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biade is above the keel, but at sea the screw is dropped. The
rasuits obtainad with this arrangement are said to be excellent.

The author now proceeds to the considaration of the second
portion of his subjeet, nameiy, the shafts and fittings of scraw
propailers ;about these he ventures to tiîink tliere is stili a
good deai to be iearned. The best form, as weii as the best mode
of fltting a shaft, whichb las to transmit on occasion the strain of
engines exerting, it may be, 8000-horse power, deserves attentive
consideration, more especiaily whien it is ramembered that the
safety of much valuabie property depends frequentiy on the
trustworthiness of a screw shait. The whole arrangement of
these shafts invoives some of the nicest questions of mechanical
secience. It is et ail times a nice matter to centre truiy a coiu-
siderabie iengti of shafting, aven to a series of rigid supports,
but the difficulty is greatiy increased when, as on board a slip,
the supports are îîot rigid, but yield with each strain and " work-
ing " of the vessei's hull. The author wiii refer to one out of
numarous exampies of the faiiura-first of a screw, and then of a
shaft-iiustrating the importance of this question. This was
the case of the Atrato, whicli saiiad from Plymouth for Australia,
with some hundreds of ernigrants on board, on the l7tiî Sep-
tember, 1872. On the l9th she returned with lier screw broken.
The dainag .e was made good and she p ut to sea again, only to
return again, however, about the 26th October with lier shaft
broken . Diagram No. 17 shows the geners.l nature of the fracture.
This second mishap gave rise to a iengthy correspondence between
Messrs. James Watts & Co., wlio made lier nuachinary, and tlie
Board of Trade. By order of the House of Commons this cor-
respondence wau printed. Subsejuently the Board of Trade sent
a circular to ill its marine madhinery surveyors- thirty-two in
number-requestin g tliam to forward, in a tabulated form, tlie
miles they adopted for caicuiating tlie diameters of screw shafts.
This table, whicli can be seen in the printed report of the Board
of trade, gives respectivaiy tlie namnes of ships, the makers of
angines, diameters of tlie cylinders, iengtli of stroke, steam
pressure, diametar of shafting abaft of tlie crank, and diameter
of samne as obtained bytlie rulIe thie survayor uses. Two columns
of the table are bracketed together under the common head of
différences between diameters of existing shafting in tlie vessais
named, and tlie sizes obtained by the survayor's formulu-the one
coiumn containing tlie amount leus than existing shafting and tlie
other giving the amount greater tlian tlie existing shafting in the
respective vessels named. A iist of thirty-eight slips was given.
Some of the surveyors used respectiveiy miles of their own, and
of tlie remainder some used Rankine's, some Moleswortli's and
some Anderson's ruies. The Table No. 11, gives a few of tlie
more striking exampies seiected from these figures.

Ati-ato's ShoVI.

Actuai diameter of broken shaft ..................
Proper diauneter as computed by surveyurs.

BvRankkne's mie---------....--------------.
Andersonsa raie-----------------------.....
Molesworth's mile---------------------....
Caird & Companys mle..................
Mr. J. Rose, HullISurveyor---------------.....
Mr. W. Wheatley, Cork-----------------...
Spencer's, used by Mr. Biped, Liverpool, Surv.
Mr. G. Carlile, Leith Surveyor ............
Mr. R. Taplin, Liverpool Surveyor..........
Mr. Snowden, London Surveyor ............

12 ice

13-7
13-4
13-9
13-4
14.0
14-4
13-2
13-4
13-2
13-9

Particulars of the engines (compouind) : - Dismeter of bigh'pressure cylie-
der, 57 in.; diameter of 10w-pressure cylieder, 90 ie.; stroke, 4 it. ; pressure
of stearn ie boilers, 60 lb. ; cnt-off at about two-thirds stroke ie sMal
cylinder.

