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a thing exists for the purposes of caleula-
tion, research, etc., but in reality when iwo
equal and opposite forces ineet they
eventually destroy ecach other, and the
orly real foree after all is ‘‘Kinetic,”” or
moving force-—it cannot be latent. 1 am
aware of the difficulty of proving my con-
tention, The constitution and behaviour
of matter being so complex, nevertheless,
their subtleties are worth studying. Take,
for example, a heavy weight, hunging on,
sey, a rod of steel, or by a chain, we say
the rod upholds the weight, and is in a
slate of tension. Or we take a weight resi-
ing on a column, and we say the column
sipports the weight, and is in compression.
This is true, but when the rod has been
extended, or the column has licen com-
pressed, force ceascs. 1t was force when
the extension or compression took place,
heeause there was movement, but when
movement ceased, foree ceased, and until
movement recommences (which may
never happen) there will be no further
foree exerted; the very idea of foree im-
plies action, and as long as force can over-
come opposition, it exists, hut when it is
balaneed by its opponent it is dead and
inert. The fact that force cannot be
messured execept in terms of motion shows
that there is no foree without notion.

The Dominion’s Engineering Trade.

(By ¥. Cooper.)

It bas been stated that there is no better
barometer to gaugo » country’s prosperity or
decline than the condition of its enginecering
and iren industries, and, considering that the
advance of ©nearly all other industries is
immediately reflected back wupon that of eu-
gineering, there appear ito be good grounds
tor the statemcnt. The uuniversal application,
however, is nullified considerably in this eountry
by the Gilkertian position of an industry cax-
ried on uader praetically free trade eonditions,
having to do so with proteeted lubour; a con-
sweraple handieap  when  ecompared  with  our
competitors, who have ile advantage of a pro-
tecred dogustry  earried on with rree labour.
Our captains in the Dominion’s cugineering in-
dustry ne doubt appreciate the compliment im-
plied, but unfortunately the results of the
peculiar position are shaping to such disastrous
ends that an exchange for a less complimentary,
and a4 more common-sense position would be
more acceptable by those iuterested.

It is ditficult to conceive the equity of isolat-
ing an industry so important to a community as
that of engineering from the protection so
necessary for any industry carried on under
the unique position breught abeut by our
legrislators, u protection granted to most other
industries carried on in the Dominien, Furm-
ing, woodworking, furniture, priuting, woollens,
coachbuilding, ecment, arc all more or less pro-
tected and flourishing, This all tends to upset
the application of onv epening remarks. En-
gingering ¢an cnly advince side by side with
other industrics whon pluced on an equal foot-
ing; that the industry is mot advancing the
following figures will prove, and nt the same
time indicate how the profits of the induafry
are disappearing:—

In 1908 the number of hauds cngaged in the
industry inereased by 92 over the preceding
year, and the wages had inereased by £47,057.

In 1909 the bands inereased by 94, and the
wages by a further £45,936.

In 191§ the hands deercased by 469, aud
despite sueh  Qeerease the wages increased u
turther £26,001, or, in the 3 years o gross
decrease in the number of hands by 276, with
increased wagnes paid over the 3 years, ammnting
ta £118,994, ’

In 1906, the last census period there were
4729 hands receiving an average annual wage
of £88 per hand.

In 1010 there were 4683 hands, reeciving an
average aunual wage of £114 per hand.

This deeclining position is forther intensified
when considered in relation to the population,
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a8 during the time the hands engaged in the
mdustry decreased by 267, the population of

“the Dominion increased by 73,607,

In 1907 there was one hand emploved in the
industrv to 184 of population; in 1910 it was
ove ta 211 . W

It is safe to say thai the extra faellities in
the shape of plant and improved methods are
not a fuctor, as there is mo doubt but that the
condition of the industry has cramped ex-
penditure in this eonneetion. The number of
hands in all factories of every description over
tiie three vears shows o decrease of 819, 276
of which was in the engineering trade. The
importations of engineering products are heavy,
but it eannot be laid to lack of enterprise or
ability on the part of those engaged in the
industry. This is evident by the testimony to
our cung'necrs’ abilities to be observed all over
the Dominion, including sweh items ns loco-
motives and waggons, stationary engines and
boilers, sawmill plants, stéamboats, steel
bridges and other steel structures. Mining and
dredging  machinery, agricultnral Implements
and machines, including threshing and chaff-
cutting machinery, oil and gas engines, tramway
vars, dairying and milking machines, hydraulic
and other power lifts, suction and producing
gas plants, wind engines and numerous other
engineering produetions, comprising a varied
col'ectior of infinite eredit to a conntry of
only ome million souls, and comparing in
quality to the hest imported.

It behoves fthose in power fo so adjust mat-
ters that ithis industry shounld receive a very
necessary cougideration and utilise fo the
Dominion the undoubted facilifies that are here
in the shape of artisans and plant for the
curichment of the conntry, as well as to utilize
the energies and ahilities of the many youths
who arc being educated at our eo'leges and
tecknieal sehools, a factor which under present
conditions is heing olicmated from our use
by luck of opportunity, and what is possible.
further luilding up the industry in competing
countrics to our further undeing.

At a time like the present, when we axe
with pardonable pride exhibiting the manu-
factures and produets of the Dominionm, it is
regrettable that so important an industry as
that of engineering should be suffering from
legislative restrietions to its undoing, when the
very Industrial existence of the country is so
bound up in its necessary progress.

