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'contact, if the upper one dme not projeot beyond
tue lwer one the sha<de flue je not used, as shown in the

13otto11 lime of fig. 167b; the objeot is supposed to be
l'eni4g on a horizontal plane. In the casè of sections
cad hollows, the shade limes are on the left, as shown Mi
jai 168b. Figs. 167a and 168as show how shade lines
ftre elnployed for plans; fig. 168a is a sectional plan.
.98. For cylindrical objecta there is a littie difference
Ithe lise of shade limes. Fige. 169a, 169b, represent in

1rrorit and end-elevation a portion of a ehaft; fig. 1 69a je
add along the lime ab the liglit is most intense,
glaulYdecreasing towards gk and cd; along cd the

'fQd riw ee;st and gradually decreases towardsab, J;
k&8ding produces is destroye4; for thie reason shade

4,3le enfot employed for cyliýdrical objects,* except for
th nsand projecting parts, aefh, fig. 169a, and ab, cd,

JIzd el; fg. 171b.
lie circular endsa are represented as show» ini figs.

16Ofb, 170a, and 171a, the circular lime increasing in thick-
'les8 froin9 the points a, k, to c, fig. 169b, where it is
thiek'est. In hiollow cylindrical objecta the inside and

Otdeare shade-lined, as shown in £,. 1 70a, and sections
of the saine have shade lines, as showvn in fig. 170b.

Fi%. 1 iOa is an end-elevation, and fig. 170b a front
F*c'Ol'gl elevation. It is important to, notice the differ-
elle iii the use of shade lines for p7cts an~d elevatio2zs; if
"' COfl1side fig. 170a to be a plan, and fig. 170b an eleva-

tif, then the shade linos as show» would not be correct..
r'g.17 lb, 171lt, ropresent i» front and end-elevatioil

8 5haft having a ncck and collars, upon which are show»
the 1"suai shado lines. The an-les formed hy thc coilars
fiaid the shaft are filled-up, as show-n, witli a curved sur-

liand the outside edges of the collars are rounded;
Curved surfaces are not shade-li»ed, for a siniflar

reao as that given for fig. 169a.

~99 Conical obj ects are treated in a manner simiilar to
tlat of cylindrical objecte, as show» in figs. 172a, 172b,

~rChare respectively plan and elevation of a portion of
~'~gtcone. The elevation, fig. 1 î2b, is assuinod to be.

above the surface AB, that is to say, its lower
cd is not in contact with another surface, thpi;e-

flor'e the lime ad will be a shado lino. If the lower surface
0'f the cone rested upon a surface larger than its <3w», the
46e cd woffld not ho a shade lin. The plan, fig. 1 72a,

8b sade line, as in the case of the circular onde of
for its bottoni surface cd, but not for its top

8,,c-ef; if the bottomn surface w~ere in contact with a
,,ot ae larger than ita own, the cirua shdeun wu

b6o used. y iclrsaeln ol

P'Fig. 173a, 173b, represent in plan and soctional eleva-
tè Portion of a hollow cone, upon which are show»
eshade linos for the position of the object indicated

1 th0 figures. If the bottom surface were in contact
&1 surface larger than its 0w», the lime cd, fig. 173b,
the outer circle in fig. 173a, wouîd not ho shade-

ed. The two right-hand edges of the section, fig. 173by
keade limes, as would be the case if thé objoct wore a

"'gP. l17 4a, 174b, reprosent in plan and olevation a
NIotion of a boit with a hexagonal head, tho part next

Sthe head being cylindrical. The objoot is rosting upon
paeas hown in fig. 174b; the bottom and two iright.
'e~ dges of the hoad are shade linos. The circle in

174a je ehade-lined, as in the previous exaniples, a.nd
otOeeifn e conuider the use of shade lines to be a matter

tEtandi therefore hiable to difference ofopnnwmy
thAt in many osees they ane uaed for cylindrica objecta.

three sides of the hexagon are shade liues.
Fige. 17 5a, 175b, represeut the sanie object ta front

and end-olovation; fie. 175a shows two faces of the head,
and fig. 175b shows the under aide of the head and the
end of the cylindrical part of the hoît. The objeot in
thoso figures is assumod not to be resting upon a surf4ce;
if, howover, it did, thon the bottoni lime in each figure
would be a fine lime, unlesa the surface upon which it
restod wae smaller than the sur-face of the objoct.

If the viow%, plan, or elevation, of an object je inclinced
at the sanie angle and in the sanie direction as the pro-
jections of the raye of light, as in fig. 176, the limes of
the view which are parallel to these projections sa-q finie
hin'es. Fig. 176,represente the elevation of the boît
show» in fig. 174b, the centre lime ab, of which is inclined
at 45<', and siopes frora ieft to right, having the sanie
inclination and direction as the raye o? light; the. linos
cd, Jf, &c., which are parallel to, ab, are flue limes. The limes
df and gh, which are at right angles to ab, are shade limes.
If wo consider fig. 1763 to be a plan, the limes df and gh
wouid be fine linos; and ek,l1h, shade limes. In the examples
of shade limes which have bec» given, we have considered
each of the utraight linos in the views of an object Vo, ho
of the sanie thickness; and also the thickost part of eaeh
circle to be of the samne thiekuose. Sometimes there je a
dlifforonce ta the thickness o? the shade limes of a drawimg,
-%vhich je governod by the distance and inclination of oauh
lino from the assuned soui'ce of light.

By a propor use of shade linos o»e view of the draw-
ingr of an objeet will co»voy a ach botter idea of the
form of the object reprose»ted, than if thoy were not used;
cylindrical forme eau be distimuiished from other forme
by the omission o? the shade line in the former; and pro-
jectimg surfaces can be distînguished from other surfaces,
and also from recosses, by the position o? tho shade lime.
Where dotted linos are used i» shade-lined drawimgs, they
ishould ho ahl of the saine thickness.

100. Working and Finished Drawings.-We wilh
now give examplos of thq two chief kimds o? drawings
used, takimg a Pede8tal or Plumner-Block as the object
for representation. Iu Plate XXIV. je shown an ordi-
nary working drazving of the whole pedeetal (fige. 180 to,
183 are added for another purposo, as will ho explained
shortly) ; the dimensions are not given, as the parts are
show» in detail ta Plate; XXV. The cet-iron and brase
portions are show» in Plate XXV. in detail with ai the
dimensions added and also the radii of-the arcs of circles:
thie nay ho taken as a type o? drawings such as should
ho supplied to tho Patteru or Modal Maker, along witlî
Plate XXIV. , which shows the arrangement of the whole
as put together. Thoe wrought-,iron work je also drawn
in detail for tho Smnitl. lu Plate XXVI. je showu the
pedestal as alfinished shade-imed drawing.

101. Pedestal or Plummer-Bhock.-In Plates XXIV.
to XXVI. are show» in olevations and plans, a pedestal
as defined in Ai-t. 29, page 29. Fig. 177, Pla'te XXIV.,
is a front-elovation, the right-ha»d hal? being ta section,
as mado by a vertical plane S1 Pl, fig. 178. Fig. 17 8
is a plan, a portion of which 's ta section, as made by a
horizontal plane S,1Pll, fig. 177; and fig. 179 's an end-
elevation.

A je the body o? the pedestal which supporta -the s<eps
B; attached to A 's tho sole-plate or base-plate (J, by which
the pedestal* 's con»ected by boîte E to the frame of the
machine, either directly, or hy means of an intermediate
brackot; D) je the cover or cap connected to the. body hy
the boîta F, the objeet o? which 's to, keep the top stop, in
contact with the shaft; on the top o? the cap 's an oil-cup
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