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only necessary to turn the wheel 8o as to slack the tie-bar,
when the chain at the end or tail of the stirrup comes into play
and lifts the hook in a way that will be easily understood.
‘The couplivgs can he tighterned up as much as need be by
turning the chain-wheel and serew nut in the oppusite direc-
tion This invention has already been tested on one of the
Eoglish railways with marked success.

THE TIDES

Sir William "Thomsou recently dehvered a very important
and iustructive lecture on tlas subject in the City Hall, Glas.
gow. There could not have been less than two thousand
persons present on the occasion. e do not propose to give
our readers a resume of the lecture, but it may be interesting
to note in passing that Sir William has somewhat upset the
. popular motion about the luidity or hquid state of the centre
of the eurth, He maintawns that unless the material of the
supposed shell of the carth were preternaturally rvigid—say
scores of times more rigid thao steel—tho shell would yield so
freely to the tide-generating force, that it would take the
figure of cquilibrimmn almost as frecly as water would, and
, there would be no nise or fall of the water relatively to the
sclid land left to show to us the phenomenon of the tides. The
greater the mass the wore it was disposed to yield, and a
carcful calculation of force showed that in virtue of the
greatness of the mass, it would require enormously increased
rigidity in order that the earth mmight keep in shape. The
carth had on the whole a rigidity greater than that of 8 globe
of glass of gmreat dimensions, perhaps greater than that of a
globe of steel of the same dimensions. ‘Phe carth must be
exceedmgly ngid ; and whatever view geologists might take as
to the underground temperature, and the past history of the
carch’s conformation, they bad mo right to assume interior
fluidity, Aftera most interesting sericsof experiments assisted
oy claborate diagrams, explanatory of solar and Junar tideg he
ruemarhed that the phenomena of diurnal tides were altogether
overlooked in the Admuralty tide tables for the whole earth,
, although there were places where the diurnal tides were greater

than the ordinary tides ; and he was surprised at the supineoess

of the Hydrographic Department of the Amiraltv on the point,
considering that their attention had been called to the facts.
Sir William then passed on to explain his selferegistering
tide gauge, which would show the height of the water atevery
" moment during the whole time the intrument was in action,
it was not yet in use, but would be tested soon at the island
of Madeira. In connection with this instrument there vas a
tide calculating gaugoe, which by an ingenious arrangement of
pulleys calculated of itself the condition of the tides at Liver-
pool. We resery2anv notice of this latter instrument at present,
as 1t is undergoing somo important modifications.

The self-registering tide gauge is shown in the engrving
on page 116 and consists of a timepicce or pendulum clock
4, secured on the top of a supporting frame B and brackets B,
This clock, in addition to keeping titae, actuates the large drum
or cylinder C, at a slow nniform speed, by a bevel pinion and
. wheel at the upper end of the drum spindle, which is carried

in jourpal and footstep bearings in the frame B. The con-

tinuous web of paper, upon which the figure of the riso and
fall of the tides is registered, is first wound on to the small
cylinder D, which revolves loose in its jonraal and footstep
bearings 1n the same trame, aud has a slight frictional piece
or spring, so that when the front ead of the paper is fixed ina
slot or clip on the cylinder U, it is gradually wound thercon
close down to the guiding rim on the lowcr end of both
cylinderg, so that the point of the laters!l tubular pean project-
10g from the lower part of a small ink vessel attached to the

