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ELASTIN ]ST COXEPRI» AIR.

Extensive experiments are now being made at the Pemberton [

oolliery, uear Liverpool, in the Reuss system of blasting with

conipressed air. The plan consista in borin g a hole in the coal,
inserting a cast-iron cartridre 16 inches long snd 3 inche. in

diaineter, and exploding it y compressiflg air into it. The

cartridge ie J inch thick, alad is connected to the air pumpe b y bi

veldiese steel pipes J inch outaide diameter, and a bare f in ch ir

bore. The explosion takes place when a pressure of about 8,500 qi

pounda per square inch is reached. The air pumps are rnounted si

on a smafl trolly which can accommodate its gauge from a mini-.

nmum of 20 iuchesuxpward,:the total height of the machine being ai

33 inches, the width 4 feet 3 juches, and the weight 8 cwt. There d

are six pumpe worked by thres cranks on one shaft, and althoue ti

the enormous pressure required is quickly gaixied, the pumps are o

perfectly independent, and the st9je process is not used. They a1

are driven by crank handies worked by two colliers and geared b

three to one on the pumpe, wbich latter made 54 to 60 strokee wi

per minute. The rams are 1-inch in diameter by lO-inch stroke, b
and work in the barrels without any packing, whieh is certainly n

a mont remarkable feat considering the pressure attained. There sa

are no suction valves, the admission of the air taking place t

through holes in the sides of each barrel, which are uncovered
wheu the plunger is at the top of its stroke. The delivery valves s

are of lead, and are placed close to the bottoms of the pump p
barrels, which are ail screwed into one bloek of gun metal, from r

which the delivery pipes start. The bases of the pump work in i

water to keep them cool. A great deal of the succese of the opera.

tion depends on the truth with which the hole i8 bored in the 1
coal for the reception of the cast-iron cartridge, and to accomplish t

this Mr. Reues uses a smail universal hand-drilling machine, the 1

supportiiig bar for which is made fast to the face of the coal by
epanding wedged at ite foot let into a hole jumnped in the coal

foirthisproe The cutter for making the cartridge bole has a t

diamon c-=ponnted renter, and cuts on both sidep, sud clears iteelf

weil at the edges. It makes holes about 40 inches deep, into t

which the cartridges are plaeed, and well tamped with saggerj

dlay and the borings from the holes just nmade. The pipes con.

nectiug the pumps and the cartridge are joined together with

eouplings, having soft copper washers placed between the suds of

the pipes to masure tight joints, and the last length of pipe is

screwed iinto the end of the cartridge, which is increased in
thiokuess for this purpese.

A PLASTIC CEKENT.

Âmongst the many useful purposes which glycerine has

served, there are probably none of greater utility than its corn-

binations with other substances, by which compounds with pe.

culiar properties have been produced. A plastic cerneht is the
latent invention, lu which glycerine formas the iportant ingre.
dient ; it je known s Jannin's cernent, from the narne of the
patentee, a resident of Paris. The cernent is simply a mix-
ture in suitable proportions of yellow oxide of lead (the quality
known as massicot beinDg preferable) with glycerine. Several
other metallic oxides an dmatters may be niixed with the ce.
ment, no ss to suit the quality or the colour of the cernent to
the nature of the work to be produced, but the two esseutial
compounda are yellow oxide of lead sud glycerine. The pro.
portions cf oxide of lead aud glycerine vary according to the

consistenc of the cernent it is desired to produce. The pro.
portion oflglycerine will of course be larger for a very soft
cernent than for a stiff cernent ; it is not necossary, therefore,
te specify the exact proportion of each of the two essentiel
compoundse. This cernent is specially adapted for moulding
those objecte which require an extreme delicacy in the lines
of the cast, such as engraved blocks sud plates, forms of prin.
ting 'type, photoglyptic plates, &c. Under the influence of gentle
beat it sets in a few minute@, sud then resists perfectly büth

p resure sud heat. When set, it is also a very good substitute
for natural lithographic stones, sud it can replace them for
rnany practical purposes. It eau also be used for artistie repro-
ductions, such s facsimiles of terra cot ta, whose colour sud

sonorous quality, it possesses. Though setting to great hard-

uses lu_ aew minutes it does not shriuk. Massicùt it may be
observed is an old naine for litharge, but the terrn is more
generally applied to the yellow oxide of lead, prepared froni the

scum of the molten metal by roastiug until the colour is fully

developcd. For purposes in which the colour is of uo moment,
the cEuni itnelf would doubtîss answer, provided it is thorougly
ozidied.

7FIRE11-PwOOF OUNTRICTION.

tion of the American Institute of Architects.Jj

GKNERAL REMARK5.

