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PRACTICAL GEOMETRY-APPLIED.
BY J. MANG'NALL.

THE CONSTRUCTION 0F SCALES.
BcÂs.x.-The scalo is so cslled froua a Greek word, wlîich signifies a

wooden measure of leugtfa, sud is a muthematical instrunment oonaisting of
Svarios fines drawn on wood, ivory, broass, &c., varioul1y dividod accordiug
ta thse purpose it is intended tu serve, sud is usefi for measnriaag straight
liues, and laving down distances. Sosies are denoiuated, accordiaag to their
uses, as the plain scale, diagoual scale, plottiug scale, vernier scal, &e.

The most usefuil sosIes for mechanical drawiîag arc the plain sosIe and
jdiagonal sosIe, ai.d te the construction of these scaIes ave confine ourselves lu
this part of the series.

PLAIN SCs.sE.-Plain sosIes consiat of any number of equai divisions
ansd subi ivisions, laid down with such acnraey that any drawing constructed
by tisem, shall ho in exact proportion iu ail its details.

In tise construction of sosIes, thse subdivisions should ho carried to as Iosv
a denomination as is likely to be requirî:d. TVius, for a drawing of limitedl
.extent, the subdivisions may ha fachos, and the prinsaries feet, but, for s
drawiug of large area, these subdivisions may ech represont one mile, or ouac
chain, or one foot, &c. ; and thé primaries so many tens of miles, or of'
chaîne, or of feet, &c. Therefore, thse graduation of tise scale must be de-
termiîaed by the natural size or extent of the object or ares, sud the space or
surface to be occupied by tIse delineation.

NOTE.-Ili copyiug plans sud drawings, it ias often requisite to tranafer a
series of different lengths ou oîaO straîglit lins, froua the one plan to the
otiser. Thsis msy ls easify doue with thse compasses or sosie, but, iii pract ire,
the followissg more expeditious and convenient method la preferred :- Place
a thin atrip of psper-with une erige cut accurately straight, aud of saoilicut
length-slong the lins ta be copied, aud mark upon it the several divisions
witis a finely-pointed pencil ; then, by pfscing thse smne upon tIse other lins,
the. divisions mnay ho transferred with' great fsc.ility, aud with sufficieut
sccurac'y f'sr moet rractical purposes,

PEOBLEX 104.-To MARE A SCALEF OF ONEi FOOT To AN INSUI TO 5510W

PENT AND INCISES.

INCUES 12 9 c 3 O 2FE
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1.-Draw a atraiglît lins, A B, of any convenient leugth, suitable for the re-
quired drawing.

2.-Froru tIse point A, set off', on A B, equal distances of one incin l length,
and, to make the Pointa of divisiou nacre conspîcuons, raie suall
perpenîficulars frou a ci of thena: these divisions sacis represent one
foot, suif are eslled the priuaary divisions ;mark these divisions with
figures, couamecing at the second division, 1, 2, &c., accordiug to, tise
leugtls of the sosIe, and mark the first à 0.

3.-Divide tise first division, A 0, into twelve eqasal parts, for incises (ses
Prob. 8), sud figure evsry third division or inch as 8, 8, 9, 12, cotuoting
tise opposite way froua 0, ta tisat of the feet. Tissas divisions are
called subdivisions.

To teks a niesurement of 2 feet 6 iuches, froua this scale, place one leg
of the compasses on 2 B, anal tise othfer on 8 (the sixtîs subdivision). Other
dimensios are token lu s s§imilar marner.

NOTE-la sîibdiviîfiug a lins, the operation insy be perfornsed i'itl tise
grateet acsracy suit lest trouble, hy using a sort of compasses called
Hair-dividers ; fbut, lu cases whsre thse divisions are so very smaîl (as iu tise
above case), s sort of dividers called Spriug-compasses are preferable. Tis
instrument fias, from its principle of construction, s steadinessand firaunesa
which caunot be saarpasaed, sud lb, points eau be adjusted to tise smsliest
portion of space witis au esse sud uiicety unattaissable by sny otiser form of
compasss.