weight d, describes the figure on the peper, as indicated at o,

up and Jown in au acute-angled zigztg manner, every riseand
" fall of the tide, a3 the weight d with its float rises and falls with
the parailel guiding frame d’, which is set on pivots so as to
be tilted slightly every hour by a motion tsken from a notch
in a disc on the hour sbaft of the clock ; an amangement of
levers aud spriny at e bringiog back the frame @ aed pen g to
their normal position. The small lateral marks or projectinns
on tire up-und-down angled lines of the fizure on the paper
indicate the heicht of tide at every hour- and the extreme
points of the angled lines indicate the cxtent of rise and fall of
the spring and neap tides to a propoxtionally reduced scale
through the reducing gearing EE. A cord of fine wire is
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attached to and wound round the large rim pulley E, and has
its free hanging end attached to the weight IY, which has the
actual tidal floit attached to it working or floating in calm
watcr, or within an open p ++ - or tube mmmersed therein, 8o as
to insure that the water aud tloat, swherever the instruinent
may be placed, may be as little as possible affected by local or
shoro influences, or by the winds or waves. A pivion on the
end of the shaft of the drum E works into a large wheel on tho
second shaft B, <0 as to drive it at such slow or reduced speed
that the cord or wire carrying the weight and ink bottle 4, and
which is wound round and attached tu the small pulley or
E", will cause the pen a totraverse up and down proportionally
to the rise an t fall of the float F aud of the tides whero it is
at work. ‘I'he weights E and d are made to cxactly counter-
balance each other, and the paper may be ruled in divisions
¢ither from the top or buttom eduus, or from a centre line of
the: tidal figure, cornspunding to feet and mches of the actual
rise and fall of the tidy, o1 of the floav F, or other measure-
ments desired.

We understand that Sir William Thompson is making some
improvements upon this instrument with the view of making
its action and applicativn ¢ven nore perfect, particularly in
refirence to the feeding and vunwinding of the web of paper,
which improvements we may describe aud refer toan a future
number.

WIERS HYDRO-GYROMETER.

The vbject of the speed indicator, or ¢ Hydro-gyrometer,”
of whith we anuex a plan and clevation, is to ¢enable those in
charge of an enziue to ascertrin by mere inspection the num.
ber of revolntions whi h it is makiog at any moment. In
niany cases this becomes a matter of considerable practical
importance. Iu a stetmner or upon a locomotive fur example,
the number of revolutiors per minute givesa tolernbly accurate
measurement wud: roordinary conditions, of the speed at which

the vessel or engine is moving. In many factorics it is of great .

impoirtance that & uniform spred of engine xhaft should be

maintained under continnously varving loads, aud wherever

very much steaw power is employed it certainly bocomes mere
than a matter of mere curiosity to know to what cxtent, if at
all, the engine is deviating from the speed which has pre-
vinusly been determived as the wmost convenient and c¢cono.
mical,

o obtain the rate of revolution from a counter, or by
connting with a watch, is ubviously both tioublesome and in-
accurate | what is wanted is an apparatus by which the speed is
absolutely indicated continuously, just as the total number of
vevolutions run is indicated by the ordinary counter. The hydro-
gyrometer is the invention of Mr. M. A. Wier, Junr (of Messrs.
M. A, Wier & Co,, telegraph engineers, Abchurch-iane). In its
simplest form the hydro-gyrometer consists of a vartical cylin-
der partlv filled with a suitable liquid, in which a scrow is
caused by the cugine to rotate continually. The bottom of the
cylinder communicates with a vertical glass gauge tube fixed
upon a properly zraduated dial board. When the engine is at
rest the liquid stands at the same level in both crlinder and
tube, aud the corresponding point on the dial is marked zero.
When the cogine is 11 motion the action of the screw either

forces the liguid up in the glass tube or draws it dows (accord. |
ing to wheth rthe engine is running ahead or asterny, and |

tho graduation upon the dial ix so arranged that thu number
which is level with the surface of tho liquid alwags corres-
ponds with the number of revolutions made by the enginc,
ahead or astern as‘the case may be.

The type of instrument we illustrate is the same 1 prnciple
as the one just described, but is rendered more complete by
the addition of a counter and a self-registering apparatus. A
in this case is the c¥linder and B the screw, the latter being
driven by the cagine shaft by suitable means through the
spindle N and the screw wheel and worm P. The screw there-
fore revolves with a speed definitely proportioned to the speed
of the engine. The cylinder A is in f{rec communication
through very small holes in the nozzles at its lower end with
two smaller brass cylinders C and D placed beside it, which
take the place of the glass tube in the simpler fnstrument. A
float in the cylinder D is connected by a fine cord passing over
a system of pulleys K, with a pointer placed upon the circular
dial L, which is graduated so that the pointer shall at each
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instant indicate the number of revolntions (astern or ahead) J

N ar—




