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PREFACE.

——

Tas little work is intended to present in simple form
the fundamental principles ¢orcerned in the construction
of Iron Beams, Fillars, and Bridgs Girders; and as it is
designed t0 beneflt fhose who are more intimately se-
quaintsd with practival operationa s workman than with
the principles on which praciies is based, eommon arith-
metic only iz used In the treatment of the gquestions; and
the endsavonr is, rather to explain cirenmetantislly the
rles of eommen uge than to develop new theories.

The eectiona cn Iron Bmelting mey be regarded as
rudimentary, thongh the setion of the hest, in its varicus
operationg ingide tha formace, is followed up so closely,
from ita generation oppeeite the blast-nozzles, to ita final
eacaps In the molten matter and the ohimney gases, that
the eseentinl sonditions of the smeiting process may be
elearly apprehended.

The design, however, is not so much fo oxplain the art
of Iron Smelting, as simply to exhibat the action of heat
npon the differont malsrials eoncerned ; the compass of
the work being too limited to admit of more.

J. A,

Garzouzin, Seplember, 1670,






IRON AND HEAT.

SECTION L

1. There is no deflnite beginning to the seiemce of
mechanics at all resembling in simplicity the alphabet
of language ; but, as we intend to limit oar inguiry to
simple questions relating to iron beame and pillars, the
levér gives me an essy entrance to the sabject, and we
ghall find that, right oo to the end, the cases will resolve
themeelves into mere guestions of levorage, all mors or
less gimple; so that, to make our eourse cloar for the end
in view, we will begin by a fow redimentary llustrations
of the principle of the lever.

2. Here i & Salter’s balance : when we plice & 14-1b.
weight in the seale, the pointer simply indicstes 14 1bs.
We now place a thin-edged block n the scals for a ful-
arum, which we letter a, Fig. 1, and upon this folerum
rosts a straight rod, 2 feet long, so that it rocks baleneed.
The 14-1b. weight suspendsd from one end of the rodat &,
1 foot from &, will require & foree of 14 Iba. at ¢, likewise
1 foot from ¢, 40 balapee it but the poinfer at d will
show that the fulorum @ hes to bear twice 14 1lhs., or
28 tha.

8. Aggin, weing two weighing balanees, Fig. 8, with a
fulerum in each, and & 28-1b. weight hung from the middle
where the folernm is in Fig. 1, the pointers d and ¢ indi-
este only 14 Ibs. weight on each scale.

B
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the respective weights of the two arme ; but we will speak
of this more partionlarly further on.

9. In Fige. 1 and 8 the levers ss drawn are what ia
termed of the first ordar, the fulerom o being between the
weight & and the power ¢

10. In Fig. 2, if we maka b the fixed fulernm and o the
power, with the weight between, wa have & lever of the
aeeond order.

11. And, agsin, naing Fig. 1, if we make ¢ the fixad
folernm, and wee the weighing balance d a for the power,
we have a lever of the third order.

12. Laying the scales of the spring balunces aside, and
ueing the spring cases in the manner shown in Fig. 4, one
at each end of the 2-foot lover, which we place on the
falernm @, &0 that the distence fa in equal to ae, and
then wedgng up the fuloram o until the pointers d and e
indicate & strain of 5 1be. at the ends of the laver & and e,
thien, ag these two etraine of & Ibs. ench draw the lever
downwards with & united foree equal io 10 Ibs., if is elcer,

and has been proved in the ease of Fig. 1, that tho fal-
eram o hug that 10 1bs, ta bear,

18. In exploining Figa. 2 and 3 we showed that aa the
length of levernge increased, so did the necessary force
decrease. 'We will here, in few words, show that, as might



LEVERAGE. 5

be expected, the neecesary foree increases a8 the langth
of leverage diminishes.

14, Let us divide b e, in Fip. 4, into eight equal dis-
tances, and Iet us kesp the spring € where it is in Fig. 4,
with b Ihe. strain npon it as before, but ahift the spring ¢
to k. '

Then, as & i only three divicions from a, while §is
four, we find that a power of 6-66 lba. is required at /i to
balance & 1be. st &, bocause & lbs, multiplisd by foor parts,
b to o, equale 20, and this divided by three parts, a to &,
equals 686 1bs. :

15. Agein, multiplying & [he. by four parts, b to =, and

dividing by two perts, & to g, woe find that 101Tbha. are
required st g to balunca Blbe. st §; and, dividing the 20
for @ b by the ona part af, that 201bs. is reqnired at f to
balanca & Iha. at b,

16. Let ua place a 2-1b, weight, ss in Fig. 5, on the
outer and of the arm 2 ¢, Yon see that the pointer ¢ now
shows only 41bs. elrain, while the pointer 4 hee rizen to
6 1be. ; thatis, the arm 2 ¢ being now 2 Iha. heavier at ¢ than
the arm ad et 3, the apring ¢ haa 2 lbs. less work to do in
balancing the forea of the epring 4, end ug the two forces at
b and ¢ hava to be balancad simply, and the lever beis atill