During the four years previous fo, and in-
aluding . 1909, there were imported into the
PDominion gas and oil engines to the Cusfums
value of £362,021. This, with freight charges,
ete., would represent a local expenditure of
about £543,000, or £135,760 per annum., Whai
is there against this amount being reserved tu
the country by o protective fariff? Tt ocon-
tributed £24,000 as duty.

During the four years previeus %e, and in-
clading 1909, there were imported into the
Dominion mining and dredging machinery to
the Customs wvalue of £191,325. This, with
freight charges, ote, wonld represent a loeal
expenditure of about £287,000, or £71,000 per
annum, What is there against thiz amount
being reserved to the country by a proteciive
tarift? 1t contributed £35G4 as dufy: less than
2 per cent,

During the four years previous to, and ip-
cluding, 1909, there were imported into the
Dominion agricultural and dairying machinery,
of a Customs value of £670,000. This, with
{reight charges, ete., would represen: a loral
expenditure of ahout £1,000,000, or £350,000
per apnum. What is there against this amoumt
being reserved to the country by a proteetive
tariff? It contributed nothing in the shape of
doty. :

In the four years previeus ieo, and including
1909, there werc imported into the Dominion
portable and traction engines of a total Customs
value of £104,054. This, with freight charges,
cte, wonld represent a Joeazl expenditure of
about £156,000, or £39,000 per unnum. What is
there against this amonnt being reserved to the
country by a protective tarif? Tt contributed
nothing in the shape of dufy.

The Stone Quarrying Industry.

(By Theodore Arnold, ML)
The enactment of “‘The Stone Quarries Act
191077 direets attention fo the importance of
this industry in this Deminion. The Anderson’s

Bay quarries at Dunedin are claimed to pos-
sess the most np-to-date applianees, as well as
the best stone for general purposes. In the

- Dominion mo granite is found, the best rock

found being of the Trap speeies, The term
‘“Trap’’ is derived from ‘‘Trappa,’’ the
Swedish name for stair, and is applied to this
rock because rocks of this elass freguently
ocenr in large tabular masses, rising ono above
another like gleps or stairs, Basalt is one of
the best varieties, and an excellent deposit of
this nature is found at Anderson’s Bay. Tt is
a dark green stone, composed of hoth augiste
and felspar, very compact in texture, and of
considerable hardness. Basalt itself is an
Btheopian word, for iron, hence its applieation
Lo this particular elass of stonme. Trap rock is
a lnrge group of igncous rocks allied to granite
and is composed of felspar, augite and horn-
blende. Felspar is opaque, yellowish in eolour,
eomposed of silicuons and alumineus matter,
witl & small praportion of potash,

The principal uses of thesec rocks are for
paving and macadamising. They are vastly
superior to flinty stone, which, though hard, is
brittle, and easily reduced to dust by the
attrition of traffic. It may always be recognised
that granite. and granity stone is the hest
road metal procurable, and flint and flinty stone
the very worst,

At the Anderson’s Bay quarries, the boring
of the rock for blasting purposes is performed
by the Giant reck drills, made by the Ingersol
Rand Company, which are driven by eompresser
air. Hammer and drifl work, the dull and
dreary old method, is here a thing of the past,
and six holes can be driven by a Giant drill
in the time formerly oceupied in drilling one.
The method of blasting, oo, is an advanced
one, Time fuses are discarded, and -electrie
delonators used. The result is total im-
wunity from danger from blasting to the work-
wien, and a considerable saving of time. When
the holes are charged and ready for shooting,
it 1s only neeessary to remove the men from
the danger zome for half a minute while an
elecirie spark is transmitted to the charge, and
the blast has taken effect, and work js resumed.
The stone iz conveyed from the quarry to the
quaratory stone-cutters by tramlines, the cut-
ters being machines by Jacques (for screen-
mgs},' sud by Anstin (for metal). For power,
electricity s used, the works being supplied
with three electric motors of 50, 30 and 15
b.h.p. respectively. The Dunedin Corporation
possesses a quarry of exeellent stone, whial is,
llowcv_er, difficuit to werk, on acconnt of the
cxcesslve amount of overburthen, ov siripping,
necessary to be removed before the stone is
aceessible.

Queries.

W_hut is the difference between an objeet
rmoving through stil air at the rate of 30
miles an hour, and a breeze blowing at the rate
of 10 miles an kour against the same ubjeet
stationary? -

Answer: Whether the pressure against the
ol.lucut is obtuined by the object moving or the
wind moving is immaterial. The pressure wastl
be exactly 1be same in either case.

Patents.

Paper read before the Canterbury Engineering
Society by Mr. Climie.
- { Continued.)

'Haviug briefly 1onehed upon the origin
o;'l' patent law, we will now proceed to con-
sider the essential of a patentable in-
vention.

Ior sake of convenience, patentable in-
ventions may be divided into the following
classes :— '

1. New and useful machines for new or

old purpesss and improvements in existing e

machinery ;

2. New and  useful combinations in
mechanical parts and of materials;

3. Improvements in existing manufac-
tures, processes, or parts of processes;

4, Novel and useful results and preducts
of manufactures and processes;

5. New or improved proecesses for whiel