No material ueed iu building construction, except brick or I
urut dlay, je practically âire-proof. A building conetructed of
icombustable material tiiroughout, sud stored with only small
iutities of combustable and inflammable matter, ean be con-
dered fire-proof. Warehouses for the storage of nuisceilaneous
îerchaudise cannot, with our present kuowledge, bo conetructed
rsoutely fire - proof ; we can ouly apply devices that
irninish the danger by conflning and localiziug the couflagra-
ou. Generafly, public plaees of amusement, churches, sehools,
fices, or dwelliîîgs do not cutain so much inflammable matter,
nch ai furniture, etc,, as to materiaily injure or endanger the
uilding when properly constructed. Warehouses, wheu stored
~ith inflammable matter, even if constructed entirely of brick,
ut without precautionary subdividing walls, furming compart.
enuta, will succumb to the heat, by resson of the great cxpan-

ion causiug a movemnent of the walls sud ultiruate collapse of
Lie floor arches.io-okn ulig, ttoehvn

AU constructive io-o nbulngexcepttoehvn
mail quantities of combustible furniturs lu them, should be
rotected from the direct actinn of a fire by some fire-proof sud
on.couductiug coating, securely fastened to the member it

s intended to protect.
The -maximum -temperature of a vigorous fire, ragiug in. a

>uilding fed by combustible sud inflammable matter stored
herein, may be correctly assumed at 2,0000,-equal, t that in
rick furnaces. It 1e found that the strength of iron le 1
iimiuished about 607/ when at a duil red hent, or a temperature
f 977c, ; at this temperature, iron- work proportioned to throe
imes safety, would be at the point of failure. We wiil comapute,
ipproximately, the time required to, raising to 9770 the tempera-
:ure of a cait-iron plate one foot square snd one inch thick, re-
presentiug the side of a squared columun The amount of heat
required to taise the teuipýrature of the plate tn 977Q la-.the
8pecfic heat of cast-iron heing 0.18 nits, sud the weight of the
plat e 40 poîynds- --997O xO.13x40e = 50,804 units. The conduct-
ing power of the plate, uuder the existing circumetances, is 233
(2,000-977) -23S,359 units per hour, and as we have only

50,804 nits to conduet the time will be 5 0 8 4g- = 0. 213 honrs
13 minutes. If the platc 'je protected by a layer or coatimg

of ordinary plaiter, one inch thick, th-3 amont of heat conduct-
ed will be ouly 3.86 (2,00n - 9"17) = 3,949 units per hour, or

&,8Y = 13 hours longer ; when protected by 4J luches of

brickwork, ouly =--~ ~ 1 1,100 nuits per hour will

be couducted, or Ml 4 = 46 hnours longer.
Buildings stored with large quantities of inflammable matter

may have ceet-iron columus of square cross section, of the neces-
sary dimensions to carry the superimposed weight, with skew-
backs cast on, for supportiug brick arches betweeu the columus
that carry the floors ; tLe. -,olumn is enveloped by 4J luches of
brickwork, ai a proteeting layer ouly. This method, shown by
Fig. 7, admits a cousiderable reduction of the size of piers from
those built of brick ouly ; for example The height of a pior is
18 feet, axnd the weight ta be carried 100 toue ; a cait iran
columu 10 inches square, with thiekuess 3f motel 1 inch, wil
carry the weight with eight times safety ; 4J inches of brickwork
will increase the size Jf pier to 19 juches. A salid brick pier,
allowing 70 pouuds per square inch ai its safe resistauce to crueh-

ing, will carry ouily =12.7 tous. To .support a weight

of 100 tous, the pier would have t.o be t/luZ 0 =- ig9

=4'.6" square.
It in asserted that iro;n is unsuitable for fire-proof construction,

by tesson of its failure wheu -.xposed to a certain degre of
heat. That this is so is of course admitted ; bu t, uevertheless,
it ie the only material at our disposai suited to modern require-
mente ; sud the archîtect will meet witk more satisfactory resulte 1
lu devising meaus sud methods for its protection against the de-
structive effecta ot fire, than by discardiug it.

Columus or girders of wood resist the destructive effecte
of lire murh longer than if made of iron exposed. The necessary
dimensions, however, exeept for comparatively light structures,
are sucb as to miake the use of wood for those purposes impracti-
cable ; for example : A columu of oak 18 foot hlgh sud one foot
square will support with safety 25 tons, while a hollow cast-irou
colmu onoot square sud ans inch th.ieu, of mets], will
support 119 tons. So, also, wiil a beami of yeilow plue 15 luches


