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g Lectures by Professor H. T. Bovey, of McGill College.

S, ANSWERS TO QUES'I‘IONSIN LECTURE No. VIL
. 2. On whaf gro‘ufl;l's ‘do some authorities” propose the total exclusion of the
s rdin-fall- from séwers ?- - R :
' Ans.—In preventing the rainfall from entering the sewers, we have three

; of the sewage; (2) To

B

* ojects inr view 1--(1) Lo increase the inanusial value - 5
=~ obviate the inconvenience attending the purnfication of a large and uncertamn
“ volume. of sewage in tinges of rainfail ; (3) To give to the streams antI}c country
o, the natural volume of water due to the rainfail \Vll'hm (their collecting areas.
. In some districts it may be important 10 keep the .r:m_)f:.x‘.l, as far nsrpnsslh!c out

of the sewers: but here are others in which positive mjury may be done 1o the

fresh-water streams by reason of the polluted matter carried with the run-water.
* In rural districts " the sufface drainage is" comparatively pare, and consequently

could be conveyed to ordinary witer-courses without (!ctx'nxx)u~11t. o
J. T MorkirL (Partial).
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Joles?  State their uscs, and define the

\

4. What are man-holes and lamp
_points at which they are to be placed.
«  Adns—A man-hole is a shaft Jeading )
_into the sewer, and of such 2 size that a man can descend 1t rhoses
mspection.: A Jamp-hole is a smalier shaft than a nmn-holc._ :1_!}1](1‘ ;5 u»utu')
suspend a lamp at the Jevel:of the sewcr. If a sewer hcc?mcs_p -?( 1“])' a | 1
. certain point, a man descends one of the man-holes. A lamp is let « o'\\ n the
_next lamyp-holé bevond the obstacle to be removed.  After the man gets flmvn,
p a rod is handed to him, piccemeal ; this he fasteus together, and works 1t .1'lfn]1g.
the sewer till he strikes the deposit that Is to be .rcm(‘)vc(l ; when he thinks he
has removed it, he looks along the sewer, apd if he can scevﬂthc_hghr’ of th‘c'
lamp, the sewér 1 open. One of the objections to these holes is, that t}iu.l)
allow sewer gas to escape into the mmpsphcrc. A lnmp-l)olc or a mt"m.- ;))L.
should be placed where (wo sewers umte at all angular points, and at suntabic

distances apart ; which distance should not exceed ;oo'fcct.
R. W. WaDDELL (

from the surface of the ground down
for purposes of

2nd year).
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k-work of a sewer.

sed, sound, hard, well-shapen, manu-
st improved brick-machines, and equal to sample seen
any description to be allowed in the works, and
all bricks before being used to be approved by thc}?nginccr. The hnc.k.s' u.) hi
thoroughly soaked with water before beng used. I'he whole of tlw“l)'r}ld:-\\.mk
to be executed in hydraulic mortar, flushed n ;md_hmslwd solid., . ! TL', \\'orl
generally to be in 1i7gs in such bond as may be directed by t'llc ]"f]:"’m‘“.r' mlu‘
to break hond correctly with the bricks in adjacent courses. I'he (Aour:w:*s toh‘n.
laid evenly and “uniformly to the curvature of 'thc rpoulds and (:cx)u;c? .1?1 tm..:t:
close, and regular joints not to exceed N in. m 'tl‘nckl_w.ss ‘on' d[n: Tltu. ‘,-k omm;
kept straight or regularly curved as rcqmrc;d.. I'he jomnts m-l~K s:drll(.n: ;11
neatly and flush with the face of the work., The arches o be cleaned ofl anc

"
car tonped as the centres are moved forward. )
cfully stopped 23 . J. T, Mongiw. (Partial)

a specification for the bric

5. Draw up
be machme-pres

Ans.—The bricks to
factured by one of the latc
at office. No broken bricks of
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CANADA OTTER,

LECTURE VIIL

Construction of Seaocrs—( Continued.)

