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TINY WARSHIPS THAT PREDICT HOW
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This is an age of momy and efficienvy,
and these two vital factors to commercial
or administrative sucvess cannot be real-
fred through extravagunut mechanival ef-
fort or expendliure ach pound of cowul
and each developed horsepower must
render s nearl) possible a maximum
of effective ser Simply crowding a
shlp full of engines of Immensge mechani- |
cal energy not meet these require-
ments. The real problem is 1o make each
turn of the wller drive the craft atl
the highest appropriate speed, and a ves-
#el of any prescribed form can be forced
through the water economically only Lo a
definite 1 I"p to that limit the sup-
porting 1 ffers & minlmum resistance,
Iet 8 5d t when the ship tries to
advanc the water suddenly in-
creases fis position, and the struggling
engi VIS helr energy In producing
large without moving the craft
ahead pro tionately to the added powe;
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A tle bit of history will not be out of
place, because It I8 but fair that the
&en f the late Dr. Willlam Froude, of
En; 1ld be recognle [ il
It tieh Admiralty had upder consid-
‘eration the bullding of a number of Im-
proved ships of war, and to facilltate

Imatters the naval authorities instituted a
Froude he-
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The ractical men of that hody were
B allv t the difficulties of the
W ' it for them, and they were |
equall ire of the Hmitations . pecullar
o the athemration) and the
rule-o aumhb eorder of pr dure then
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speed possibilities of diferemt ship-forms

an well as that of determining the prob-
Able engine pox The nawval
erchitect and the marine engineer up to
then had groped thelr way along and did
& guod many things just so because their

tatters and grandfathers did likewise be-
fore thom. ‘The bullding of steamships
had not then a great variety of conditiona
to meet nor had commercial competition
or milltary supremacy exncted very much
But In Britlsh Admiralty felt the
meed of radical betterment, and the pug-
tle was how to gratify this demand. Here
8 where a revolutionary work of sclence

bad ts inception, and the authorities
Were peculinrly fortunate in having | B
Froude's ald

DR. FROUDE'S EXPERIMENTS.
Somewhat earlier Dr. #roude, in hie
OwWR garden, at Torguay, had engaged in
R gerles of privite experiments of a prac
tical character primarily free from all
mwathematicnl couslderations He was

anxious to futhom the physical faws in-
volved In the movement of a ship through

the water, and he went ot hig Investige-
tlons In & novel way. By towing thin
planes covered with coatings of various

sorts and also small models of vessels of
different forms, that astute
was to establieh certain facts of
rartling significance, With this informa-
tion ws a starting polot he was able to
ko ahead with confidence und then to at-
tach 10 these discoveries thelr true math-
ematical values,

If you stop to think for
will appreciute that the many different
movements of the water In touch with
and surrounding @ vessel under way have
Wil to do with the speed of her progress,
and you will also grasp the appalling task
Involved in trying to resolve these
mathematies into & single force which the
engines are to struggle with. Now, In
Fioude knew this, 100, and he set out to
reach his ans®rs hy physleal mean
whlcl; were to deal with resulty and not
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I-- minfature of the nroposged vesgel, d h
evolved what is now L Frounde's
] law"” or the "“law of comparigor That
patriotic Englishny Idd be his gov-
1--:*-1:1--1.1 the frult of Lis private researches
Jand sengibly urged suthorities, ina
' much a8 they contemplated spending Lirgs
| sums of money in new ships, 1o verify his
| conclusions By towing = full sized =hip
) upon a model of which he had § v sty
| experimented The ship wis not (o s
'1|:-:- own engines, and the towline w to
be tled to s sort of gigantic seald m the
other and active vessel The “pull” on 1
tow rope would represent the true or totudl
resistance 1o e oviercome hould the s
sive craft take p ot waorik ol Wil
propulsion
Without burdening the reader yith The
whole story, it suffices to say that ihe

experimont with H. M. 8 dGreyvhound
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and thus | 1 1l '
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MODEL EXPERIMENT BASIN.
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REQUIREMENTS.