PROBLEX 10.-To MARE A SCALE 0F TNWO FELT TO AN INCII 'lO SHIOW

FEET ANI) INCIHES.
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1.-Draw tise straiglit lino A B, as before, sud On it Set off the rcquired
number of distances, eaelh equsi to liaf ail ilcli iu JIIgtll.

2.-Figure these points or divisions, coinaneiieingy at tise second division,
1, 2, 3, &e., aceordiîg to, the leugîý,li of the scale, and mark the
fisat A 0.

3.-Divide tise first division, A 0, iinto ten elisal parts, to represcut tenthis
of foot, and figure flhc fifth aud tcuth division, counitiag the opposite
frowa 0 te that of foot.

To take a measureaneut of 3.5, or 3 fcvt 5 foutus, place olle leg of the
compasses On 3, in the forger or pi imiary divisions, sud the other on 5, in the
snsallet or subdivisions.

DIAGONAL SCLEMoe inultO subdivisions are frcquentlv requîrod
than tîsose ohtaisuod froasa a siily-d.ividevd scile, Nvlichi give onlly two dono-
ussuat ions -pniarics and tenis or ttcffs.othat aaay distance w hioh is
less thoni a toastî of a prina:ry divisiona cailnot be aacurt'ly tekoen faoul
them ; but l'y auacans of a1 diagonal sosIe, the parts of ana distance, which
arc the hundredLia of the, priusa y division, arc corredtI attained.

A diulscale coiad.sts of .1 nuuber cf îriaolary divisions, oiae whichi is
divided inito tentis, and subdioilcf ilu'o lanu1drels, 1y diagol linos.

PROBLEX 106.-To A DI ~ ]AGONAL SCALE OF' TIrssaF.F.-F(oUTuas OF' AN

INCI T'O 'THE FOolr, T0 514)1. t1.1j, TELNIIS 0F FEET, AND IIVNaaatsu)rus
OF FEET.

1.-Draw eleven parallel eipaidistaa.t hailes.

2.-Se1t off, ou A B, tlîe lower of tîsa hunes, a nuber of equal distances,
ech. three-fourths of au inch lonag, for feet.

3.-Taroag taca of tîsese tlivLiis drasw per"pomadicular- fines, cîsttiag aIl tIse
outvrai 1 îaraflels, ail sauaas t

er tliese 1, 2, 3, &c., beginiîg faons ths
second division, asad masrk flac first A 0.

4.-Suhdivide thec fiiet of tisse prianary divisions, A 0, isîto teis cquad parts,-
both tapon. thse upîler sud lowcr of tise eleveas parallel lines, for teutha ;
figure tîsose subfdivisionsc, 1, 2, 8, 4, &c., oountiug thse opposite way
froua O to tîsat Of feet.

5.-D'aw tIse diagoanal hunes froua tise ninth s ubdivisiosn above to tht touth
beiow ; froua the eig-litî abôve te thse nintîs below, sud so ou. Tisa
lins divide ecd teastî again into toîs equal parts at points in the
fioricoutal fines, or one-huuidrcdthis of thse oxtosat of 4 prirnsry division.

To take a mneassîremexat cuf 2.68-tsat is, 2 feet, 6 tentha, 8 haîadredtfs-
place ono isg of the compsasses oit tise primary 2, and carry it down to the ninthl
parallel lune, and tli extenîl tlac otîser leg of the cosopasses to the intersecu-
tion of lie diagonal, whioh falhs frein tise anlidivielesa 6, with tIse paral
tîsat meisures tise iýiglatfa-liuudreodtli part ;or, oas tIse parallel iudicsted by
tIse tlair, fai r-, mesare fri tIse diagonsal indirateil by tise second figure ta,
.tse vertical iiaalicstcd lay tIse fires.