The sizes of sliaft suitabla for tlie Atrato's angines, deduced by
tlie various8 survayors, were from. j in. to about 3 in. greater ini
diameter tlian tlie sliaft whicli broke, and wliicli was 12 in. in
diamneter ; liamdly any two survayors liowavar, found tlie samne
dimension. In the autliors opinion, the probable causes of the
fracture of total absence of any adequate torsional eiasticity be-
twean the propelier and the angies. Rance, whan tlie scraw
makes some revolutions out of te water, or it draws down air,
then the angines race, and aftarwards the scraw may become
suddaniy and deepiy submerged, tlirowing an abrupt strain on
the cranks, causing the slip to tremble fore and aft, and some
weak point in tlie sliaft probably gives way, ie.aving the slip a

l pleus log upon the wavas. In tlie autliors opinion, two re-
mes present tliemseives for this evil ; the one offering the
prospect of greatiy reducing the chances of fractures tdking place
and the othar of rapairing sudh fractures whan tliay do coma. Tlie
indicates that something more than this is requisite, the mare
casual stripping of the screw being, ilsoinion, not suflicient
to accounit for the screw iosing islold of the watar; citing as a

proof of this the tendency that a screw displays to race in the
smootliest water, if working against a great resistance, as when
towilg another vessai or even when starting its own. He states
that lis attention was attracted to this subject by the couîxiection
between the breakage or disturbance of the water sur-face, and
the consequent admission of the air to the blades. He ramarkad
that the screw neyer raced without gatting air, and the admis-
sion of air was aiways followad by racing. With the viaw of
satisfying himsalf on this subjeet lia triad numerous axperiments
one of which was made with a mnodel fitted first with a screw of
a smail diameter, and which had about 1 iii. of water covering,
and tha other was with a larger one that had but j iii. of cover-
ing. 'MVhen the boat was heid stili the smiali screw did not racc
whareas the large one did. Iii the opinion of the author, the
tandency evinced by the thinly covered screw to race is due, not
alone to the suction of the air, but also to the fact that any
screw wiil race if it lias not sufficiant watar to re-act uponi, and
as the resistance of the water must depend upon its soiidity, so
to speak, it follows that when a screw is near the surface of the
water the columu acting against.the thrust of thc screw becomes
broken and the screw, losiiig resistance, races.

In the end of March, 1874, Professor Reynolds read a paper
before tlue Institute of Naval Architects, on the eflct of immier-
sion on screw propallers, and hie commentad upon the results of
two series of experiments - see Table No. 10 - mîade by hini
with a modal screw 2 in. in diamater and caused to rotate by
a spring.

Prof/ossor Reynolds' First Series of ExypeH-ments wherc sanie
strengtk of Spring wa. used.

Number of
experiment.

Depth of
immersion.

0
0

Time taken
to run down.

Seconds.
19
19
20
20
20
20
20
12
12
12
12
12
10
7

Remarks.

Did not race.
Do.
Do.
Do.
Do.
Do.

Race à littie at starting.
Raced.

Do.
Do.
Do.
Do.
Do.
Do.

Professor .Reynwles Exrperiment8. - Second set, where a stronger
erring than, in last serjes was used.

Number of Depth of
experiment. Immersion.

4

7

9o

Time taken
to rue down.

Seconds.
10
10

9
9
6

Remarks.

Did flot race.
Do.

Raeed at starting.
Do.

Raced ietermitteetly.
Do.

Raced.
Do.
Do.

Froma the rasuits of thesa exparimants Professor lReynolds de-
duces that so long as the screw is not frothiiîg but working
in solid watar, the resistanca is independeuit of the dapth of
immersion, and lie cails attention to the point tha t wben a boat
is stationary, there is a much greater chance of the screw drawing
down air than whien it is under way, illustrating his renxarks
by referring to observations made by Ilim during a voyage on
board the Palmyra, whose screw, aithougli eight clear feet under
water, frothed the water before there was " way " got on the
ship, but did not do so once the vessai was iii motion.

In reference to the question of the immersion of screws raised
liera, the author would cail the attention of members to diagram
No. 16, whicli shows Massrs. Harlanid and Wolfs' arrangement
fitted to the Britannic, intendad to furnish a deep immersion
formner method is to provide soine elastic or flexible arrangement
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