STONEWARE AND FARTIHENWARE SEWERS.
he made of a vitreous jmperishable material, well

burned, sufficiently strong to rc?‘ist fr:n:turc,‘an§ ’m’u',}h. cnml;grl:rtli: I;:lm;l‘ﬁ:}:‘,’
tenacious, hard, homogencots. impervious m (h.trl.lunx 1rl. ‘l‘( :h) m I oix.l‘
_true' in section, perfectly straights uniform!y glased ‘('5‘1')“ outh msiee )
free from fire or other cracks, and which _\\'hcn smlf k '\fl' ‘“”1,, l(u‘;xs ‘)(il"li[ls'
© “Phis class of pipe is in'general use for small SF\\LFS anc s¢ drams,
stoneware thickness for thickness beng the superor. it of
‘Fhe thickness of a stonewarc pipe should never l)?' l«.ss ;11..111”()1‘12111\%\;01{ \”?c

the internal-diameter, and this proportion Should be increased m he o

- staller sizes of sewcers. (Fox.—A & pipe should be at Jeast Vi thick, qhile a
good 18" pipe need 1ot eXE

J1in"in teackness ). Th‘c dimensions ()l: 'lh?_'s‘(?!. {)'i{)cl?q
are given Dy tables, but the thicknesses thcru.u? s\pgcxﬁcd often prove msufticient,
and special care must be taken to ()bs?rvc this point.. ©ouid be made with

The pipes are usually pm\»idcd \§-1t11 sggkcts, "Y“llChfst‘l?(;‘ (&“)Ck.ct ‘i;(mrmsc;
and form a component part of, the pipe. The depth © s

e WA el
. with the diamecter of the pipe: ‘T'he socket should hc’ no‘t ‘]L:lelh:lzil 1th; (;;;)e‘};
in the smaller sizes of pipess and when the diameter exce )

- should be rather more than 2. -
... The spigot end should be }md dov bl
. - The pipes must be laid with a per ectly ! m point to p
. and:ﬁmst-lhivza ur:iform bearing throughout the entire length, \»l;)lcl:;rth?i?s
the cutting of a recess to receive the socket. (rreat‘care‘ n"t“Stof ethc (::i,]ts ed
the pipes properly, as this willf '[;rcscr.vt'j trI;c con ity j ,
- otherwise the pipes are liable, to fail as gIrcers '
To ren];)vI'eliin ordintary pipe from 2 line of sewe beplp?ﬁl \a} f,s:,s]:i :::;:
- be raised, and in the case of large sewers l:a. grcatg:;d nmber. ¢
under the pipes must afterwards b urefu} xmr .
. Joints should in all ‘cases .pe cautked :;tl;mtarred
finished with cement; asphaite, or in some ga s gs
Asphalte should be used for jonts unll er ?:lil ,
ground is surcharged with water 9¢ 18 ata %n;e p e. .
Each pipe should be jointgh-83 jaid, and before
4 no cement has got

should be taken to ascertain

Pipes of this type are o

3

-

PERSIAN LAMB,

the

RS

»

y- SEA - OTTER,
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line of fall from point to point,

gaskio ahd laid and
and cement wherever the

fresh pipe is laid care
into the inside at the

There are various modifications in the details of the construction of pipe
sewers, most of which are hable to leak when runmng morc than half-full,
nor are such modifications required when lamp-holes and man-holes are used.

CONCRETE SEWERS.
They should be constructed of gravel, or other suitable material which is
cheap, good.and casily procurable.
If the whole of the sewer is to be of concrete, the bottom part is con-
structed first, and the concrete 1S rammed in Lehind a mould of the exact
section of the sewer. The moulds are usually covered with greased shecet zine.
‘The upper portion is turned upon centres covered with metal.

The sewers are often pargeted with a coat of cement on the inside.

A\ considerable length of trench should be kept open, and the centres
prescrved dn ther place, until the work has completely settled. Spreial
asrangements shoald also be made to prevent the collapse of the sewer before
the work 1s solidified.

Conerete bricks may be used, but the work becomes very expensive.