BIG ONES WILL SPEED

‘On the Water of the Model Experimental Basin at the
Washington Navy Yard Each New Vessel of Uncle

Sam's Fleets Is Tested

Before Construction by

Mears of a Toy Reproduction Possessing

the Exact Lines and Proportions of
the Large Craft's Plans.
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y has a run of three hundred feet from end
to end of tank. The towing carriage 1s'
four electrle motors, which |
are arranged 2o as to give this vehicle &
very smoeoth motion. It cun actually be
run at a speed of twenty Knots an hourp'l
| but the scale upon which the models ard
| bullt does not require them to be towed |
at even half this rate. You must under-
stand that the specd of the model bears &
relation to the speed of the full sized ship, !
a certaln mathes|

propelled by

which s governed by
matical ratio which we need not go into
here. . |
'he model I8 so attached to the tows=
ing carriage that it pulls painat &
apring much after the fushion of the
| geales we have go often seen hanging|
lat the taii of the leeman's cart, and|
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planks held together by waterproof glue
Again.  a pantographic’ mechani=m
culled Into service. The lower arm ter-
minates In a simple wheel. which rolls
over the surface of the [former” and
translates its aonotion to the upper aro,
which is equipped with cutters,
knives revolve nt high speed and eat into

After enough of the wood has been thus

| yemoved the Kknlves are supplanted by

disks of sandpaper, aml these finish off
the model's surface to a nleety, The ma-

is |

These |

exist In translating the model perform-
| ance to that of the full sized ship. In
| othier words, It lessens the gap and makes
| for. increased mecuracy. 4n this particu-
|lur our tank' has set 4 noteworthy ex-
Vample to other experjmental basing.  As
a purt of the experimental tank, there is
what Is known as the balancing basin,

| the wood of the upper mass of planks [ G000 odel fs loaded with bags of
| and roughly reproduce the shape of the shot until it settles In the water to the
I"rnrmer" below,

desired draft. With this preparation
finlshed, the minlature battleship, let us
say, s then attached to the towing car-
riage or platform. This platform spans
the medel basin from side to- side and
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The Recording Meckeon-
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Vghast of paper enveloping a revolving
eviinder
| This wegistering strument al=o marksy
;Hv' spoed  of the carvlage, and, inel- |

that of the model_ After &)

| dentally,

mumber of runs have been nade at l‘llf-l'

ferent speeds, the data are reduced to|

dagrams or curves which the designer

studiea. If these curves show an un-|

desirable pul' at the particular speed

| destred. then the model must be modi= |

fled and this altered mininture in its

turn tested.  This = repeated untll the

resglis are antisfactory o comrse, this

does not go on indefiniiel bocnuse the

Itlvwiumr Is drawing upon his experi-

ence and the aceumulated cata  about

= many other vessels, perbaps, of a Kine
—== = [ dred =ort '

The rnachine thet rmekes the model. Vo1, however, as in the ense of the
The “Former below snd éthe rnodel iz Llist of our scaut erulsers, the craft in
é)ze mskt'ng Sbove. | e=sentially novel, then the task s &
narder one, but @t hegt It s the surest

land by fer the cheapest way of ob-

& an erecting table with proper Intervals)is being pushed beyomd Its ecnu-.un‘.\'ul!l;‘l.m-u satlsfaction in  the full-sized
hetween them, and over these sections | maximum . velocity, Photographs  are | craft At the same thne, thin planes—
are fastened long strips of pliunt, half- | taken of the model when In motion. gimi%r 10 thoee cqaploved by Dr Frohide
round moulding v Evervthing {8 now ready for the transfer | oviginally—uare  separately towed to s
This  structure  when  completed §8 [ of the work to the towing basin, certaln the amount of resistance due to
{callid the “former,”” and (2 then ANsS- | yx we have previonsly sald, all models | the  friction of the water in contact
farred to a specinl machive Which has | oo o0 e length, 1 e, twenty with the bhottom of U'n- craft '{hdfo
two' platfornis, one ubove the other. (M e no matter what is to be the size of pestdeqt,of the shape of the model, THeR
the lower one the “former’ is placed, | 4 : b { planes are just as long as the pattle-
! : g | the regular craft. This length of model uhii Aniabiibe - and have (he Ceei

and on the upper one there Is o tqlliHl\'t_‘ deslrable because it 18 so big that It ¥ I_'I 'nf “. A i i ".l ‘ -
approximate made of a mass of plne | L0 ihe factor of error which may uren. of wetted or submerged surface.

With this twofold information avallabie,
the designcer knows how to proceed, and
the gost of it all is only a fow hundred
dollars,

The taxpayer naturally asks for a con-
q‘;-u- example of good cone oF economy
elfected by our® governmental mod st
basin. When our “scouts’”™ of the Ha=
lem clase were updertaken, they rep-
resented an ertirely new  problem.

Using the best jundgment and informa-
tien available, these vessels of 4,000 tons
displacement, Intended Lo make twenty-

Contloury oo seventh page.
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