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the iron of tho boiler, and any deviation from these conditionsprodueos smoko und great loss of heating power ; and hatwh.le with hard coal too great a draft on I'y wastes a snS
<limn ity of heat .n tho stack, with soft coal too great a dramay ,0 as bad, or even worse in ifs effects, than too littleU ith soft coai he required high temperature over the firemay bo produced by intercepting the ralliant heat of the f roby a hre-bnck arch or dome. whTch ra.liates back again o I ofire heating the products of combustion from both si.les

Ihis was first introduced by Mr. (;. Wye Williams, manyyears ago, and has been frequently revived in different formlfiince In some devices air is introduced at the bridge, or attrie edges of the arch or dome. " '

The great trouble with such arrangements lias always been
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«f the brick, used in the arcii oi^dome"m fact, the more refractory the material the hotter the (ireand the destruction of the arch becomes only a .niestion of'what IS comparatively, a short time. One of the s'atisfacJo^'ways of obtaining a high temperature is by using so thick i
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^'''''^^'^ «f too great a quantTty of air isprevented by its friction upon the fuel, the thickness of tirefeeing reguated by the size of the coal used, and kept so tlmt

t will not clinker too much. This effectually raises hotemperature of the fire; it may also be done by the ul' of adamper, but not in so satisfactory a manner, although there is
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^"Shind, gave generally -the thicker the fire thebetter the result." Experiments with a pyrometer are needed
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^^ternally fired boilers are to be provided^gainst by making the walls, if of brick, in two thickne ses
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7aced ZnJf non-conducting material, such as thick feltlaced on the inside with one-quarter inch of asbestos.ihe amount of beat which may be lost by radiatilation from