Combined brick and concrete sewers are the best and most cconomical,
‘They are 1ot so expensive as entire conerete sewers, and are far cheaper and
stronger than an cntire brick sdwer. ’

Crment PIpes. .

Cement pipes form good sewers, and have been found perfectly sound at
the endd of twenty years ; they are expensive.  Cement pipes of large size, with
socket joints, are used in Germany, withstand a severe climate, the chiemical
action of sewage. and also ¢ost much less than a pipe or brick sewer of the
same calibre. They are durable and remain in perfect order afier a severe
frost.  ‘The cement may be worked and moulded into any form, and will 1etain
that form when so made. The pipes are very strong and -capable of repair,
improve materially by age, and in a little time will ring with a clear metallic
sound. The cement, of course, must be very carefully chosen.

Rock Concrrre Tubes.

Rock concrete tubes have an interior surface virtually lined with pure
cement, compressed in manufacture so that it cannot peel off.  They are rapidly
made, are jointed with cement, ensuring an absolutely true and water-tight
barrel.

IroN Prpes.

Castings are to be truly cylindrical, and the spigot to fit the socket exactly.
All special pipes, as bends and junctions, are to be truly shaped and to join
properly with the stiaights,  The sectional area of every pipe is to be truly
concentric, and any pipe which deviates more than I from the specified thick-
ness at any point is to be rejected.  The following formula is uselul m deter-
mining the thickness of a pipe -

. 62,
T == thickness == 10 . H.D ., oo

2% 144 X 1500
where H is the head of water in feet, and D the internal diameter of the pipe
in inches.
‘The pipes are to be tested by hydraulic pressure up to twice the working
pressure.
Questions.

1. A long sewer of areular section has a uniform slope; show that if the
water is to atain the greatest velocity the stream must only partially fill the
channel 3 and iftA be the supplument of the angle subtended.at the centre of
the section by the unwetted portion cf the cireumference, then 7 + A an A.
2. A low-level sewer of circular section recently constructed in Torquay is
seven feet in diameter, and s capable of discharging 8,000 cubic feet per
minute ; will it be asewer of deposit? ‘

Find the fall, and also the “ head,” which would be sufficient to maintain
the velocity of discharge, the length of the sewer being abont 2,000 feet,

If the sewer were constructed of brickwork, what should be its thickness?

H. Taviok Bovey.

215t November, 1878,

Consumprion oF TiMper..—In pleading for the protection and perpetuation
of forests, the Lamberman's (Fasette gives some interesting particulars of the
amount of timber consumed every year in the United States.  * We have now,”
it says, «alfout 9o,000 miles of railroad ; the annual consumption for ties or
slecpers alone is 46,600,000, or thirty years’ growth of 75,000 acres. To fence
these roads would require at least™1 30,000 ‘miles of fence, which wotld cost
$ 15,000,000 to build, and take at least $15,000,000 annually to keep in repair,
We have 75.000 miles of wire, which requires in its putting up 800,000 trees,
while the annual repairs must take 300,000 more. The little, insignificant
Jucifer match consumes annually in its manufacture 300,000 cubic feet of the
finest pine. ‘The bricks that are annually baked require 2,000,000 cords of wood,
which would sweep the timber clean from 50,000 acres. Shoe-pegs are quite as
jmportant an article as matches of bricks, and to make the required annual
supply consumes 100,000 cords of fine timber, while the manufacture of last
and Doot-trees takes 500,000 cords of maple, beech and birch, and about the
same amount is required for plane stocks and the handles of tools. The pack-
ing boxes made in the United States in 1874 amounted to $1 2,000,000, while
the timber manufactured into agricultural implements, waggons, &c., is more
than $100,000,000. The farm and rural fences of the country consume an
immense amount of lumber and timber annually, but as we grow older as a
pation, this consumption may, and probably will, be reduced by the more

neral use of live fences or hedges. Our consumption of timber is not only

aily on the increase, but our exportation of timber is also rapidly increasing.
Qur staves go by the million to France annually ; walnut, oak, maple and pine
to England, and spars and docking timber to China and Japan.”
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