlicrc is
tiotlîiîg in rnonientîrn." Fortunatcly fihat fact eau bc hcstcd,'
bcausc siîips a.rc îlot tire oîîly tnoving bodies wliich arc cou-
froîîîcd wifli wviîd resistance. Let us hake thîcî as a test Ëîc
Holmaîî engine, wlîicîî rcccntly rail at hice rate o! a mile in
2S second(s for a short distance, anîd niade tire %virole mile in

32 seconds, or tire Emipire Statc express, wliicli lias a record o!
.14 seconds for a mile. Lt is iioticcable iii botl cases tliat a1
lonîg rusi îî'as îîîade firsi, iii order 10 "«gel tji) speed;" iii otlier
ivords. to acquîire iioiiieituîn. Tite Emnpire Stite express
travcled 17 luiles for titis plîrpose, tire IToliîîan engine, 3 muiles.
Boîli îreseîît ipproxiiiîately i-2o square feet of area wheni
driv'iag dirretly againt tire witid. If tie wiuid is sliglîîly oin the
quarter, titis arca wotil( be aîîîîclî iacriased. But let us take
tire sîii.ahle-t area for our purpuse. Taking tie spced at two
miiles at i Iotîr tire wîind pressure nouîîid bc 4 1-3 tons UPOIIth le
square surface area of lte traini, ltcad oit. Redticed to liorse-
power, titis woutid bc roigly 3,000 hp.. But tie cuigine
actuîally possesses only about 1,500 li.t)., auîch titis is mainîy lîscd
iii overeotîiig tire îîîelîanical rcsisîauîee o! ire 'inerîla o! the
train, anîd aIl tire friction of tire 'iîacltiîery. ifere, tlien, is a
probleni for objectors. It is evidett Iat poivcr is required
iterely t0 tiiove tire traitn. Lt is also evident tlint tire engineL
dncs flot poçsess sufficient liorse-pon er ho overcoîme tite wind
reststaîîce aloîîe. as ordinarily calculated. %Vhîelice then docs
tire piower corne Iliat iot oîîly mnoves tire train, but overcomnls
tire wiaid pressuîre also, atîd speeds along ah a rate of a little
utîder or over two, miles a mitnute? Mr. Knapp says it 15

gaiaicd frot tire moineniîtutn. TPite engilîcers say Iliere is
notiig ia ii nimîttîîîi, but thecy do îîot nnswcr titis curionts
prollcni. Uîîtil tc>' ean il is at Icast possible, perlîaps even
probable. tliat Mr. Knapp is riglit. WVlat yotu say in yotir
July ntimber as 10 tire limnitationi of tite effective power of tire
cuigines is adînitted by Mr. Kîîapp to be truce, anîd lie Ias% ail
alouîg obiccted that titis wvas a îvaste!ul mode o! applying tire
puower. lie %visites ho apply it direct to tire ixle by tire actionu
of cratîks.

1 îuîay add that I kîîow tire itîventor Wel, anîd have con-
statîhly discutssed tire boat witu lîiia for Hc last Ilîrc years. I
do tiot ivisit hîitîî îo bc lîeld responsîble, liowcver, for 'iythitîg
1 have raid except wî'ien it is directl>' attributed 10, lîim.

ONE-. Or TIIOSE INTEiIEsTEFi).
Kinugston. Dec., 1897.

NOrE.-Tlîe wvriter of lite above lelter lias, iaî slarting Out,
evidcîitly cotîfuscd w~avc motion w iîl current. If lie goes out
ui Lake Ontîario after a storiin, whben a dcad swell is on, and

<lropq a stick oin tie water, lie ivill fiij Ii tlîougl the WaLvcs
licavu' cver s0 higli tire stick does liot tîlove awa3', bîtt swings
luack anîd forward with each uaîdutlatiuii. Even iti a gale tire
<îîrfacc ivaler blowii along by tire wiîîd is oiîly a sliallow '*skî-m,"'
andl neyer keceps pace wvith the uîiduhatioîîs of the -%vaves. Ail
tie argutments built ot titis tiiisconiceptiosn faîl 10 ie groîaîd.
antd nccd not be discussed. 'Tire wriîer asks, "*\Vltat %vill beconie
Of 111ah 1,462 tons (wind pressure) wlien i15,000 toits (weiglit of
bîoat) are thîroîvu agaiuust i?'~ One tuiglit aîîswer tîtat quies-
lion by askiîîg w'lat xviiI become of tire roller bon, %vbicn, with
tmotive power liîniîed to tire sligîîî leverage obtainecd by hte
weigltt o! tire internai miaclîincry, -:t is exposed with us s 12,50o
square ieet of surface 10 a hiow-hing gale? Ouîr correspotndent
t.alks of tire nîonmctîtum of lis boat Overcoluing tire wiîid rcsist-
anîce, but how~ wvill lic get bis momentuni witbout power? Amîd
power lie lias not got, aîîd cannxti gel a boat on1 titis plat. HIe
is cqtia-lîy wrong in is s peculatioils out tire speed of a railu'ay
train. Lt is power, and flot tinicutti, tîtat citaibles a trabi
10, get mbt motion ot an îtp-grade against a gale of wind. A
gentleman o! wvidc expericnce tuid good judgiiient, bofli oit
marine and tncclîatical questiotns, anîd who lias studicd Mr.
Kiîapp's boat, is o! opinion that thîrce to six miles per lîour is
ail1 site is capable o! cver iti a comparative canil. %ViîIi regard
to tire argumîents utsed by "One o! those Iiterested,"' lie says:

" Tire supposition thtat tire ilnOvenîtt of tire watcr against
tire direction o! tire vcssel wotld liclp it 10 go aîuead is absurd.
TPire current o! a river woauld be analogous. to suiel a nioycnient
o! water (if it cxistcd). Thîcrefore, if tire Knapp boat wvas
roliiîg up a river, tire tmore rapid tire river lite faster te
boat woidd ntià up il! TPire ccrlaitîîy is Iliat tire sanie law
wcould hlîod good as in tire case of atîy vessel. TPire spced uip
tice river alotig tire land %would bc tire ordinary spccd o! tice
boat ini calîn water, minus tire miles pier Ilour of the cuirrent
againtis it. TPie illustration is given o! a beain sen causing a
boat to roll. But a bcam sea rolîs tice boat away front tire
%v.ive, flot tovatrdc il: XVith rcfercnce ho thic action o! %vind
on tie ripper works, tire proposition is ruade that if two movitîg
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