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water through one degree Far.,-and if we then consider what a small amount
of chemical action is necessary for the production of a considerable quantity of
hieat--how much heat, for instance, a little oil, burned in a lamp will yield,
while, at the saine time it gives off vast' quantities of light-I say if these two
considerations be put together, surely'a great part of our difficultywill be ré-
moved-for the direct antecedent of muscular action being chemical force,.the
disproportion that seemed to exist between them will no longer appear so striking.

2. That the animal body should be far superior to any machine of mere hu-
man côntrivance as an economist of force, is nothing more than we should ex-
pect, and may fairly infer from its origin, being planned and- formed by a Mind
and Hand so infinitely superior in wisdom and power to those that work araong
us. And lit must be regarded as a result of this economising that so great a
proportion of the force given off takes the form of motion, which as we have seen
is a'much cheaper form of foice-so to speak-than any of the rest.

(To be continued.)

ART. XXXIV.-A cheap Spirometer. By W.' E. BOWMAN, M.D., Mon-
treal.

A cheap spirometer may readily be made from two tin vessels similar in shape
to a length of stove pipe, but closed at one end; the one being 19) inches long,
and 6 inches l diameter, and the othér 18 inches, and 5 inches in di=meter.
The latter may be graduated into spaces of 8 cubie incies with our oidinary
gallon measure, which coutains 231 cubic iuches, and consists of 8 pints of 16
ounces each. th oz. measuring 1.8 c. inches.

Having piaced the*smaller vessel perfetly upright, measure into it a gallon
of water lé s half an ounce, and with a rule ascertain the precise distance from
the surfacè of the liquid to the biim of the vessel, then placing this measure out-
Bide of the tin, mark the height of the water as 230 c. inches. In a similar
manner with half a gallon and 10± fluid ounces, mark 134 c. in.

Next divide the space between these two points into 12 equal parts which
will be measures of 8 c. inóhes each, and with the compasses continue the gra-
duation upwards and downwards, placing the figures on the inverted vesel as
in margin. If its diameter be everywhere alike, the measurc, must be correct,
its accuracy however may be easily tested by the annexed subdivisions of the
saïne measu'e. The pulleys and counterpoise may no* be adjusted for the gra-
duàteà tin.

Next fil thë large- vessel with water so that the smaller may be jist covered
wën inser'ted jnto ii aUd mark the height of thé water on the -inside of the
1ägr tin. Thén räise thé amall one gentl until thé 174 c. in. line appears
eyen with the 'srface of the water, and màk a second mark of its level. Finally
put ila third giaduatii iu tè lar;e in when the smaller is i-aiséd comipletely
out of it,

lâstly ifi t*ô or tlree féet of flexible tbing,:ànd a mouth piece to the top
'f ile eni in; aría the spirometer will be -eady for use.

The gradiation in'ide of the laxger vesSel is to detect and obviate any difféi-


