
Tlxrough inaccuracies of the reducing motion, th
action of the druni may flot bc correct in that thi
inovernent of the drum niay flot travel equal distance
for equal distances travelled by the crosshicad, and rigt
liere inany errors take place. The reducing motio
icijuires frequent examination wvhen uising the indicato
To determine the correctness of the reducing rig, pIac
the engine on either centre, have the indicator properi
attaclied to rcducing motion ; upon the paper or drui
first draw a horizontal line by pulling the cord to drun
narking the position of crossheadi upon the guidi

%v'iien at one o! the centres, divide the travel or strol,î
into any nuniber o! spaces upon the guide, inove tii
engine carefully until the crosshead mark is over tii
mark on the guide, and so on throughout the stroke,
the sanie time having the spring detached from ind
cator piston ; raise the pencil vertically upon thie papg
froum the horizontal line drawn as each station on tii
guide is reached ; if, then, the divisions on the papt
are equal as shown by Figure IL, the principlc of redu,

ing motion is correct. Frequently, however, error ma
take place after such a test, as the inertia of the drui
dule to its fast movement may cause it to reach or ove
throwv, and cause distortion o! the card ; this is partici
Iarly truc at high speeds, as any effects from. inerti
will be-showvn by an increase in length of the diagran
The aiount of this error.has been found by experimer
to be from o.5 to 1.5 per cent. of the correct lengthi
card, at 250 revolutions per minute, with the best tel
sion on the drum spring. As the piping to indicatc
rnay cause error, care must be excrcised again. Th
pipes may be too small or too great in length, may lac
being properly clothed, and the steam rapidly condenm
ing in the pipes may flot be able to return back into th
cylinder, and thus produce a rough and erroneot
diagram. .

Lt must then be noted that it is of first importanc
that the diagramn shahl be true, and wvhen -,Je note tIi
freedom with wvhich the indicator is used in man
hands, doubts arise in one's mind as to the accuracy
niany resuits obtained. Liability to error appears z
every point, and the degree of error increases greati
wvith increase o! speed, and wve cannot be too critic,,
in our use of the indicator. The errorsw~e are not cor
scious of are the ones sure te mislead us. We requirn
then, that the conditions for a correct diagramn shahl b
that the movement of the paper coincides with that (
the piston, wve require that the movements of the penc
shali simultaneously and precisely represent the changE
o! pressure o! the steam in the cylinder end to whic
the indicator is attached.

1 have gonle at some length in the endeavor t
show the liabilities of error in the use of the indicato:
and to some this may appear as superfluous, but froi
observation of the use of the indicator in the hands c
many wvho should know better, I have felt constraine
te confine my renîarks entirely to this part of the sut
ject. Our next consideration wil be that of the carc
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e TIIEORIES 0F THE FORMATION 0F ICE.
le There are a great many things that are knowvn

it about the nature of ice, but thoughi the subject, like
itthat of cernent, is of neyer failing interest, some points

n in the behavior of ice are as great a mystery to the
r. skilled engineers of this generation as they ever wvere
:e. to the American aborigines, whose untutored mixnds
y contemplated the formation and disappearance of ice in
^n the forest streanis of this country centuries agi>. For
,1, instance, the very process of freezing is one the nature

S of wvhich hias not been positively solvcd. Lt is com-
:e monly supposed that once a skim of ice fornis uipon the
le surface of wvater, the accretion thcreafter is aIl from
le beneath; in other wvords, that tire freezing goes on at
it the bottom of the first sheli of the ice-but is it so0?
i- Thonmas Pringle, C.E., of Montreal-who lias made ice

~r formation the subject o! years of practical study on
le river and lake-in a conversation with a representative
.r of Tinu. CANADIAN ENGINEER, expresses the confident
0- opinion that ice grows fromn the surface, and not at the

bottoni, a theory wvhicli we do not remember to have
been put forwvard on the subjeet. He lias tested this
point at various times and in a variety of ways. He
has placed bricks on the surface of ice in a canal and
found that in a comparatively short space of time the
brick would be buried in the ice, and this process he
lias carried out until bricks wvould be buried to the
depth of three feet in the ice. Lt might be objected
that the heat of the occasional winter suns wvould wvarm

y the bricks sufficiently to sink in the ice, but he has dis-
M proved this by having the bricks covered wvith snow,
r- which would completely excclude the sun's rays. Again,
l- traces of snowv are to be fouind in snow-covered ice wvhere
ia the cold is extremne and whiere the ice formnation is
1. rapid. Mr. Pringle's theory is that while ice is ap-
it parently dry and solid, it is in reality porous arid that
)f the growvth of the ice is by the formation at the surface,
1. to wvhxcli the unfrozen wvater is drawn. So fat from
)r there being any growth on the under surface, there is
ie actually a wvearing àway of ice there, as in running
:k streams. Associated 'with this theory is the fact that

S ice ivili frequently grow to a ]evel higher than the
ie normal water surface; though sometimes, on the other
ls hand, the surface o! the ice is found to be below the

water line, facts which mnay be tested by boring

ýe through lake ice,
e The action of frazile and anchor ice-which are

y the same in their nature-involves more than one mys-
)f tery which has neyer been solved. This ice forms in

kt rapids on intensely cold days where the surface of the
y vater is ruffled by wvind, or agitated by the ripples o!

il the rapids. Any one who has watched over a rapid of
a Canadian river wvhen the thermometer is belowv zero
and the sky is clear, will have seen thousands of bright

'e glistening uines, like cambric needles, nîysteriouslystart
)f from the surface and dive to the bottom. These are
ilthe materials that formn frazile and anchor icp They

are formed in the first place under the agitation of the

h water, if not because o! that agitation; but wvhy do they
dart down so rapidly, and wvhy again are they not
broken up by the sanie agitation and inequality of

0 current below, as the water goes tumbling onward?
r, These brighit needles go darting down with a rapidity
n' equal. to the stream itself. What force draws themn
>f dowvn, and what force holds themn in masses o! eight or
d ten feet thick in the nridst o! such a vast pressure as

>- must be exerted by such a volume o! water? There
i.are holes in the St. Lawrençe where "«frazile " bas been


