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4-atmaospheres pressure .as.a.safe -maxicium,. and then only
far.three or four hours -for healthy men; with less pressure
the period of labar may be lengthcened, but on coming out
ta the apen.air the depressingeffect ol'a lowvered pressure
must be counteractcd by a strong stimulant like coffce, ta
prevent injurions consequences; and for reasans of safety
the conmpressed air is takien-from a receiver and not direct
from the camnpressar. Sa that au accident ta the machinery
might nat have an inxiediately disastraus effect by per.
mitting an irirush of water befare the men couid escape.

The supply shahts marked are aniy used at the last,
where concrete is passed in through theni, ta f111 up the
woarking chaniber. The shafts themseives are also ai
filled with concrete, and the whole str 'ucture is a solxd
mass af timber, concrete and stone. Sinking foundations
by campressed air has many advantages-the sinking
can usualiy be quite accurately directed ; it enables ail
the pier canstructian and excavation ta proceed together;
it enables all ldnds of materials ta be removed, and it
permits Of a careful examinatian and preparation af the
battani befare cancrete is put into place.

An examiple af such construactian is detailed in Pat-
tan's IlFaundatians," at a cost of

$t6.82 per cubic yard for*the caisson material;
$10.76 ' crib
$7.83 siflkiflg

making an average af, about $2o per cubic yardý - This
was for a. depth af 68 feet -below water and in 56 feet of
mud-evidently the cost would vary with the depth and
the inateriais encountered, in this case the sinking wvas at
the rate Of xj. ta 2 vertical feet per day.

Opeit Dredgiig.-Tiiis method bas been lang practiced
in India, where circular brick iveils are buit with heavy
walis, and gradually lawered thraugh saft. soils by excô.-
vating and undermining,- the materiai being -raised in
sante primitive manner. This is improved upon naw
by using ste el cylinders and excavating by clam-sheil or
other dredges. There is usuaily difllculty in cantriling
the direction of niavement, and large iogs and boulders
are troublesonie. Sa that open dredging is usuaily used
only where the depth is tao great ta ad-mit af using
compressed air and where the materials can be freely
dredged (in India, submarine blasting of- houiders, etc.,
tended to crack the cast iran cylinders,-but would, prab-
ably, nat have a bad effect on timber cribs). A striking
example of this process.is that of the foundations-for the
Poughkeepsie-bridge, which were surik through a depth of
5o ta 6o feet of water and 75 to- 8o feet of niud, dlay, sand
and gravel, or a total distance of 140 feet i,6loÏv bigh
water. (See Fig. 75.) The cribs, zoo feet by 6o feet, had
-7 O..ve ez:tcrd.Ang up - obottom, wil

afforded enaugh load ta sink. the cribs when.undeimined;
there were i - dredging wells extending from top. ta bottont
zo feet by 12 feet, in cross section, through ivhich the
dredging was- done by -a clain-shell, dredge. The walis
were 2 feet thick of soiid timbers, laid in aiternate
lapping. courses, well drift-balted together, -and after the
cribs arrived at gaod. botton-r the- wvelis andpockets -vere
filied with concrete, and a fioating caisson sirnilar ta Fig.
69 was brougit. out inta position and bu.ilt into until it
sank.on ýta the top of the -crib. The chief difficulties in
carrying out thie' pracess, aside from- anchoring such- a
huge mass of timb 'er in, a swift current,,pre paratory to
dredging, are that it is difficuit ta guide the crib, in
direction as, it setties -cown, and -that logs, boulders,1 etc.,
unde.r the cutting. edges, cause delay ýand. necessitate,
often, sending:down d ivers. A combin ation oh campressed
air ýand open dredging, has been used -iniEtrope, in whîch

severr ,vorking chambers surround an open well, the mien
farce the material out under the,inner edges of die wvorking
chambers [rom whiýh it is removed by a clanm-sheil dredgç ;
the process is cheaper in handling the material, but uses
an enorniaus quantity of compressed air.

(To L'e continued.)
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DISPOSAL 0F TOWNS' REFUSE.

DY W. M. WATSON.

(Concludect fro,,: last issue.)
Lately the scientific journals oh the United States

h)ave beeu reparting a pracess oh garbage disposai
invented by a persan named H-arris. 1 visited
his experitnenting rout and examined the garbage gas
manufacturing machine, cansisting oh an extra large wvood

1burning box stave, covered by twa iran tubes, wvhich acted
1as retarts for carbanizing the garbage, vwith another tube
an top of the two, which answered for a superbeater or
reburner oh the gas after ieaving the rctarts. 1 saw four
lights of Cas burning, stated ta be from the gas manufac-
tured from the garbage in the retorts, but after reading
the description publishied on page 170 of the October issue
oh THP CANADIAN ENGINEER, I fée! almost certain that the
gas 1 eawv burning wvas made from the coal ail, and, prob-
ably, chemicals that were mixed with the garbage wvhen
charging.the retorts. I do nat believe that Mr. Harris
has fai1nd a chemnical that can wvork what should be called
a miracle, supposing that the reports shouid be true. A
fuel gas can be made frorn vegstable or woody garbage that
would add a great quantity of heat ta a fire composed of
Wood or coal fuel, but wvould makre a poor show if depended
on ta give heat-or light alone. But even this kind ai gas
can scarcely bc miade ivith the littlc heat that can be
generated with the experimentai box stove, and 1 base
my opinions on a two y0ars' experience in the manufac-
turing of illuniinating gas froni saw'dust, and the ' essons I
received, teaching me how ta niake water gas, and When 1
have expiained the two niethods, my readers wili bie able
t» judge the soundness oh ny views.

If ten pounds of melon'skins and potata peelings be
praperly dried until ail the muisture is extracted, it wil 1
be found that the vegetabie substance left will wfeigh
under 33- pounids, praving that there was 63- pounds of
water in themn, sa that there is 31, potinds of vegetable
that can be made into fuel gas by a heat at a teniperature
of about 2,0000 F., and 6J pounds of water that cati be
made into a good heating gas, by first converting the
moisture or water int a hiigh pressure steani, thon pass-
ing tbv steam through reÀi-h-nt hpipe ;upur-hear-s it,
makiiig the steam gaseous, thpn discharging it on ta a fire
heated- ta a tenîperature of about 3,000e F., in fine smaeli
jets, -it is-then turned mbt large ývolumnes of gas, and by
aiiowing draps oh coal ail ta drap on ta the fiercé fire aloxig
%vith the fine sprays of gaseotîs'superheated higlh pressure
steai, apassable illumiïfating gas is mrade at about.the
third oh the price HIarris declares hie can iiake gas frôru
garbage. In making gas from sawvdust, \Ve.carbonized saw.
dust that -was first dried weli upon hot plates ; if we-needed
illumfinating gas we carboniz'd pipte Wood sa'wdust coný
taining plenty of resin, -vhich i.vas prababiy the subst«ance
that gave out mast of the gas needed. If w*e weére wveil,
stoàked wvith gas, we ithen carbonizèd dried hrwo
sawdust':thattiiade large quantities oh valuable acids; but
wedotild nat- use -,vet -s.*wdust ta adva'n'tage. .no.mre cati
Mi. HIarris uùs iwet,-garbage -ta màke gas,kio the twô
in.-teiial.s have -à simùilarity. If we used'-sidusi: in axq
undried stateè it -tôndensed watery-acids an.id tbrew off à
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